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ONE METHOD: Sub-Packet Headers 

US 2003/0195980 A1 

DATA MICRO-PACKET (SUB-PACKET) 3 T M DATA M DATA M 
C P PACKET P PACKET P 
P 2 3 DELIVER TO: FIBR (FIBER) 

DELIVER ELVER ORDER BY: SEQ (SEQUENCE) 
H H | TO: H TO : H S2E OF PACKET: 
E E | FIBR E FIBR E 
A A A A. OPTION A: - 

D ORDER: D ORDER: D AIL ARE UNIFORM 
E E SEQ E SEQ E 
R R R R OPTION Bt 

SIZE S SIZE IS LEN LONG 
S F | UNIFORM F : UNIFORM F 
O OR: OR: OPTION C: 
C. : B | LEN B LEN B NO OF UNIFORM CHUNKS" 
K. R LONG R LONG R 
V & OR: & OR: & FOR HIGH-PRIORITY - FBERS 
P S NO OF S NO OF S 
O E | UNIFORM H E UNIFORM I, E OPTION A: MORE FREQUENTI.Y 
R | Q || CHUNKS Q CHUNKS Q 
I OPTION B : LONGER SUB-PACKET 

L MICRO- L. : MICRO- L 
& E H PACKET E PACKET E OPTION C. MORE CHUNKS' IN A 

N N 2 N SUB-PACKET 
S / A / 
E N N N (IN THIS EXAMPLE MP 3 IS A LONG 
Q O O O HIGH-PRIORITY SUB-PACKET) 

ALTERNATE METHOD: Map or Directory in Header 

I MAP UNIT OF 1 UNIT OF 3 UNTS OF DATA SPACE IS DEVOTED 
P C E OR DATA DATA TO FIBER C A HIGHER-PRIORITY 

P DIREC- SPACE SPACE RESOURCE 
TORY DEVOTE) DEVOTED t 

H H OF T TO TO 
E E IATA FIBER A FEER B 
A A USAGE A LOW- A LOW 
D D PRIORITY PRIORITY 
E E EXAMPL I RESOURCE RESOURCE 
R R. 

F. A 
M S 1 UNIT 
A O LOW 
C C PROR 
H K. 
I W FIB B 
N P UNIT 
E O OW 

R PRIOR 

A T 
D FIE C 
D. & 3 UNT 
R HIGH FIBER A FIBER 3 FER C IDATA SUB-PACKET 
E S PRIOR DATA DATA 
S E SUB- SUB 
S Q | HEADER I PACKET PACKET 

FIGURE 14 MCRO 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. & X 

J. M. 
P A 

C 

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

MACRO-PACKET CORRESPONDS TO TCP PACKET 
SOCKET ADDRESS C CORRESPONDS TO RESOURCE 2. 
SEQUENCE NUMBER IS SAME FOR BOTH C & Z. : 

H 
E 
A 
D 
E 
R 

A. 
D 
D 
R 
E 
S 
S 

FIGURE 15: MACRO PROTOCOL 
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M S A F AUGMENTED SUB-PACKET DATA 
P A C O U 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 

AUGMENTED SUB-PACKET DATA 
FIBER B (NOT SOCKET N) CORRESPONDS TO RESOUCE B 
SEQUENCE NUMBER IS BSEQ NOT SEQ 

M T A F AUGMENTED SUB - PACKET, ATA --- 
A. C U I FIBER C (NOT SOCKET N) CORRESPONDS TO RESOUCE C 
C P G B SEQUENCE NUMBER IS CSEQ NOT SEQ 
H E 

H H. R. 
A E E 
D A. A C 
D O D 
R E E C 
E. R R S 
S E 
S Q 

FIGURE 16: AUGMENTED PROTOCOL 
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A1 A2 A3 A4 A5 . LAYER ONE 

2 1. B1 2 B2 B3 LAYER TWO 

A1 A2 B A3 B2 B3 A4 A5 LAYER ONE -- TWO 

1 1 C 4 1 C2 LAYER THREE 

A C1 A2 B1 A3 B2 C2 B3 A4 A5 LAYER ONE -- TWO -- THREE 

FIGURE 7: A SCHEME FOR DELTA-MODULATION-LIKE UPDATING OF DOCUMENTS 
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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 WIAA 

COMMUNICATION NETWORKSUCH AS "THE 
INTERNET." 

0001. This application is a continuation-in-part of appli 
cation Ser. No. 08/110,230, filed Aug. 23, 1993 which is 
itself a continuation-in-part of Ser. No. 07/951,267, filed 
Sep. 25, 1992. 
0002 This application is also a continuation-in-part of an 
application entitled A METHOD FOR UTILIZING POINT 
TO-POINT COMMUNICATION DEVICES INCLUDING 
FAX MACHINES AS BI-DIRECTIONAL INTERNET 
TERMINALS SN / filed Jun. 7, 1995, which is 
itself a continuation-in-part of Ser. No. 07/800,325 filed 
Dec. 2, 1991 and 07/933,377 filed Jul. 10, 1992, which were 
a continuation-in-part and continuation respectively of 
07/378,799, filed Jul 14, 1989, now abandoned. 
0.003 Inventor also references his European Patent Num 
ber EP 014.4352B1. Inventor also references his U.S. 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 filed Jun. 7, 1995, issuing as U.S. Pat. No. 
6,507,872, relates to Group I as specified in paper 6 of that 
application, and is being filed 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, efficiency 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 first program running on 
a first computer to a Second program running on a Second 
computer; by (if Sufficiently large) breaking that information 
into a multiplicity of packets, and, "wrapping” each packet 
in addressing information that Specifies at least its destina 
tion. The Specification 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 
CCS. 

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." 

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 artificial 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 fields, and, generally, those details are 
not the Substance of this invention. Rather, the disclosure 
will point out the Specific elements of the instant invention 
to which the standard practices of those fields are to be 
applied; or, Specifically how the Standard practices are to be 
modified to practice the instant invention. 
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0.014. 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 

0.015 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 (WWW). Much of the disclosure will be 
cast as relating specifically to accessing the WWW 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. 
0.018. 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 
ficial intelligence techniques Such as complex Searching 
algorithms, programs that learn or train, can recognize 
patterns, neural networks, etc. 
0.019 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 “surfing 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 flooded 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 files, 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, efficiency 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 U.S. 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 first Sound as a Seman 
tic difference only, there is a significant 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 
Sufficient 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 fits and Starts. The user makes Some 
decision about what is desired and makes a request for more 



US 2003/0195980 A1 

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 O. 

