
US 20030131115A1 

(12) Patent Application Publication (10) Pub. No.: US 2003/0131115 A1 
(19) United States 

Mi et al. (43) Pub. Date: Jul. 10, 2003 

(54) SYSTEM AND METHOD FOR USING 
INTERNET BASED CALLER ID FOR 
CONTROLLING ACCESS TO AN OBJECT 
STORED IN A COMPUTER 

(76) Inventors: James Mi, Sunnyvale, CA (US); 
Vishesh Parikh, Mountain View, CA 
(US); Albert Teng, Cupertino, CA (US) 

Correspondence Address: 
MIchael A. Bernadicou 
BLAKELY,SOKOLOFF,TAYLOR & ZAFMAN 
LLP 
12400 Wilshire Boulevard, Seventh Floor 
Los Angeles, CA 90025-1026 (US) 

(21) Appl. No.: 10/295,515 

(22) Filed: Nov. 15, 2002 

Related US. Application Data 

(62) Division of application No. 10/ 121,174, ?led on Apr. 
12, 2002, noW Pat. No. 6,523,067, Which is a division 

of application No. 09/234,051, ?led on Jan. 19, 1999, 
noW Pat. No. 6,418,472. 

Publication Classi?cation 

(51) Im. c1? ................................................... .. G06F 15/16 

(52) US. Cl. .......................................... .. 709/229;713/201 

(57) ABSTRACT 

Asystem and method for controlling access to an object. The 
system stores an object and a processor identi?er. The 
system includes a veri?cation agent that can access infor 
mation embedded in a processor and then calculate from that 
embedded information a value that may be compared With 
the stored processor identi?er. Acomparison agent is used to 
compare that value With the processor identi?er to determine 
Whether the processor corresponds to the processor identi 
?er. If the value that the veri?cation agent returns matches 
the processor identi?er, then the computer grants the user 
access to the object. 
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SYSTEM AND METHOD FOR USING INTERNET 
BASED CALLER ID FOR CONTROLLING ACCESS 

TO AN OBJECT STORED IN A COMPUTER 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to the ?eld 
of access control, and particularly to a system and method 
for verifying the identity of a platform or other device prior 
to granting access to a private communication channel, to 
data or to programs. 

BACKGROUND OF THE INVENTION 

[0002] The Internet has become a convenient Way for a 
broad class of computer users to access, distribute and 
exchange information—evident from the large number of 
individuals, companies and other organiZations that have 
established Web sites on the World Wide Web. The Internet 
permits users to easily access publicly available information, 
to communicate over private channels, and to access 
restricted information, such as medical records and bank 
accounts. 

[0003] Although the user’s identity is of little importance 
When granting access to a publicly available Web site, strong 
user authentication is needed to limit access to private 
teleconferences and restricted information. As users begin to 
adopt the Internet as a communication channel, the need to 
identify those calling in from the other end of the line, i.e., 
the need for a “caller ID” feature like the one telephone 
companies provide, is becoming more important. Such a 
“caller ID” feature may apply to on-line banking, remote 
user dial in to access con?dential information, and commu 
nications (e.g., to control access to chat rooms or private 
teleconferences, or to facilitate on-line game usage). In 
addition, such a “caller ID” feature may enable parental 
control to prevent children from accessing various Web sites. 

[0004] Although at ?rst glance current authentication 
methods, such as user identi?cation/passWord combinations, 
tokens, and digital signatures, may seem capable of provid 
ing such a “caller ID” function, there are draWbacks to using 
such methods. Although the combination of a user name (or 
other user identi?cation) With a user passWord is easy to 
implement, such a combination is not very reliable. Pass 
Words may be derived from guessWork or using relatively 
unsophisticated cracking tools. They also may be shared. 
Content providers are especially vulnerable to passWord 
sharing, Which can result in unintentionally supplying con 
tent to non-subscribers Who obtained access to a subscriber’s 

passWord. Storing a user identi?cation, passWord combina 
tion in a “cookie”, Which a Web server can read prior to 
permitting broWser access, does not solve this inherent 
problem, as cookies can be shared, too. 

[0005] Tokens provide stronger authentication, but are 
expensive to deploy and maintain. A digital signature may 
not reliably identify a user, if the user either accidentally or 
intentionally gives imposters access to the user’s private key. 
Moreover, broad deployment of this authentication method 
requires a public key infrastructure that does not yet exist. 

