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SYSTEM AND METHOD FOR REDUCING THE 
TIME TO DELIVER INFORMATION FROM A 
COMMUNICATIONS NETWORK TO A USER 

CROSS REFERENCES 

[0001] This application claims priority from and incorpo 
rates by reference in its entirety US. Provisional Application 
Serial No. 60/295,721, titled “System and Method for 
Improving the Effective Bandwidth of a Communication 
Device”, by Michael J. Parrella et. al., ?led Jun. 4, 2001, 
US. Provisional Application Serial No. 60/295,672, titled 
“Method and System Providing Compression/Decompres 
sion of Communication Data”, by Michael J. Parrella et al., 
?led Jun. 4, 2001, US. Provisional Application Serial No. 
60,295,676, titled “System and Method Providing Packag 
ing of Parseable Data Elements in a NetWork Communica 
tion”, by Michael J. Parrella et al., ?led Jun. 4, 2001, US. 
Provisional Application Serial No. 60/295,720, titled “Bi 
Directional File Transfer Multiplier”, by Michael J. Parrella 
et al., ?led Jun. 4, 2001, US. Provisional Application Serial 
No. 60/295,671, titled “Modi?cation of a Data Stream Using 
Element Parsing”, by Michael J. Parrella et al., ?led Jun. 4, 
2001. 

[0002] The folloWing copending, commonly assigned 
applications are incorporated herein by reference in their 
entirety: U.S. Utility Application entitled, “System And 
Method For Increasing the Effective BandWidth of a Com 
munications Network”, by Michael J. Parrella, Sr., et al., 
?led Jun. 4, 2002, Attorney Docket No. 20275-0003; and 
US. Utility Application entitled, “System and Method For 
Modifying a Data Stream Using Element Parsing”, by 
Michael J. Parrella, Sr., et al., ?led Jun. 4, 2002, Attorney 
Docket No. 20275-0005. 

FIELD OF THE INVENTION 

[0003] The invention relates generally to the ?eld of 
communications, and in particular to the ef?cient transfer of 
information over a computer netWork. 

BACKGROUND OF THE INVENTION 

[0004] The Internet has groWn considerably in its scope of 
use over the past decades from a research netWork betWeen 
governments and universities to a means of conducting both 
personal and commercial transactions by both businesses 
and individuals. The Internet Was originally designed to be 
unstructured so that in the event of a breakdoWn the prob 
ability of completing a communication Was high. The 
method of transferring information is based on a concept 
similar to sending letters through the mail. A message may 
be broken up into multiple TCP/IP packets (i.e., letters) and 
sent to an addressee. Like letters, each packet may take a 
different path to get to the addressee. While the many small 
packets over many paths approach provides relatively inex 
pensive access by a user to, for eXample, many Web sites, it 
is considerably sloWer than a point-to-point connection 
betWeen a user and a Web site. 

[0005] FIG. 1 is a block diagram shoWing a user connec 
tion to the Internet of the prior art. In general a user 110 
connects to the Internet via a point-of-presence (PoP) 112 
traditionally operated by an Internet Service Provider (ISP). 
The PoP is connected to the ISP’s backbone netWork 114, 
e.g., ISP1. Multiple ISP backbone netWorks, e.g., ISP1 and 
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ISP2, are connected together by NetWork Access Points, 
e.g., NAP 170, to form the Internet “cloud”160. 

[0006] More speci?cally, a single user at a personal com 
puter (PC) 120 has several choices to connect to the PoP 112 
such as a direct subscriber line (DSL) modem 122, a TV 
cable modem 124, a standard dial-up modem 126, or a 
Wireless transceiver 128 on, for eXample, a ?Xed Wireless PC 
or mobile telephone. The term personal computer or PC is 
used herein to describe any device With a processor and a 
memory and is not limited to a traditional desktop PC. At the 
PoP 112 there Will be a corresponding access device for each 
type of modem (or transceiver) to receive/send the data 
from/to the user 110. For the DSL modem 122, the PoP 112 
has a digital subscriber line access multiplexer (DSLAM) as 
its access device. For the cable modem 124, the PoP 112 has 
a cable modem termination system (CTMS) headend as its 
access device. DSL and cable modem connections alloW 
hundreds of kilo bits per second (Kbps) and are considerably 
faster than the standard dial up modem 126 Whose data is 
received at the PoP 112 by a dial-up remote access server 
(RAS) 134. The Wireless transceiver 128 could be part of a 
personal digital assistant (PDA) or mobile telephone and is 
connected to a Wireless transceiver 136, e.g., a base station, 
at the PoP 112. 