0031. The goal here, then, is to: speed up the overall 
proceSS and make it more efficient, 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/Scientific and medical fields. Further, the 
amount of data to be down-loaded is increasingly large. 
0.033 Communications and on-line costs are now often a 
Significant 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 
efficient 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 modified 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 fits 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 efficiency of the network to the user's demands. 
0038 A specific deficiency 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 files. 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 significant 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 file, and which can be 
used not only for delivery of all the resource files 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, files) 
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 flexible and/or artificially 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 five elements will be disclosed in more detail 
below, as will their integration into a class of methods and 
protocols that will permit more efficient 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 WWW is depicted, in a schematic 
fashion, under various conditions. These figures are simpli 
fications 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 efficiency 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 first page (1). 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 first 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 (2). 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 (2). 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 (E) the Second page (2). 
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 first page (1). 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 first page (1). 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 first 
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 five 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 Specifics of internet com 
munication protocols (e.g., TCP/IP) permit the packets from 
each Separate page to be identified 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 (c). 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 (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 simplified 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 first part of the file 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 file 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 file 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 five 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 

0.058 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 
flexible 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 traffic. 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 confines of existing 
communication protocols. Thus, while Specific 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 Significantly, 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, first, 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, specific 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 flexible 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: 
0.072 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 find (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. 
0.074 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. 

0.076 Whatever optimal criteria will then be applied to 
come up with a figure 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 artificial 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 flow diagram of this “post-mortem simulation” 
technique. 

PROBABILISTIC PYRAMIDAL INTERLEAVING 

0084 Emulsification of Blobs: 
0085. The section CONCEPTUAL ORIGINS, above, 
outlines a process that Inventor calls "Emulsification of 
BLOBs”. A BLOB is (someone else's) acronym for a Binary 
Large OBject-that is, a large binary file that can be a large 
text document or, as is common now, a file 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 files-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 emulsification. The blobs are broken up and a 
uniformly mixed fluid, containing bits of material from all 
the blobs, Suspended in the other medium, can be Smoothly 
poured. 

0088. By analogy, bits (only informally, the file “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 fluid can be 
poured down a transmission channel. 
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0089. In a "naive” version, the amount of information 
interleaved from each file would be the Same: e.g., the first 
8 bytes from file 1, followed by the first 8 bytes of file 2. 
... followed by the first 8 bytes from file N, followed by the 
Second 8 bytes from file 1, etc. In a, perhaps slightly leSS 
naive, alternative the chunks might be weighted by the 
length of the file: e.g., the first 1% of file 1, followed by the 
first 1% of file 2 ... followed by the first 1% of the file N, 
followed by the second 1% of file 1, etc. In this way, 
information from all the files 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 files to be interleaved, were: a) 
fixed in absolute uniform size; or, b) fixed in a size propor 
tional to the size of each file. 

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 file can be given a base portion size, or 
weight, of 1 unit. And this can be of the absolute or 
proportional type. 

0.095 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 files. Or, the 
exact opposite conclusion can be reached because graphic 
files 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 file 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 files, 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. 
0.098 Weights can be adjusted depending on: a) file size 
(as described above); b) file 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 files 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 file 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 Artificial Intelligence (AI) can be applied. Related 
AI-enhanced user interfaces have been described by others, 
and also by Inventor, for example, in his U.S. patent 
application Ser. Nos. 08/435,487 and 07/227,403 since 
issued as U.S. Pat. No. 4,925,294. 
0102) The basic factors include a straightforward or more 
“intelligent' assessment of 

0.103 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 “profile” as stated by the user; 

0106 d. The system's own historical/statistical 
assessment of the user’s “profile” 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 “profile” as stated by the user; 

0108) f. The system's own historical/statistical 
assessment of the user's general “profile' 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 file or coherent 
document (text or multimedia) in the usual sense; part of 
Such a file/document, divisions being made on the basis of 
Sequence, content type, format type, media type, etc.; a 
monomedia graphic, Video, Sound or text file; 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, Specific 
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 Specified 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 (profiles) 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 profile(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 profiles 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 Specifications 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) first, and full text later, or 
only if the document is actually viewed, or only 
when specifically requested (if at all); deliver text 
first and pictures or graphics later, or only if the 
document is actually viewed, or only when Specifi 
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: 

0.122 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 specific) profile specifications and 
weighted documents: 

0124) 1. For specifics see item (c) above. Such 
policies or preferences can be specified in a general 
profile; and can further be specified for Separate 
profiles 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 (f) where factors are related between 
user general (not Session specific) history/ Statistics and 
weighted documents: 

0126 1. For specific 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 first 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 first 
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'. 

0.130. 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 U.S. 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 Specifics. 

0.133 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 first, 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. 

0.136 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 first, 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 filtered) 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 filtered or more complexly 
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filtered prior to Sampling; other data Sampling/compression 
Schemes can be utilized within the pyramiding process. 
0140) Some bits of a pixel can be sent first, 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 significant 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 significant 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. 
0.141. 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 first, etc. Again, Inventor's U.S. patent applica 
tion Ser. No. 07/077,916 should be consulted. 

0142. Also, a vector, contour or outline version (for 
example, with flat color or textured fills of enclosed areas) 
can be derived by analysis of a raster image. This reduced 
information version could be sent first (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. 
014.4 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 first 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 first pass, although, 
the amount this will reduce bandwidth requirements may not 
be as Significant as with other techniques described herein. 
0.148 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 first paragraph of 
each chapter; then the first Sentence of each paragraph; the 
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large words of Sentences first (followed by the context and 
connector words); etc. What is described, are a number of 
Simple and Straightforward concepts which may be com 
bined and expanded upon. In addition, AI and Search Style 
techniques can be used to Search the text and look for 
(likely) relevant portions, chapters or paragraphs. These 
would then be the only ones Sent, the ones Sent first, or the 
ones weighted more heavily in an interleaving or emulsifi 
cation Scheme. And, they can also be flagged as “of potential 
interest' to the user. 