[0006] Given the draWbacks inherent in currently avail 
able authentication methods, there is a need for an inexpen 
sive, scaleable, tamper resistant, and user friendly Way to 
verify a user’s identity. As the user generally relies on a 
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computer or other device to obtain access to data and 
programming instructions, one Way to help identify the 
user—e.g., to ensure access is restricted to authoriZed users 
only—is to identify the platform or other device the user 
employs When trying to obtain access. As described beloW, 
the present invention proposes a system and method for 
identifying such a platform or device prior to granting access 
to an object. 

SUMMARY OF THE INVENTION 

[0007] The present invention relates to a system and 
method for controlling access to an object. The system stores 
an object and a processor identi?er. The system includes a 
veri?cation agent that can access information embedded in 
a processor and then calculate from that embedded infor 
mation a value that may be compared With the stored 
processor identi?er. A comparison agent is used to compare 
that value With the processor identi?er to determine Whether 
the processor corresponds to the processor identi?er. If the 
value that the veri?cation agent returns matches the proces 
sor identi?er, then the user is granted access to the object. 

[0008] There are many applications for a processor iden 
ti?er, or other platform identi?er, as Will be described in 
more detail beloW. Some examples include: Internet based 
communication; Internet based activities restricted to only 
certain users; Web sur?ng pattern tracking, Which may 
enable content providers and on-line retailers to tailor their 
products to meet customer preferences; on-line voting, sur 
veys or similar user preference activity; and for verifying the 
identity of a user seeking access over a virtual private 
netWork. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a block diagram illustrating one embodi 
ment of the system of the present invention for controlling 
access to an object. 

[0010] FIG. 2 is a block diagram illustrating a second 
embodiment of the system of the present invention Wherein 
the system for controlling access to an object resides in a 
server. 

[0011] FIG. 3 is a How diagram illustrating a method for 
controlling access to an object stored on the server shoWn in 
FIG. 2. 

[0012] FIG. 4 is a block diagram illustrating a third 
embodiment of the present invention Wherein the system for 
controlling access to an object resides in a Web server. 

[0013] FIG. 5 is a How diagram illustrating a method for 
controlling access to con?dential records stored on the Web 
server shoWn in FIG. 4. 

[0014] FIG. 6 is a How diagram illustrating an embodi 
ment of the present invention Where a “caller ID” function 
is employed to verify the identity of those seeking to 
participate in a private teleconference. 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

[0015] An improved system and method for controlling 
access to an object is described. FIG. 1 is a block diagram 
that illustrates one embodiment of such a system. System 
100 stores object 101. Object 101 may consist of data and/or 
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executable code. Such executable code may, for example, 
contain a program that permits a user to communicate With 
one or more other users over the Internet. Object 101 may 
be stored in a machine readable storage medium such as, for 
example, a ?oppy or hard disk drive. 

[0016] System 100 may be a type of computer, including 
for example a netWork server, Web server, desktop or note 
book PC, or hand held computing device. Alternatively, 
system 100 may comprise consumer electronics apparatus 
that can control access to object 101. When a netWork or 
Web server, a RAID storage unit may be associated With 
system 100, Which may store object 101. 

[0017] System 100 stores a processor identi?er 102. 
Access to object 101 is limited to devices that contain a 
processor, Which corresponds to processor identi?er 102. 
Processor identi?er 102 preferably is a “processor number” 
(as de?ned beloW) or a hash of a processor number With 
another value. When system 100 is a netWork or Web server, 
processor identi?er 102 may be stored in an associated 
RAID storage unit. 

[0018] For determining Whether a device’s processor cor 
responds to processor identi?er 102, system 100 includes a 
veri?cation agent 103 and a comparison agent 104. Veri? 
cation agent 103 can access information embedded in a 
processor, e.g., a processor number, and calculate from that 
embedded information a value that may be compared With 
processor identi?er 102. Comparison agent 104 compares to 
processor identi?er 102 the value that veri?cation agent 103 
returns. If that value matches processor identi?er 102, then 
the device is granted access to object 101. 