[0007] A business user (or a person With a home of?ce) 
may have a local area netWork (LAN), e.g., PCs’ 140 and 
142 connected to LAN server 144 by Ethernet links. The 
business user may have a T1 (1.544 Mbps) or fractional T1 
connection to the PoP 112. The data from the LAN server 
144 is sent via a router (not shoWn) to a digital connection 
device, e.g., a channel service unit/data service unit (CSU/ 
DSU) 146, Which in turn sends the digital data via a T1 (or 
fractional T1) line 148 to a CSU/DSU at the PoP 112. 

[0008] The PoP 112 may include an ISP server 152 to 
Which the DSLAM 130, CTMS Headend 132, RAS 134, 
Wireless transceiver 136, or CSU/DSU 150, is connected. 
The ISP server 152 may provide user services such as 
E-mail, Usenet, or Domain Name Service (DNS). Alterna 
tively, the DSLAM 130, CTMS Headend 132, RAS 134, 
Wireless transceiver 136, or CSU/DSU 150 may bypass the 
ISP server 152 and are connected directly to the router 154 
(dashed lines). The server 152 is connected to a router 154 
Which connects the PoP 112 to ISP1’s backbone having, e.g., 
routers 162, 164, 166, and 168. ISP1’s backbone is con 
nected to another ISP’s backbone (ISP 2) having, e.g., 
routers 172, 174, and 176, via NAP 170. ISP2 has an ISP2 
server 180 Which offers competing user services, such as 
E-mail and user Web hosting. Connected to the Internet 
“cloud”160 are Web servers 182 and 184, Which provide 
on-line content to user 110. 

[0009] While the Internet provides the basically function 
ality to perform commercial transactions for both businesses 
and individuals, the signi?cant time delay in the transfer of 
information betWeen, for eXample, a Web server and a 
business or individual user is a substantial problem. For 
eXample a user at PC 120 Wants information from a Web site 
at Web server 182. There are many “hops” for the data to 
travel back from Web server 182 to user PC 120. Also 
because information is being “mailed” back in packets, the 
packets travel back typically through different paths. These 
different paths are shared With other users packets and some 
paths may be sloW. Hence there is a signi?cant time delay 
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even if there were suf?cient capacity in all the links between 
Web server 182 and user 120. However, because there are 
also choke points, i.e., where the traf?c exceeds the capacity, 
there is even further delay. 

[0010] Two major choke points are the last and second to 
last mile. The last mile is from the PoP 112 to the user 110. 
Local Area Networks having, e.g., LAN Server 144, PC 140 
and PC 142 and the core ISP backbone 114 run very fast. 
Local area networks typically run at 10/100 mega bits per 
second (Mbps). The core ISP backbones operate at, for 
eXample, Optical Carrier (OC) 48, i.e., 2.5 gigabits per 
second (Gbps) or OC-192, i.e., 10 Gbps. The majority of last 
mile access is dial up which typically runs at 56 Kbps. Even 
with a DSL modem of about 512 Kbps downloading graph 
ics may be unpleasantly slow. Thus the last mile between 
PoP 112 and user 110 is a bottleneck between two large 
communications pipes. 

[0011] The second to last mile is between the ISPs. An ISP 
with P0P 112 may connect via its backbone 114 to a higher 
level ISP (not shown) to get regional/national/global cover 
age. As an increase in bandwidth to the higher level ISP 
increases the local ISP’s costs, the local ISP with, for 
example PoP 112, may instead reduce the amount of band 
width available to user 110. The effect is that there is more 
traf?c than link capacity between Web server 182 and PC 
120 and hence a signi?cant delay problem. In today’s fast 
pace world this problem is greatly hindering the use of the 
Internet as a commercial vehicle. 

[0012] Therefore there is a need for reducing the user’s 
wait time for information from a communications network 
such as the Internet. 