0149 5. For W3 or other multimedia pages or documents, 
graphics can be omitted at a first level (and then sent in a 
pyramidal fashion, perhaps only when Specifically requested 
(e.g., clicked on) or the document becomes active, i.e., is 
actually being viewed by the user) being replaced by a text 
element that says GRAPHIC, PICTURE, BUTTON, etc. In 
general, a complex Scheme for ordering and weighting the 
various elements of a multimedia document will be possible. 
And, the user's preferences will be specified in one (or more, 
for different work purposes or moods) profile as described 
above. 

0150 Combining These Components: 
0151. The three inventive components so far described 
Emulsification (Interleaving) of BLOBs; Probabilistic Pre 
dictive Weighting; and, Pyramidal Ordering of Information 
Elements-can be combined to achieve a technique for 
increasing the efficiency of end-user work and end-user 
communication line usage. 
0152. A list of potential “next needed” files, documents 
or other information resources is assembled-by tracing 
links, or other references in prior documents, or, by Search 
ing directories, abstracts or actual documents. 
0153. This list of potential files, documents, pages or 
other resources available on the net, is ordered by impor 
tance and the probability that each will be the next resource 
the user requests to See. These measures of the importance 
and likelihood of a document are combined to form a weight 
which modulates the size and/or frequency of portions of 
these documents which are then to be interleaved and 
transmitted over a communications line to the user. 

0154) Once a specific next document is selected as the 
current document, its weight is increased (perhaps monopo 
lizing the communication line) until it (or at least the 
Selected portion(s)) are delivered. Further, once a new 
document (document portion) is selected and made active, 
new potential documents are added to the list and the 
probabilities of all potential documents are revised. 

O155 Thus, the expectation that as much as possible of 
the resource most likely to be needed is maximized. 

0156 The pyramidal structure of the various documents 
guarantees (or at least increases the likelihood) that, 
although the next needed document has only been partially 
delivered, the content of the document will still be (at least 
to Some extent) usable and understandable by the user. 
O157 All of these techniques would be fine-tuned 
depending upon the bandwidth of the available communi 
cations channel. For clarity, two narrative examples follow 
which exhibit, at least, Simple versions of the techniques 
described abstractly above. 
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0158 Patent Document Search (Narrative Example): 
0159 Assume, for the sake of discussion, a patent search 
is being conducted for an invention in the area of using 
computer Simulation to design kitchens. A first patent num 
ber is specified and the document is downloaded. While it is 
being read by the Searcher, abstracts of the patents cited in 
that first patent are downloaded in an interleaved manner; 
and, after that, abstracts of Secondary references and full 
text of primary references are downloaded in an interleaved 

C. 

0160. After digesting the first document, the searcher 
chooses only two of the primary references for full text 
Search. The Secondary referenced documents, descending 
from those two primary references chosen, are then 
weighted more heavily in terms of interleaving. And, 
abstracts of tertiary references descending the two Secondary 
documents are downloaded with relatively heavier weights 
compared to abstracts of other tertiary references. This 
followed by full-text of the high-priority tertiary references. 
And, So on. 

0161 As soon as each element is downloaded (or, per 
haps, as the text comes in from the communications line) a 
Search of its content is performed concurrently with addi 
tional downloading. 
0162 While looking for significant words (e.g., ignoring 
Small and connecting words-the, and, but, however, etc.; 
ignoring terms of art-embodiment, System, invention, etc.) 
in those documents actually reviewed by the Searcher, the 
System notes that the two-word Sequence “virtual reality” 
was mentioned repeatedly in 60% of those references. In 
looking at the text of abstracts of quaternary references as 
they are downloaded, the System notes that three of them 
mention that term, “virtual reality”, and those that do are 
weighted more heavily for having their full-text and refer 
enced documents downloaded. 

0163. Further, it is noted that three of the patent docu 
ments not yet reviewed are cited in many of the documents 
already looked at or in documents anticipated as having a 
high probability of being looked at. The weights of those 
documents are also increased. 

0164. When a document is actually looked at, the amount 
of review time is monitored by the System. Also, the Searcher 
can tag the document as: highly useful, useful, not very 
useful, not at all useful; or Some other similar Scale. The 
weight of that document, and all weight decisions relating to 
that document are appropriately adjusted up or down as a 
result. 

0.165. Further, a set of tools will be made available to the 
Searcher to highlight words, terms, phrases, whole para 
graphs or arbitrary Sections of text, and references, as being 
of particular interest, or of non-interest/anti-interest in order 
to downplay connections that might be made on a Statistical/ 
linguistic basis but which are, in fact, not relevant. 

0166 Research Document Review (Narrative Example): 
0.167 During the review of a pyramided downloaded 
research paper, the TITLE, ABSTRACT and SECTION 
HEADINGS are downloaded first. The headings are Intro 
duction, Methods, Experiment 1, Experiment 2, Experiment 
3, Experiment 4, Discussion of Results, and Conclusion; not 
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terribly informative. While the abstract is being perused by 
reviewer, the first paragraph of each Section heading is 
downloaded. 

0168 The first paragraph of Experiment 1 reads, in part, 
that “... was administered to twenty-Seven laboratory mice 

. . . Now, our hypothetical researcher is interested in 
reviewing results of administering a particular class of drugs 
to primates. He would highlight (or from a menu choose) 
Section 1 and indicate it as “not of interest'; similarly he 
would highlight the word mice and “dis-emphasize” its 
interest level. 

0169. The first paragraph of Experiment 2 reads, in part, 
that “... was administered to Seven chimpanzees . . . . Our 
user would first highlight (or from a menu choose) Section 
2 and indicate it as “of primary interest'; similarly he would 
highlight the word chimpanzee and “emphasize' its interest 
level. 

0170 Immediately the system would download Section 2 
at full-speed (if it were not yet there) for reviewer to look at; 
this Section is both the current active Section of the current 
active document, but has also been explicitly “emphasized' 
as of “interest'. 

0171 Further, the system would search the additional 
Sections and would: download the Experiment 3 Section 
which mentioned chimpanzee 22 times and mouse twice; 
fail to download the Experiment 4 Section which, although 
it mentioned chimpanzee once, mentioned the words mouse 
(a form of mice-determined from a look-up dictionary of 
related forms, synonyms, antonyms, etc.) and mice 32 times. 
However the Sentence that contained the word chimpanzee 
(as well as the previous and following Sentence) would be 
downloaded and the word chimpanzee would be high 
lighted; and download the last two Sections (but at lower 
priority) which mentioned chimpanzee and mouse each a 
few times. The occurrences of chimpanzee would be high 
lighted (unless reviewer's preference profile indicated not 
to, which would be an option to those who found such 
“System-Supplied' hints annoying). 
0172 Information Impedance Matching: 
0173 AS described above, the three inventive compo 
nents disclosed herein are combined to increase the effi 
ciency of work done over a communications network. The 
various operating parameters of the composite technique 
would be fine-tuned depending upon the bandwidth of the 
available communications channel. 