[0019] Veri?cation agent 103 and comparison agent 104 
may reside on a netWork or Web server. Alternatively, they 
may reside on the device that includes the processor With the 
embedded information or on a separate machine readable 
storage medium for use With the netWork or Web server, the 
device containing the embedded information or some other 
device. Veri?cation agent 103 thus comprises any softWare, 
hardWare or combination of softWare and hardWare that can 
access information embedded in a processor and calculate 
from that information a value that may be compared With the 
processor identi?er—irrespective of Where or hoW veri?ca 
tion agent is physically stored or located. LikeWise, com 
parison agent 104 comprises any softWare, hardWare or 
combination of softWare and hardWare that can compare 
With the processor identi?er the value that veri?cation agent 
103 returns—irrespective of Where or hoW comparison agent 
104 is physically stored or located. 

[0020] FIG. 2 is a block diagram illustrating an embodi 
ment of the present invention Where client computer 200 
seeks access through client/server communication link 203 
to object 202 (Which may include data and/or programming 
instructions) stored on server 201. Server 201 includes 
session identi?er generator 204, veri?cation agent module 
205, selection agent 206, comparison agent 207, transmitter 
208, processor identi?er 209, and timer 217. 

[0021] Client computer 200 includes a processor 210 and 
embedded information 211, such as a processor number, 
Which identi?es processor 210. Processor 210 may be a 
member of the Pentium® processor family of microproces 
sors, or a member of a later generation of X86 instruction set 
compatible processors. Embedded information 211 may be 
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stored in processor 210 in a processor ID register or, 
alternatively, in a constant ROM that holds data that micro 
code instructions (stored in a microcode ROM) may use— 
such as is described in US. Pat. Nos. 5,790,834 and 5,794, 
066, assigned to this application’s assignee, and as described 
in the Pentium® Pro Family Developer’s Manual. Future 
Intel processors Will add a neW value to those described in 
the Developer’s Manual that can be loaded into a processor 
ID register. That neW value is intended to be statistically 
unique for a given processor, analogous to its “?ngerprint.” 
That statistically unique information can be said to consti 
tute a “processor number” for a given processor. Because 
such a processor number is only statistically unique, it is 
possible for more than one platform or device to have the 
same processor number. 

[0022] Processor identi?er 209 may be a processor num 
ber loaded onto server 201 from a client computer. Alter 
natively, processor identi?er 209 may be the value resulting 
from applying a function to the combination of a processor 
number and another value, e.g., a server identi?er. 

[0023] Session identi?er generator 204 randomly selects a 
session identi?er 213, When client computer 200 attempts to 
access object 202. Session identi?er 213 provides a means 
for matching a value returned from a client computer 200 
With a speci?c attempt to access object 202. Session iden 
ti?er generator 204 may be a random number generator for 
producing session identi?ers 213, Which each comprise a 
randomly generated number. Veri?cation agent module 205 
includes a plurality of veri?cation agents 212, each contain 
ing programming instructions for accessing embedded infor 
mation 211, a secret key 214, and a calculator 215 for 
calculating a return value from the combination of embed 
ded information 211, secret key 214, and session identi?er 
213. Each veri?cation agent 212 may also include program 
ming instructions for requesting client computer 200 to send 
the return value to server 201. Where processor identi?er 
209 is derived from applying a function to the combination 
of a processor number and another value, veri?cation agent 
212 can include that other value in addition to secret key 
214. 

[0024] Each veri?cation agent 212 has a different secret 
key 214. Calculator 215 may calculate a return value that is 
a function of embedded information 211, secret key 214, and 
session identi?er 213. For example, such a function could 
perform an XOR on embedded information 211 and secret 
key 214 to generate an intermediate value, folloWed by a 
second XOR on that intermediate value and session identi 
?er 213 to yield the return value. Alternatively, as in the case 
Where veri?cation agent 212 includes another value, e.g., a 
server identi?er, in addition to secret key 214, calculator 215 
may employ a hash function, such as SHA-l or MDS, to 
calculate a return value that is a function of embedded 
information 211, secret key 214, session identi?er 213 and 
that additional value. 

[0025] Secret key 214, included in veri?cation agent 212, 
may be generated using conventional techniques knoWn in 
the art, such as generating a random number using a random 
number generator. Selection agent 206 may randomly select 
a veri?cation agent 212 from veri?cation agent module 205 
in the folloWing manner. Initially, selection agent 206 
sequentially assigns a number to each veri?cation agent 212. 
When a user subsequently seeks access to object 202, 
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selection agent 206 randomly generates a number that falls 
Within the range of those assigned to the veri?cation agents 
212 included in veri?cation module 205, then selects the 
veri?cation agent 212 that corresponds to that randomly 
selected number. 