SUMMARY OF THE INVENTION 

[0013] The present invention provides a system and 
method for reducing the time a user needs to wait for 
information requested from a remote server on a communi 

cations network, for eXample, a Web server on the Internet. 
In an exemplary embodiment the system is user centric and 
the goal is to keep all data the user needs as the close to the 
user as practical. The user’s characteristics and usage pat 
terns are used to determine what to cache and for how long, 
what to pre-fetch, what to refresh, and what to retrieve. In 
addition, by segmenting information and utiliZing parallel 
communication channels, data transfer across the last mile 
can be signi?cantly increased. 

[0014] An embodiment of the present invention includes a 
method for caching data for use by a browser on a computer. 
The method includes storing an item of data in a cache 
retrieved from a server by the browser; absent any action by 
the browser, automatically updating the item in the cache; 
displaying the updated item from the cache on the browser. 

[0015] Another embodiment of the present invention 
includes a method for refreshing ?rst data in a cache of a ?rst 
computer system from second data in a second computer 
system, where the ?rst computer system is connected to the 
second computer system by a communications network. The 
method includes: when the ?rst computer system is not busy, 
sending a refresh request for the ?rst data to the second 
computer system; using the refresh request, locating the 
second data; when the second data is a newer version of the 
?rst data, sending the second data to the ?rst computer 
system; and replacing the ?rst data by the second data in the 
cache. 
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[0016] Yet another embodiment of the present invention 
includes a system for distributing selected data from a host 
server across a plurality of caches on a communications 

network, the communications network. The system 
includes: a ?rst cache of the plurality of caches connected to 
the host server and having a ?rst replica of the selected data; 
a second cache of the plurality of caches connected to the 
?rst cache via a Point of Presence access device and con 
nected to a user PC, wherein the second cache has a second 
replica of the selected data and wherein the second and ?rst 
replicas are linked together; and a browser executing on the 
user PC for retrieving the selected data by ?rst using the 
second replica. 

[0017] A further embodiment of the present invention 
includes a method for a ?rst computer system responding to 
a user request for data from a second computer system 
having a cache. The method includes: receiving the user’s 
request for data from the second computer system; retrieving 
response data corresponding to the user’s request; storing a 
network address for the second computer system with the 
response data in the cache; and sending the response data to 
the second computer system. 

[0018] Another embodiment of the present invention 
includes a method for a ?rst computer system responding to 
a user request for data from a second computer system 
having a cache. The method includes: receiving the user’s 
request for data from the second computer system; retrieving 
response data corresponding to the user’s request; storing a 
network address for the second computer system with the 
response data in the cache; and sending the response data to 
the second computer system. 

[0019] An embodiment of the present invention includes a 
method for pre-fetching data for a user at a ?rst computer 
system from a second computer system via a communica 
tions network,. The method includes: determining a fre 
quency in user requests sent by the ?rst computer for 
selected data from the second computer system; and request 
ing the selected data by the ?rst computer at a value higher 
than the frequency, such that one item of the selected data is 
available at the ?rst computer system before a corresponding 
user request is sent. 

[0020] Another embodiment of the present invention 
includes a method for providing a Virtual Private Network 
(VPN) between a ?rst computer and a second computer via 
a public communications network. The method includes: 
establishing a VPN between the ?rst computer and the 
second computer by using a centraliZed permission table 
comprising the ?rst computer’s address and the second 
computer’s address; and when the ?rst computer has a 
plurality of parallel communication links to the second 
computer, teaming the plurality of parallel communication 
links to increase data How between the ?rst and second 
computers. 

[0021] A further embodiment of the present invention 
includes a method for adjusting data traf?c from a ?rst 
computer to a second computer, the data traffic needed to 
support graphics on a computer monitor of the second 
computer. The method includes: sending the computer 
monitor’s display characteristics including a ?rst number of 
piXels per inch, to the ?rst computer; evaluating a second 
number of piXels per inch for a graphic item; when the 
second number is greater than the ?rst number, creating a 
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modi?ed graphic item from the graphic item With a reduced 
number of pixels per inch; and sending the modi?ed graphic 
item to the second computer. 

[0022] Another embodiment of the present invention 
includes a method for selecting a proxy server from a 
plurality of proxy servers in a proxy stack for a computer. 
The method includes: setting an order for the plurality of 
proxy servers in the proxy stack by a central proxy stack 
manager; and each time a request for a proxy server of the 
plurality of proxy servers is made by the computer, selecting 
a proxy server of the plurality next in order in the proxy 
stack. 