0.174. The technique can be applied within a single sys 
tem, to two communications lines of different bandwidths, to 
implement a method whereby an end-user, working over a 
low-bandwidth communication line will have the perception 
of working over a much higher-bandwidth communication 
line. Apparent performance and response time is improved. 
See FIG. 1. 

0.175. The interaction between a large time-sharing com 
puter (Serving multiple customers) and the global outside 
network will be via a (or many) high-bandwidth, high-speed 
communications line(s). The information resources accessed 
by that “server” will be from diverse sources and will be of 
diverse type, content, composition, form and format. Thus, 
the techniques described herein will not necessarily be 
practical to apply in all instances. 
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0176). In particular, the Probabilistic Prediction of docu 
ments-the importance and likelihood of need for them 
can be done. Linkages and references from current docu 
ments can be traced down Several levels. Those documents 
(once accessed) can be further searched for clues as to their 
potential relevance to the user during the current work 
Session, work in general, general interest, or for clues as to 
further documents to access. 

0177 Thus, the server computer will be acting as an 
“intelligent agent' for the user, anticipating his needs and 
Searching out potential relevant information. 
0.178 However, the information may have to be down 
loaded-as far as the Server-in fairly Standard fashion. 
That is because the various information resources being 
accessed will not necessarily be organized in a pyramidal 
fashion; and, coming from diverse Sources, may not be 
interleavable, let alone interleaved with weighting factors. 
0179. However, once these diverse information resources 
are assembled in the Server, all of the techniques described 
herein can be used, when downloading from the Server to the 
end user's client computer over the low-bandwidth commu 
nication line. 

0180. One of the major tasks of the server will (can) be 
to take the various resources that are not in pyramidal format 
and parse them for pyramidal transmission. This will be 
done by the various techniques described above, and the 
process will be fine-tuned based on the user profile, and the 
particulars of the current work Session, as well as an analysis 
of the document in question and the Specifications of the 
available communications line. 

0181. Overall, this process will likely not diminish (and 
may even greatly increase) the amount of network traffic 
done on behalf of a particular user during a particular work 
session. Much of the information downloaded to the sever in 
anticipation, may never need to be downloaded as far as the 
user's client System; much of it may never be seen by the 
user. However, much more efficient (continuous) use will be 
made of the communication line between the Server and the 
end user's client system. See FIG. 11. 
0182. The result will be an apparent increase in the 
performance and responsiveness of the overall System to the 
user's needs. 

0183 The task of the large server computer will be to 
match the high-bandwidth traffic available to it for down 
loading from the world-wide network with the low-band 
width channel available to it for uploading to the end user. 
It must do this in a way that will maintain a maximum of 
intelligibility of the information being provided to the end 
USC. 

0184. In a conceptually similar situation, an electronic 
Signal traveling down a high-impedance (resistance) line 
must be processed in order to interface it to a low-impedance 
line So that the Signal does not become distorted. The device 
used to match the characteristics of the two lines is called an 
impedance matching transformer. 
0185. Impedance (resistance) of a wire through which 
electricity flows, is the electronic equivalent of the radius or 
bore of a pipe through which water flows, is the equivalent 
of the bandwidth of a channel through which information 
flows. Hence, Inventor refers to the process performed by 
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the Server computer, in matching the performance of the 
high-bandwidth input line with the low-bandwidth output 
line, while maintaining understandability (i.e., without too 
much distortion of the meaning) of the information, as 
“information impedance matching”. 

0186. A commercial name for such a system might be the 
INFORMATION FUNNELTM. 

0187. The FunnelTM-An Extension Of Emulsification 
(Narrative Description): 
0188 You sit at a desktop system, connected via tele 
phone line and modem to an account on the Funnel. The 
Funnel is also the site for the TOURING PAGETM or 
YELLOWPAGETM (see next section for details). From your 
account at the Funnel an ultra-fast/wide "Spigot' to the 
web/net is available to an “intelligent software agent” who 
downloads its “personality” from your local profile file. This 
agent anticipates, probabilistically, your demands from the 
web/net and downloads to its own Funnel Site, in a proba 
bilistic emulsified (when possible), fashion. The agent, in 
turn, downloads to you at your local desktop System in a 
probabilistic emulsified fashion (definitely), Stripping 
BLOBs, and pyramidizing them. 
0189 For example, if you were looking at a page from 
which you may go to any of five other pages, pyramidized 
tips of those five pages will be sent to your local machine 
while you are reading the original page and deciding what to 
do next. The size (detail level) of each pyramid tip can be 
adjusted, based upon estimated probabilities; i.e., likeli 
hoods of your desiring to access that page, based on complex 
and Sophisticated functions matching each page's content 
with goals and Statistics describing your current work Ses 
Sion and your general work profile. The process can be 
carried out Several levels, downloading the pages/documents 
linked to or referenced by the five first-level referenced 
pageS, etc. 

0190 Stripping a document or page (only one level is 
described) follows: pictures can be replaced by a box that 
Says "pix' or a Small, low-res version of the graphic, whole 
text can be replaced by Some combination of headlines, first 
Sentence of paragraph, first few words of Sentence, first line, 
key words, etc., and, fonts and other formatting "prettifica 
tion' can be Stripped out. Similarly, buttons on other graph 
ics can be simplified. In short: translation of the page 
description to a restricted Sub-Set description language, data 
compression; and, knowledge that a Smart, Sophisticated, 
“fill in the blanks' display driver is at your local machine 
these will permit a faster delivery of a low-information 
density version of the document quickly, with later detail to 
follow as?if needed. This, in turn, will permit you to have 
(apparently) much faster access and/or browsing capabili 
ties. When a higher level of interest in a particular document 
(or document Section) is probabilistically determined, pro 
gressively more detail will be downloaded to your System 
(or the weight for that item will be increased). Actually 
looking at a document (or Section of document) is the 
highest level of interest and, if all detail is not yet available, 
a displayed page will take on detail and completeneSS as you 
view it. 