[0026] The softWare or hardWare constituting veri?cation 
agent 212 does not have to be physically located or stored on 
server 201. As Will be readily apparent to those skilled in the 
art, some or all of the softWare and/or hardWare that per 
forms the veri?cation agent 212 function—i.e., accessing 
embedded information 211 and calculating from that embed 
ded information a return value for comparison to processor 
identi?er 209—may be located or stored remotely from 
server 201, such as on client computer 200 or another 
device, or on a separate machine readable medium, e.g., a 
portable disk. 

[0027] Server 201 also includes timer 217. To prevent a 
malicious user from having enough time to intercept veri 
?cation agent 212, and use that veri?cation agent to calcu 
late a return value, timer 217 may disconnect server 201 
from client computer 200, When veri?cation agent 212 fails 
to return to server 201 Within a prescribed amount of time a 
return value for comparison to processor identi?er 209. 

[0028] FIG. 3 is a How diagram that shoWs the steps 
server 201 folloWs to determine Whether client computer 
200 should have access to object 202, Where both processor 
identi?er 209 and embedded information 211 are processor 
numbers. The process begins With client computer 200 
requesting access to object 202, over client/server commu 
nication link 203 (block 300). In response, server 201 causes 
selection agent 206 to randomly select a veri?cation agent 
212 from veri?cation agent module 205, and causes session 
identi?er generator 204 to randomly select a session iden 
ti?er 213 (block 310). Transmitter 208 then transmits veri 
?cation agent 212 (Which includes secret key 214, calculator 
215, and programming instructions for accessing processor 
number 211 and for requesting client computer 200 to send 
a return value to server 201) and session identi?er 213 from 
server 201 through client/server communication link 203 to 
client computer 200 (block 320). 

[0029] As an alternative to having transmitter 208 send 
veri?cation agent 212 to client computer 200, softWare may 
be loaded onto client computer 200 that enables client 
computer 200 to retrieve veri?cation agent 212, after it is 
selected by selection agent 206. That same softWare can then 
facilitate the transmission of veri?cation agent 212 from 
server 201 to client computer 200. In addition, softWare 
pre-installed onto client computer 200, rather than softWare 
doWnloaded from server 201, may perform the functions 
that veri?cation agent 212 Would otherWise perform. 

[0030] Server 201 copies and stores secret key 214 and 
session identi?er 213 prior to transmission of veri?cation 
agent 212 to client computer 200. Processor 210 eXecutes 
the programming instructions included in veri?cation agent 
212 to cause veri?cation agent 212 to read embedded 
information 211, then calculate a return value from the 
combination of processor number 211, secret key 214 and 
session identi?er 213 (block 330). Processor 210 then 
eXecutes additional code included in veri?cation agent 212 
to cause client computer 200 to send the return value over 
client/server communication link 203 to server 201 (block 

340). 
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[0031] If the return value arrives at server 201 before timer 
217 disconnects server 201 from client computer 200 (block 
350), comparison agent 207 performs a reverse function 
calculation on the return value to generate a processor 
number (block 360). If the return value includes the XOR 
generated result described above, comparison agent 207 
uses the stored session identi?er 213 When applying the 
reverse function to generate the intermediate value, and then 
uses the stored secret key 214 When applying the reverse 
function to generate the processor number. In this eXample, 
comparison agent 207 acts as a processor number generator 
for generating a processor number from the return value, 
secret key 214, and session identi?er 213. Comparison agent 
207 then compares that generated processor number With 
processor number 209 (block 370). If they are identical, 
server 201 permits client computer 200 to access object 202 
(block 380). If they are not identical, server 201 disconnects 
from client computer 200 (block 390). 

[0032] FIG. 4 illustrates an embodiment of the present 
invention Where the server is Web server 400, object 401 is 
stored in Web site 402 and the veri?cation agent is doWn 
loaded as a dynamically linked library (“DLL”) ?le 407 
from Web server 400 to broWser 404, Which is loaded onto 
client computer 405. In this particular embodiment, server 
identi?er 406 is associated With Web server 400. 