[0023] An embodiment of the present invention includes a 
system for providing Web content, comprising dynamic data 
and static graphics, to a broWser executing on a computer. 
The system includes: a cache for providing a substantial 
portion of the static graphics to the broWser, Wherein the 
cache is connected to the computer by a Local Area Net 
Work; and a virtual circuit connection to a Web server for 
providing the broWser With a substantial portion of the 
dynamic data. 

[0024] Another embodiment of the present invention 
includes a method for load balancing data transferred from 
a ?rst computer to a second computer via a plurality of 
communication links betWeen the ?rst and second comput 
ers. The method includes: establishing a TCP/IP connection 
for each communication link of the plurality of communi 
cation links; and dividing the data betWeen the plurality of 
communication links based on factors to signi?cantly reduce 
transfer time of the data. 

[0025] Yet another embodiment of the present invention 
includes a method for reducing time to transfer a ?le 
betWeen a ?rst computer and a second computer via a 
plurality of communication links. The method includes: 
sending the ?le by the ?rst computer using a ?rst link of the 
plurality of communication links; sending a portion of the 
?le by the ?rst computer using a second link of the plurality 
of communication links; and the second computer, after 
receiving all of the portion of the ?le, but not all of the ?le, 
reconstructing the ?le. 

[0026] These and other embodiments, features, aspects 
and advantages of the invention Will become better under 
stood With regard to the folloWing description, appended 
claims and accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is a block diagram shoWing a user connec 
tion to the Internet of the prior art. 

[0028] FIG. 2 is a simpli?ed, but expanded, block dia 
gram of FIG. 1. 

[0029] FIG. 3 is a block diagram of the communication 
path betWeen a broWser and a Web server of an embodiment 
of the present invention. 

[0030] FIG. 4 is a block diagram of the Super Modules 
inserted in the conventional system of FIG. 2 of an embodi 
ment of the present invention. 

[0031] FIG. 5 shoWs an example of a Super Cache struc 
ture of an embodiment of the present invention. 
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[0032] FIG. 6 is a simpli?ed example shoWing the 
refreshing process for a Super Cache system of one embodi 
ment of the present invention. 

[0033] FIG. 7 is a ?oWchart of an automatic refreshing 
process of a Super Cache of an embodiment of the present 
invention. 

[0034] FIG. 8 is an example of the storing data from 
multiple users requests and the requesters IP addresses in the 
cache of receiving Super Module. 

[0035] FIG. 9 shoWs an example of data ?oWs for graph 
ics and text or dynamic data betWeen a user and a Web server 
over the Internet of an aspect of the present invention. 

[0036] FIG. 10 shoWs an example of connection teaming 
of an embodiment of the present invention. 

[0037] FIG. 11 gives examples of the time savings due to 
?le transfer multiplying of an aspect of the present inven 
tion. 

[0038] FIG. 12 is an example of using Proxy Stacks of an 
embodiment of the present invention. 

[0039] FIG. 13 shoWs examples of a conventional site 
to-site VPN and a conventional remote VPN. 

[0040] FIG. 14 shoWs examples of tWo virtual private 
netWorks (VPNs) of an embodiment of the present inven 
tion. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0041] In the folloWing description, numerous speci?c 
details are set forth to provide a more thorough description 
of the speci?c embodiments of the invention. It is apparent, 
hoWever, to one skilled in the art, that the invention may be 
practiced Without all the speci?c details given beloW. In 
other instances, Well knoWn features have not been 
described in detail so as not to obscure the invention. 

[0042] In order for individuals and businesses to use the 
Internet as an effective commercial vehicle, the time for a 
user to request and receive information must be signi?cantly 
reduced compared to the typical times that occur today. The 
present invention provides both a “super” system that may 
be overlaid on parts of the Internet infrastructure and tech 
niques to increase information How in the netWork, Which, 
either separately or in combination, signi?cantly reduce the 
user’s Wait time for information from, for example, Web 
sites or other users. 