0191) When possible, the section of document being 
viewed would have highest priority within the selected 
document. That is to say, if a large (compared to the size of 
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the Screen) document is being viewed, the position of the 
currently viewed portion of the document would be fed back 
at least as far as the Funnel server. If the W3 site feeding the 
Funnel were capable of the behavior described in this 
paragraph, the current window position would be fed back 
to the W3 site as well. In either or both cases, the document 
pyramidization would be (re-)structured So that information 
describing the details of the currently viewed section would 
be sent before (or, at least with higher weighting or priority) 
information describing the other parts of the document. 
0192 The Yellow Page TM and Network CachingTM: 
0193 Briefly, the INFORMATION FUNNEL, as 
described herein, will be more useful and effective if com 
bined with two other system components which will be 
described briefly below. A very large computer Service is 
envisioned; a large customer base will make the entire 
operation more effective and efficient. 
0194 The first of the two other system components is a 
directory or yellow pages for the Internet, W3, etc. A number 
of printed and electronic directories are available which are 
intended as directories of the network. What is envisioned 
here is a comprehensive list of Sites on the network croSS 
indexed to a large number of categories and key-words 
which will facilitate user-directed Searches as well as facili 
tate the AI or intelligent agent functions described above. 
This database can be compiled by automated Searching and 
analysis of the information resources available at the various 
network Sites. 

0.195. In addition, various commercial or other sites 
might be invited to provide “listings”. And, further, local (to 
this system) copies of other's catalogs and other W3 
resources might be kept for downloading to customer's 
client Systems. These local copies may be useful because (at 
least for often accessed resources) communication require 
ments would be reduced and response time reduced if copies 
were already available at the Server System. 
0196. The system would, when a request for such an item 
were made, See if a local copy were available and, only if 
not, get it from the network. Further, even if a local copy 
were available, a request to the remote site might be made 
to ask if the resource had been modified since last retrieved. 
If it had been updated, a new copy (of at least the modified 
part) would be downloaded. For catalogs and Such, which 
were intentionally deposited by others at the Sever Site, it 
may be the responsibility of the depositor to update the local 
copy. 

0197) Such an Internet/W3 directory might be called 
THE YELLOW PAGETM a hybrid of HOME PAGE-the 
root entry for a W3 site-and the YELLOWPAGES tele 
phone directory. Alternately, it might be called THE TOUR 
ING PAGETM. An additional list of potential trademarks is 
listed at the end of this document. 

0198 The second system component Inventor calls NET 
WORK CACHINGTM. As explained above, a large service 
and System is envisioned with a very large customer base. 
Many customers will be accessing a portion of the same 
information as other customers. Thus, in order to reduce the 
need for communication time and bandwidth, copies of 
network information can be kept at the Server System in 
anticipation of later customers requiring the same informa 
tion. Again: the System would, when a request for Such and 
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item were made, See if a local copy were available and, only 
if not, get it from the network. Further, even if a local copy 
were available a request to the remote site might be made to 
ask if the resource had been modified since last retrieved. If 
it had been updated a new copy (of at least the modified part) 
would be downloaded. 

0199 Which items to keep locally, and which to discard 
immediately, would be made by the same kind of probabi 
listic analyses as described above; in particular, by keeping 
croSS-Statistics between the interests and behavior of the 
many customers on the System. Home pages for many types 
of sites (which, generally, every access passes through) 
would be given additional weight. Further, if an information 
resource was particularly hard to get again (e.g.: it is large; 
it comes over a low-bandwidth, slow, hard to reach (often 
busy) or unreliable communications line; etc.) it would also 
be given additional weight as far as deciding whether to keep 
it around. Items often requested (in general) would be 
weighted more heavily. Items often requested (in the short 
term) would be weighted more heavily. 
0200. One user can even be notified when a second user 
has downloaded information that might be interesting to the 
first. Such a determination can be made based on the content 
of the document, and/or on Statistics about the interests (and 
shared interests) of the two customers. 
0201 An item might be kept locally for a set period and 
then discarded. In that way, often accessed information 
would stay around pretty much continuously. AFIFO policy 
can otherwise be applied as the information cache becomes 
filled. 

0202) An Alternate Embodiment: 
0203 The group of embodiments, described above, 
employ-in addition to the more Standard communications 
network itself-a computer System running non-standard 
information processing Software (i.e., the Funnel) that is 
interposed between the information Source Systems avail 
able on the W3 (or elsewhere) and the end user's computer 
System. 

0204 An alternate embodiment would comprise docu 
ment Source (server) and document browsing (client) Sys 
tems that each operated with communications Software that 
had been augmented to include the techniques described 
above. See FIG. 2. 

0205. In this case the same basic techniques can be 
applied, that is: interleaving of multiple documents or docu 
ment parts (e.g., web pages); probabilistic weighting of the 
Size and/or frequency of interleaved document portions, 
"pyramidization' of documents So that documents that have 
only been partially delivered are still useful to review. 
0206 However, there will be differences in that the 
Software running on the Server Site will, in general, be more 
familiar with its own Source information, and less familiar 
with the user's statistical history profile than as described 
above for the Funnel embodiment. In particular, this will 
mostly effect the determination of the probabilities used to 
calculate the emulsification (interleaving) weights. A narra 
tive example will illustrate. 
0207 On-Line Catalog (Narrative Example): 
0208. The following narrative example will describe an 
on-line catalog with content typical of a department Store. 
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0209. A naive predictive or probabilistic approach will be 
described first, and this may be the mode of the earliest 
interaction with a catalog System, even if that System uses 
more Sophisticated prediction in later Stages of interaction. 
Reference to FIG. 4 will be made during this discussion. 
0210. One or more preliminary introductory pages may 
come first, analogous to: a catalog cover, a logon process 
that can include user identification, method of payment, 
(intent description, questionnaire or profile downloading as 
described later), etc.; a list of last minute changes or “spe 
cial' Sales, etc. After that true interactivity will begin. 

0211 What comes next will be what might be referred to 
as a root node, home page, top interactive level, or table of 
contents (TOC) page; call this Level 0. Its contents (besides 
any prettifying graphics or icons) might be as simple as a list 
of “departments' 

0212 While the user is browsing this storewide directory, 
unbidden the system will download a series of Level 1 
department (e.g., men's clothing, books, housewares, linge 
rie) directories. Since the machine knows nothing about the 
user, they will all be downloaded with equal probability. 
However, the text headlines (pyramid tip) will be sent first 
from all pages, then more text from all pages interleaved; 
finally icon pictures. The headlines will be available to look 
at even before the full text or icons get there. Additionally, 
the hyperlinks associated with the icons will be hot, just 
without pictures. 

0213. After the level 1 pages get there level two pages 
(groupings within a department, e.g., coats, pants, Small 
appliances, dishes, etc.) will be sent in a similarly inter 
leaved fashion; all of them. However, as Soon as the user 
clicks on a level one department link and gets that depart 
mental level one page displayed (if and when this informa 
tion can be fed back to the catalog server) the level 2 pages 
asSociated with the level 1 pace being displayed will get top 
priority as the expense of other level 2 pages. Similarly, the 
level three pages (single items) associated with the current 
level one page will be downloaded in a similar equal 
probability fashion until a specific level two page is Selected. 
Etc. AS the user traverses the nodes of the catalog tree, the 
items on the next level, attached to the current node will 
always be sent unbidden. Of course, a specific request from 
the user will override this barrage of guessed data. 
0214) A more intelligent guessing process may be facili 
tated by a questionnaire in a early page which could deter 
mine for example: the user is a 55 year old male; shopping 
for his teenaged daughter's birthday, wants to spend about 
50S to 75S; characterizes her taste as “unknown”. In that 
case, before the user even Selects a level one page, level 3 
pages containing Sweaters, jeans, CDS and rock concert 
tickets will already be downloaded. 
0215 Similarly, (perhaps via a published standard, or by 
registering with a store) a user's preference profile may be 
downloaded (or that of a person that is being shopped for) 
and size, color and “likes' may be codified for the system to 
match with items of likely interest. 

0216 Additionally, that information can be compiled 
from previous purchases at that store or generally (perhaps 
by a credit card company) although the legality and advis 
ability of collecting Such data is not certain. 
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0217. Similarly, “suggestions” may be made by the sys 
tems of recently “popular items' and this may be done on an 
“since you liked (i.e., bought) this item you may like this 
other item which was bought by many people who bought 
the first item'. 

0218. One particularly nice feature for such a catalog (or 
more generally the web) will be in the web browser display 
a tree-like Structure of the entire catalog indicating which 
nod is the current node and the State (already downloaded, 
in transit, not requested, etc.) of other nodes. See FIG. 13. 

NEW PROTOCOL 

0219. The next subject will be how to provide commu 
nications facilities that will facilitate Such probabilistic, 
pyramidal, interleaving. 

0220 Preliminaries: 

0221) The first thing to note is that there are at least three 
distinct ways to implement the basic invention utilizing 
internet-like communication protocols. These are: micro 
protocol, macro-protocol and augmented protocol and will 
be described below. 

0222 Additionally for most optimal results, all computer 
on the network should be aware of the new standards. In that 
cast TCP/IP-like facilities will be provided. 

0223) However, in the absence of that, specific pairs of 
Servers and (populations of) users may with foreknowledge 
use a not-widely-adapted private Standard. Or, as in the 
catalog system described previously, a provider may (in a 
minimal fashion) provide Such probabilistic interleaving 
Services. However, one cannot ask for probabilistic inter 
leaving if the Server has no Such facilities. In that case a 
meta-protocol will piggyback on (or below) TCP/IP like 
Standards. 

0224 Similarly, if a service provider and a population of 
end-users are that pair, the Funnel Service may be imple 
mented. In this case the Service provider will contact the 
network with standard TCP/IP-like facilities. However, in 
this case a new version of CSLIP/PPP dial-up protocol 
would be used. 

0225. In all cases the intention will be to establish multi 
thread communication. 

0226 Micro-Protocol: 

0227. In this case standard TCP/IP-like packets will be 
received over a single Socket or port. But within that packet 
will be a number of Sub-packets, each belonging to a 
Sub-connection. These may then be assigned in different 
sizes or at different rates in order to affect priorities for 
different documents, document levels, document types, 
document part (MIME) types, etc. 
0228. In this case the inner packet information would be 
Split up into individual Sub-packets. Each would have a 
header containing, at least, what Sub-connection it belonged 
to. Alternately, the whole packet might Start with a "map' of 
the packet's contents. 

0229 See FIG. 14 for a diagram of such a data structure. 
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0230 Macro-Protocol: 
0231 in this case standard TCP/IP-like packets will again 
be used. However, in this case a multiplicity of Sockets, ports 
or connections will be established. In this way, different 
document Streams may be distinguished by referring to the 
logical line that they are being received on. See FIG. 15 for 
a diagram of Such a data Structure. 
0232 Augmented Protocol: 
0233. In this case an additional layer of protocol will be 
established as an inside wrapper underneath the IP address 
and the TCP packet structure. 
0234. Here there can be a single socket per client/server 
pair (unlike the macro-protocol case) and there will be a 
one-to-one correspondence between logical and actual pack 
ets (unlike the micro-protocol case). See FIG. 16 for a 
diagram of Such a data structure. 
0235. The inside wrapper will, at a minimum, have a 
designation of which Sub-connection the packet is coming in 
on, So that the document or document part can be identified. 
0236 Inventor has adopted the terminology of CABLE 
and FIBER to indicate that a multi-thread connection is 
established with Sub-connection signal capability. 
0237) The following table indicates a list of some of the 
inner layer packet header designations that can be imple 
mented with this approach. 

DESIGNATION NAME EOUIVALENT OR USE 

CABLE NUMBER 
FIBER NUMBER 
DOCUMENT NAME 

SOCKET or PORT NUMBER 
INDIVIDUAL SUB-CONNECTION 
USEFUL TODOUBLE UPIF 
RUN OUT OF FIBERS 

DOCUMENT PART NAME 
DOCUMENT TYPE MIME-LIKE OR MAY INDICATE 

ITEMS LIKE CATALOG OR REVIEW 
AS IN HEADINGS, ABSTRACT, ETC. 
AS PERPYRAMIDIZATION 
AS PER USER REOUEST 
SAY, FROM CATALOG SYSTEM 

DOCUMENT PART TYPE 
DOCUMENT LEVEL 
REOUESTED PRIORITY 
SENDING PRIORITY 

0238. With priority information embedded in the packet, 
if System-wide usage is adopted then every node on the 
network may act as a funnel. That is not to say that my 
high-priority request will be served before your low-priority 
request; that would defeat the purpose, everybody would ask 
for everything as high priority. However, for a particular 
user or site, deliveries may be. prioritized. 
0239). In that case, however, low-priority packets may not 
be allowed to pile up. So not only is labeled priority a factor, 
but how long has a packet waited, and how big a backlog for 
that user or site is there. 