[0043] FIG. 2 is a simpli?ed, but expanded, block dia 
gram of FIG. 1 and is used to help explain the present 
invention. Where applicable the same labels are used in 
FIG. 2 as in FIG. 1. The modem 210 includes the DSL 
modem 122, cable modem 124, dial-up modem 126, and 
Wireless transceiver 128 of FIG. 1. LikeWise the access 
device 220 includes the corresponding DSLAM 130, CMTS 
Headend 132, RAS 134, and Wireless transceiver 136 of 
FIG. 1. The digital connection devices 212 and 222 include 
the CSU/DSU devices 146 and 150, and in addition include, 
satellite, ISDN or ATM connection devices. FIG. 2 has an 
additional connection betWeen LAN server 144 and modem 
210, to illustrate another option for a LAN to connect to the 
PoP 112 besides the digital connection device 212. Most of 
the computer and netWork systems shoWn in FIG. 2, com 
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municate using the standardized Transport Communication 
Protocol/Internet Protocol (TCP/IP) protocol. 

[0044] FIG. 3 is a block diagram of the communication 
path between a broWser and a Web server of an embodiment 
of the present invention. The conventional exchange 
betWeen broWser 512 and Web server 182, When a user using 
broWser 512 requests a Web page 514 from Web server 182, 
Was described above. An embodiment of the present inven 
tion creates a plurality of “super” modules, including Super 
User 540, Super Appliance 532, Super Central Of?ce (CO) 
server 534, Super CO Concentrator 536, and Super Host 
538, that provides an alternative super freeWay path to 
exchange data betWeen broWser 512 and Web server 182. 
The user request for Web page 514 is sent by broWser 512, 
executing on PC 140, to Super User softWare 530 also 
running on PC 140. Super User 530 then sends the user 
request to Super Appliance softWare 532 running on LAN 
server 144 (or in an alternative embodiment executing on its 
oWn server). Super appliance 532 then sends the user request 
to Super CO Server 534, Which sends the request to Super 
CO Concentrator 536. The Super CO Server 534 and Super 
CO Concentrator 536 may be standalone servers or may be 
softWare that runs on P0P server 152. Super CO concentrator 
536 sends the user request via Internet 160 to Super Host 
538 Which may have its oWn server (or in an alternative 
embodiment Super Host 538 is softWare that runs on Web 
server 182). The user request proceeds from Super Host 548 
to Web server 182, Which retrieves Web page 154 from a Web 
site running on Web server 182 (the Web server 182 may 
include a Web farm of servers and multiple Web sites). The 
Web page 514 then proceeds back to broWser 512 via Super 
Host 538, Super CO Concentrator 536, Super CO Server 
534, Super Appliance 532, and Super User 530. 

[0045] In other embodiments, one or more of the Super 
Modules may be missing, for example, the Super Appliance 
532. In the case of a missing Super Appliance 532, Super CO 
Server 534 exchanges information With Super User 530 
through LAN server 144. Another example is if Super Host 
548 Was not present, then Web server 182 exchanges infor 
mation With Super CO Concentrator 536. Thus if a Super 
Module is missing, the corresponding normal module, e.g., 
PC 140, LAN server 144, PoP server 150, PoP router 154, 
and Web server 182, is used instead. All or some of the Super 
Modules can be used and as long as there is at least one 
communication link betWeen at least tWo different Super 
Modules, the information How across the link improves 
signi?cantly. 

[0046] FIG. 4 is a block diagram of the Super Modules 
inserted in the conventional system of FIG. 2 of an embodi 
ment of the present invention. The same labels are used in 
FIG. 4 as in FIG. 2 Where the devices are the same or 
similar. Super User 540 is connected through modem 210 is 
connected to PoP Server 152 via access device 220. A local 
area netWork having Super User 530, Super User 542, and 
Super Appliance 532 is connected to modem 210 or digital 
connection device 212, Where digital connection device 212 
is connected to PoP server 152 by digital connection device 
222. Super appliance 532 includes softWare executing on 
LAN server 144. Server 152 is connected to router 154 via 
sWitch 420, Which detours the packet traf?c to Super CO 
Server 534 and Super CO Concentrator 536. Router 154 is 
connected to the Internet cloud 160. From Internet 160, 

Apr. 24, 2003 

traffic can go to Super Host 538 connected to Web server 182 
or to Super Host 550 connected to Web server 184. 