0240 However, in general, the overall network may be 
Sped up if generally, people want to get their web-page text 
fast, make a decision, and wait for pictures only if this looks 
interesting. If most transactions were So prioritized that 
overall traffic of text would improve, and, then adopting 
such a policy would be effective for individuals. 
0241. In order to make this particularly effective, once 
you kill a page (decide it is not of interest) that information 
would be sent back to the server in order to terminate the 
transmission. With a single connection that is easy, just kill 
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the connection. However, with a cable, individual fibers will 
have to be activated and deactivated by request. 
0242 Additionally, when requesting for an information 
resource or, more particularly a multiplicity of them to be 
interleaved, each requested resource will have a requesting 
priority associated with it. a mechanism will be provided in 
the protocol to change the priority of any in progreSS 
transmission including, Specifically, the ability to: kill the 
resource, Suspend transmission of the resource but do not 
kill it, make this resource, temporarily until told otherwise, 
the selected resource and devote all possible bandwidth to it 
at the expense off all other requests on this cable. Applica 
tion programs will be able to make great use of Such 
facilities by upping the priority on Selected items in a 
hyper-media Session. 
0243. Other requests will be built into this protocol. One 
is validation. Particularly for web-caching, but for other 
purposes, one may instead of requesting a resource, request 
to validate a resource for a particular date/time or version 
number. What will be sent will then be an OK (indicating 
that the document is current) or the recent document itself. 
In addition, for applications that are mutually aware of this, 
what may be sent is not the entire document but, rather, 
instructions to update a Small portion of the document. Such 
delta-modulated versions can be kept for each revision and, 
by comparing the requested date with the current date the 
appropriate Set of update directions Sent. Of course, the 
receiving client program will have to be able to accept and 
affect such change directions for this to work. See FIG. 17 
for a diagram of how several updates may be made on this 
bases, or for adding pyramidal data levels. 
0244. In addition, when a web browser is displaying a 
not-yet validated cached resource, it will indicate by flashing 
a “not yet valid indicator” until such time as the date is 
confirmed or the resource updated. 
0245 Similarly, a “request Summary' flavor of request 
may be adopted where in response to Such a request an 
index, Summary or card-catalog-like entry precede the trans 
mission of the actual resource. Options here will permit the 
resource to follow: unless otherwise killed; not until interest 
is confirmed; automatically sent (or killed) after a delay to 
permit user decision. 

AVAILABILITY OF ELEMENTS OF 
TECHNOLOGY 

0246. It should be noted that the vast majority of indi 
vidual elements of the foregoing invention are available 
“off-the-shelf as hardware and Software components, and 
are easily integrateable by one of ordinary skill in computer 
Systems programming, integration and administration. 

0247 Specifically, computer add-in hardware boards are 
available to provide FAX/Modem capabilities, and “voice 
mail capabilities (i.e., voice recording and playback, Sens 
ing of DTMF keypad entry, and reading of embedded DID 
and Caller ID Signals). These components are available from 
many vendors and many developer-level Software routines 
and whole application programs are available to operate 
Such boards. These Software routines can be coordinated and 
made to communicate and exchange information under 
operating systems such as UNIX, DOS, Windows, or Sys 
tem 7. 
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0248 Similarly, the communication, EMailing and other 
Software functions that make up “The Internet” are widely 
know and available and their use and adaption are well 
within the ken of one of ordinary skill in computer network 
administration. 

0249 Thus, the various technological elements that com 
prise the invention disclosed herein are (except as described 
otherwise) standard, well-known, widely available ele 
ments. Their construction, operation, use and integration are 
not, in general, the Subject of the instant invention. For the 
details of the construction, operation, use and integration of 
these components the practitioner is directed to the available 
published literature, as well as Software and equipment 
manuals, in the areas of hardware, Software and information 
formats relating to, without limitation: FAX machines, FAX/ 
Modems, FAX Servers, Voice mail devices, barcode printing, 
barcode Scanning, optical character recognition, computer 
communication and networking (including, specifically, 
EMail, The Internet, and related communication and infor 
mation exchange protocols such as HTTP, UDP, TCP/IP, 
etc.) and computers and operating Systems. 
0250) Many of the elements of the present invention are 
available “off-the-shelf” and, in and of themselves, not 
inventive. However, the design, construction and operation 
of the composite Systems and techniques disclosed herein, as 
well as the use to which they are put, are the Subject of the 
instant invention and are presented as novel and useful. 
These novel, composite, high-level System designs are 
described herein and depicted in the accompanying System 
and flow diagrams. 
0251 Finally, it is noted that the capabilities and system 
components described herein may be provided by equiva 
lently functioning Substitutes. For example: Signals and 
hardware may be of analog or digital construction; certain 
functions may be exist as Special purpose hardware, or as 
programming residing on general purpose hardware, Soft 
ware may be provided on PROMs, or be stored in memory 
or on magnetic or optical disk; various capabilities may, in 
different situations, reside in a FAX machine, FAX/Modem 
in a computer, in a local computer, or in a remote computer; 
many options exist for FAX-to-FAX, FAX-to-computer or 
computer-to-computer interconnection, etc. The use of any 
appropriate System component, now in use or later devel 
oped, to affect the methods and Systems described herein, is 
considered to be within the Scope of the instant invention. 
0252) The flows depicted in the Software flow diagrams 
herein are exemplary, Some items may be ordered differ 
ently, combined in a single Step, skipped entirely, or accom 
plished in a different manner. However, the depicted flows 
will work. In particular, Some of these functions may be 
carried out by hardware components, or by Software routines 
residing on, or Supplied with, Such a component. 
0253) Similarly the systems depicted in the system dia 
grams herein are exemplary, Some items may be organized 
differently, combined in a Single element, Split into multiple 
elements, omitted entirely, or organized in a different man 
ner. However, the depicted Systems will work. In particular, 
Some of these functions may be carried out by hardware 
components, or by Software routines residing on, or Supplied 
with, Such a component. 
0254. It will thus be seen that the objects set forth above, 
among those made apparent from the preceding description, 
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are efficiently attained and certain changes may be made in 
carrying out the above method and in the construction Set 
forth. Accordingly, it is intended that all matter contained in 
the above description or shown in the accompanying figures 
shall be interpreted as illustrative and not in a limiting Sense. 

0255 Now that the invention has been described, what is 
claimed as new and desired to be secured by Letters Patent 
is: 

NOTES 

0256 1. For example, see: 

0257) The Whole Internet User's Guide & Catalog, 
Ed Krol, O'Reilly & Associates, Inc., Sebastopol 
1994 

0258 Managing INTERNET Information Services, 
Liu, Peek, Jones, Buus and Nye, O'Reilly & Asso 
ciates, Inc., Sebastopol 1994 

0259 Power Programming with RPC, John 
Bloomer, O'Reilly & Associates, Inc., Sebastopol 
1992 

0260 World Wide Web Bible, Bryan Pfaffenberrger, 
MIS Press, New York 1995 

0261) The SLIP/PPP Connection, Paul Gilster, John 
Wiley & Sons, Inc., New York 1995 

0262) HTML Manual of Style, Larry Aronson, Ziff 
Davis Press, Emeryville 1994 

0263 Internetworking with TCP/IP Vol. I, Prin 
ciples, Protocols, and Architecture, 3rd Ed., Douglas 
E. Comer, Prentice-Hall, Inc., New York 1995 

0264. Internetworking with TCP/IP Vol. II, Design, 
Integration, and Intervals, 2nd Ed. Comer and 
Stevens, Prentice-Hall, Inc., New York 1994 

0265 Internetworking with TCP/IP Vol. III, Client 
Server Programming and Applications, Comer and 
Stevens, Prentice-Hall, Inc., New York 1993 

0266 2. Typical examples showing the knowledge of 
Artificial Intelligence of those skilled in the art include: 

0267. The Handbook or Artificial Intelligence, Barr, 
Cohen and Feigenbaum, Addison-Welsley Publish 
ing Company, Inc., New York 1989. 

0268 Applications in Artificial Intelligence, Andri 
Ole, Petrocelli Books, Inc., Princeton 1985. 

0269 Advances in Artificial Intelligence, Hallam 
and Mellish, John Wiley & Sons, New York 1987. 

0270 Artificial Intelligence and Tutoring Systems. 
Computational and Cognitive Approaches to the 
Communication of Knowledge, Etienne Wenger, 
Morgan Kaufmann Publishers, Inc., Los Altos 1987. 

0271 Neural Networks. Theory and Applications, 
Mammone and Zeevi, Academic Press, Inc., New 
York 1991. 
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0272 Artificial Intelligence with Statistical Pattern 
Recognition, Patrick and Fattu, Prentice-Hall, Inc., 
Englewood Cliffs 1986. 

0273 Pattern-Directed Inference Systems, Water 
man and Hayes-Roth, Academic Press, New York 
1978. 

0274 Expert Database Systems. Proceedings From 
the First International Workshop, Ed. Kerchberg, 
Benjamin/Cummings Publishing Company, Inc., 
Menlo Park, Calif. 1986. 

0275) Neural Networks for Perception–Volume 1: 
Human and Machine Perception & Volume 2. Com 
putation, Learning, and Architectures, Ed. Harry 
Wechsler, Academic Press, New York 1991. 

0276. In addition, for information on the state of general 
knowledge in fields related to computer Science, one may 
consult The McGraw-Hill Computer Science Series (and 
Series in Artificial Intelligence) including, but not limited to, 
the following selected titles, all published by McGraw-Hill 
Book Company, New York in 1983 or before: 

0277. The Design and Analysis of Computer Com 
munication Networks, Ahuja 

0278. The Design and Analysis of Instruction Set 
Processors, Barbacci and Siewiorek 

0279 Computer Structures, Bell and Newell 
0280 Digital Computer Arithmetic, Cavanagh 
0281 Systems Programming, Donovan 
0282 Coordinated Computing, Filman and Fried 

0283 Computer Organization and Programming, 
Grear 

0284 Introduction to the Design and Analysis of 
Algorithms, Goodman and Hedetniemi 

0285 Computer Organization, Hamacher, Vranesic, 
and Zaky 

0286 Computer Architecture and Organization, 
Hays 

0287 Digital Computer Systems Principles, Heller 

0288 Computer System Performance, Hellerman 
and Conroy 

0289 Microprogramming Primer, Katzan 
0290 Operating Systems, Madnick and Donovan 
0291 Mathematical Theory of Computation, Manna 
0292 Introduction to Simulation. Programming 
Techniques and Methods of Analysis, Payne 

0293 Matrix Computations and Mathematical Sofi 
ware, Rice 

0294 Software Engineering. Design, Reliability, 
and Management, Shooman 

0295) Computer Structures. Principles and 
Examples, Siewiorek, Ball and Newell 
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0296 Introduction to Computer Organization and 
Data Structures, Stone 

0297 Computing. An Introduction to Procedures 
and Procedure-Followers, Tonge and Feldman 

0298 An Introduction to Computer Science. An 
Algorithmic Approach, Tremblay and Bunt 

0299 Discrete Mathematical Structures with Appli 
cations to Computer Science, Tremblay and Mano 
har 

0300. An Introduction to Data Structures with Appli 
cations, Tremblay and Sorenson 

0301 Programming Languages, Tucker 
0302 Knowledge-Based Systems in Artificial Intel 
ligence, David and Lenat Computers and Thought, 
Feigenbaum and Feldman 

0303 Problem Solving Methods in Artificial Intelli 
gence, Nilsson 
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0304) Artificial Intelligence, Rich 
0305) The Psychology of Computer Vision, Winston 

1. An improved method for data communication, via a 
packet-Switching digital communications network, utilizing 
a communications protocol wherein the normal mode of 
operation is to transmit each data file as a data Stream of 
packets Separate from the data Streams of other data files, 
wherein the improvement comprises the transmission of a 
multiplicity of data files via a Single data Stream connection 
whereby, within a packet Switching network packet, an 
additional multi-thread packet header is insinuated between 
the network header and the user data. 

2. A method as in claim 1, wherein Said data files comprise 
HTTP document elements. 

3. A method as in claim 1, wherein Said data packets are 
divided into Sub-packets and Said multi-thread packet header 
Specifies an association between said data files and Said 
Sub-packets. 