[0047] Super System Components 
[0048] Described beloW is one embodiment of each of the 
components of the super system of FIG. 4, including Super 
User 540, Super Appliance 532, Super CO Server 534, Super 
CO Concentrator 536, and Super Host 538. 

[0049] The Super User 530 includes softWare Which 
resides on the user’s PC, e.g., PC 140. A broWser, e.g., 
Microsoft’s Internet Explorer, is set to proxy to the Super 
User 530, so that all broWser requests for data are supplied 
from the Super User 530. In addition, all user requests via 
the broWser are sent to the Super User 530. Hence the 
broWser is isolated from the rest of the netWork by the Super 
User. The Super User caches all the data the user has 
requested in a local cache on the user’s PC, so that When the 
user requests the data again, it may be retrieved locally, if 
available, from the local cache. If the data that is cached 
exceeds a predetermined ?le siZe, then the Super User 
analyZes all the data in the local cache and deletes the data 
that is least likely to be used. For example, a conventional 
least recently used algorithm may be used to discard old 
data. Some of the softWare function of Super User 540 are: 

[0050] 1. Caching: If the broWser requests data that 
exists in the local cache and the data meets the cache 
life requirements, then the data is supplied from the 
local cache. OtherWise the data is retrieved from the 
nearest Super Module cache, e.g., the Super Appli 
ance 532 or Super CO Server 534, Super CO Con 
centrator 536, or Super Host 538, Where the updated 
data is available or if not available from any Super 
Cache then from the Web server. Each data element 
has a cache life, that is hoW long it can be used from 
a cache before it needs to be refreshed. 

[0051] 2. Refreshing the Cache: When the Super 
User PC is idle (not actively retrieving data from the 
Internet), the Super User checks the local cache and 
automatically refreshes data that is reaching its cache 
life. The Super User, using Arti?cial Intelligence 
(AI) or other techniques, prioritiZes the refreshing 
based on What it determines the user is most likely to 
request. For example, the Super User can keep a 
count on hoW often a user accesses a Web page. A 

higher count Would indicate that the user is more 
likely to request that Web page in the future, and the 
Super User Would automatically refresh that page. 

[0052] 3. Pre-fetching: Using AI or other techniques 
the Super User, during idle times, pre-fetches Web 
pages (i.e., retrieves Web pages that the user has not 
yet asked for) that have a high probability of being 
needed by the user. For example, if a user is vieWing 
some pages on a catalog site, then there is a high 
probability that the user Will vieW other pages on the 
site in the same category. The Super User Would 
pre-fetch these pages. The pre-fetching increases the 
probability that the user Will get the data from the 
local cache. 

[0053] 4. Courier packets (described later) are pack 
aged and the packaged data compressed by the Super 
User before being sent to the Super Appliance or 
Super CO Server. Courier packets are un-packaged 
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and the un-packaged data uncompressed by the 
Super User before being sent to the browser. 

[0054] The Super Appliance 532 includes software 
executing on LAN server 144. Some of the functions per 
formed by the Super Appliance 532 includes, ?reWall secu 
rity, global caching, teaming, smart hosting, and email 
management. Further function performed by the Super 
Appliance softWare include: 

[0055] 1. If the Super Appliance is attached to a 
Super CO Server, then all the data transmitted 
betWeen them is compressed and packaged into 
courier packets, otherWise standard Internet requests 
are used and the responses are packaged into courier 
packets before the responses are sent to the Super 
User. 

[0056] 2. The Super Appliance also automatically 
copies and maintains Web sites that are used fre 
quently by its users. 

[0057] 3. If the Super Appliance is attached to a 
Super CO Server, then it updates its copy of the Web 
sites only When noti?ed of changes from the Super 
CO Server. If the Super Appliance is not attached to 
a Super CO Server then it checks for updates of the 
Web sites during idle times and/or during periodi 
cally predetermined intervals. 

[0058] 4. If Super Users are attached to the Super 
Appliance then all data responses are transmitted in 
compressed format to the Super Users. If regular 
users are attached to the Super Appliance, then the 
data responses are decompressed in the Super Appli 
ance and sent to the users. If the Super User is 
maintaining Web sites, then anytime a Web page is 
updated on the Super Appliance a noti?cation is sent 
to the Super User so that the Super User may request 
the change. 

[0059] 5. The Super User Will also notify the Super 
Appliance of information about the user’s available 
resources such as memory, CPU and PC monitor 
density. The Super Appliance uses the available 
resource information of each Super User to deter 
mine the most efficient method to forWard informa 
tion. For example, in the case of PC monitor density, 
adjustments can be made to the graphics transmitted 
over the local area netWork. Sending high density 
graphics to a monitor that can not display the graph 
ics is a Waste of netWork resources. The softWare in 
the Super Appliance adjusts the graphics density 
before transmitting the data. 

[0060] 6. If more than one Super User requests the 
same data, then the Super Appliance implodes the 
request and sends only one request to the next Super 
Module, e.g., the Super CO Server. If there is not 
another Super Module betWeen the Super Appliance 
and the Web site, then the request is still imploded 
and a standard TCP/IP request is made. When the 
response to the imploded request is received then the 
data is exploded by the Super Appliance and the data 
is sent to the appropriate Super Users. 

[0061] The more Web sites that are maintained at the Super 
Appliance the more the access speed for Web pages 
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approaches the local area netWork speed. The more Web 
pages maintained at the Super User the more the Web access 
speed approaches hard disk access speed. The more Web 
pages that can be copied and maintained on the Super 
Appliance and the Super User, the less the last mile becomes 
a bottleneck for response time. 

[0062] The Super CO Server 534 is the bridge betWeen the 
Internet backbone 114 and the user 110. One objective of the 
Super CO Server 534 is to minimiZe the traf?c betWeen the 
user and the Internet. The Super CO Server accomplishes 
this by copying the Web sites accessed by the Super Users or 
normal users. The more Web sites that are hosted on the 

Super CO Server, the more the netWork is optimiZed by 
reducing the movement of data across the netWork. If the 
Web sites that are hosted at Super CO Server come from Web 
sites stored on a Super CO Concentrator 536, the Super CO 
Server 534 requests updated Web pages Whenever noti?ed 
by the Super CO Concentrator 536 that the Web pages have 
changed. Web pages from the Super CO Concentrator 536 
are stored in compressed and repackaged format. If the Web 
sites that are hosted on the Super CO Server are not stored 
in the Super CO Concentrator, then the Super CO Server 
checks at predetermined intervals for changes in the Web site 
at the hosting Web server. The Super CO Server keeps a log 
of the Web sites that are hosted on every Super Appliance 
532 cache. As changes occur to Web sites that exist on a 
Super Appliance cache, a noti?cation is sent to that Super 
Appliance that changes have occurred and that the Super 
Appliance should request updated copies of the changed 
Web pages. As data is received from a non Super CO 
Concentrator site it is compressed, packaged and stored on 
the Super CO Server. The Super CO Server determines from 
its request logs the Web sites that are being accessed by its 
users and determines Which Web sites to copy and maintain 
at the Super CO Server 534 cache. The Super CO Server Will 
also delete sites that are not being used. If a Web site is not 
being stored and maintained, the Web page is maintained in 
a separate global cache so that if it is requested again it can 
be supplied from the global cache. A correct balance needs 
to be maintained betWeen the global cache and the Web 
hosting. If a Web page is requested from a Super Appliance 
then the Web page is sent in super compressed and repack 
aged format, otherWise the Web page is decompressed and 
sent to the requesting user. The optimiZations used are 
related to the amount of compression applied to the variable 
data (usually text) and the amount of variable data on the 
Web page. The more Rich Data formats are used on the 
Internet the more optimiZation is achieved. Flash softWare, 
?les, java programs, java scripts, music and motion video, 
etc. are all stored at the Super CO Server. 

[0063] The data requests from the Super Appliances that 
are not satis?ed by the Super CO Server cache are sent to the 
Super CO Concentrator 536 that is responsible for servicing 
the URL (Web site) requested. The requests are packaged, 
compressed and imploded according to the optimiZation 
schemes. In one embodiment, the ?rst level of data implo 
sion occurs at the Super CO Server. In an alternative 
embodiment implosion is done by the Super Appliance or by 
the Super Host. The Super CO Server is organiZed by ISP 
geography so that duplicate usage characteristics that are 
regionally oriented can be imploded on request and 
exploded on response. All requests and imploded requests 
that cannot be responded to by data in the Super CO Server’s 
cache are passed to the Super CO Concentrator. 




