[0033] Web server 400 includes certi?cate 408 for certi 
fying the identity of the oWner of Web site 402 and the 
oWner’s public key, by signing values re?ecting that identity 
and public key With the private key of a certi?cate author 
ity—such as VerisignTM. In this Way, certi?cate 408 binds 
the Web site oWner’s identity With its public key. Those 
skilled in the art Will recogniZe hoW to obtain or create such 
certi?cates verifying a Web site oWner’s identity and public 
key, associated With a public key/private key pair. Signing 
engine 413 signs either a Cabinet ?le or Jar ?le, depending 
upon Whether a Microsoft® or Netscape® broWser is used 
as broWser 404, using the Web site oWner’s private key. 
Alternatively, signing engine 413 may sign a hash of that 
Cabinet or Jar ?le With that private key. 

[0034] The Cabinet or Jar ?le Will enclose a J avaTM applet, 
Which Will include Java applet class ?le 410, Wrapper ?le 
409 (Which may be a DLL ?le that enables the applet to 
interface With broWser 404), and a DLL ?le 407 that 
selection agent 411 Will select from DLL ?le module 412. 
Wrapper ?le 409 may differ for different broWsers, e.g., 
being designed for RaW Native InterfaceTM for Internet 
ExplorerTM or for Java Native Method InvocationTM for 
Netscape NavigatorTM. FIG. 4 also shoWs processor iden 
ti?er 403, comparison agent 414, transmitter 415, session 
identi?er 416 and timer 417, Which each perform functions 
like those provided by their counterparts shoWn in FIG. 2. 

[0035] Object 401 may include data and/or instructions 
that a user may Want to access over the Internet. For 

eXample, object 401 may include medical records or bank or 
stock brokerage account records. Object 401 may include a 
computer program, such as a program accessed to join a chat 
room or other on-line communication group. Object 401 
could include video, audio or other content to be doWn 
loaded to subscribers or may relate to certain services that 
the Web site oWner provides to its customers. 

[0036] In each of these instances, and in many others that 
Will be readily apparent to those skilled in the art, it may be 
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desirable to restrict access to object 401. When object 401 is 
content, the oWner of Web site 402 may only Want to permit 
access to paying subscribers. When object 401 includes 
certain con?dential records or accounts pertaining to an 
individual, it may be desirable to restrict access to that 
individual. If object 401 is invoked to permit access to a chat 
room, it may be desirable to register participants in 
advance—then revoke privileges for those Who misbehave. 
The system shoWn in FIG. 4 provides a means for identi 
fying the platform or device trying to access object 401, 
enabling Web site 402 to grant access to those having 
permission only. 
[0037] Web server 400 may Want to identify those seeking 
access to object 401 for reasons other than access control. 
For example, When object 401 relates to certain services, the 
service provider may Want the ability to identify particularly 
valuable customers Who should receive special bene?ts— 
e.g., discounts, special offers, premium service, free goods 
and services. The system shoWn in FIG. 4 provides such an 
identi?cation capability in addition to enabling access con 
trol. 

[0038] FIG. 5 is a How diagram that shoWs hoW Web 
server 400 enables authoriZed client computers 405 to access 
con?dential records stored as object 401. When such records 
are stored in Web site 402, Web server 400 registers the client 
computers 405 for Which server 400 Will alloW access. 
Registration requires providing server 400 With information 
embedded in a client computer’s processor. Such informa 
tion may comprise a processor number, Which the client 
computer may send over the Internet to Web server 400, 
using a Secured Socket Layer or other data encryption 
means. Alternatively, the computer oWner may deliver the 
processor number, for entry into Web server 400, by elec 
tronic or regular mail, by phone or other conventional 
communications means (block 500). 

[0039] If object 401 is a patient’s medical record, for 
example, and that patient has a computer or other device that 
can access Web site 402, server 400 may store a processor 
identi?er 403 corresponding to that computer or device 
When storing that medical record. Processor identi?er 403 
may be the computer’s processor number or a value result 
ing from applying a function to the combination of that 
processor number and a value associated With Web server 
400, such as server identi?er 406. To register a client 
computer for permitted access to object 401, such as the 
patient’s computer described above, server 400 can generate 
a hash value calculated from the combination of the com 
puter’s processor number and server identi?er 406. Server 
400 can then store the resulting hash value as processor 
identi?er 403 (block 505). 

[0040] Through broWser 404, client computer 405 can 
request access to the con?dential records or documents 
stored as object 401. BroWser 404 may transmit such a 
request over the Internet to Web server 400 via standard 
netWork protocols using a standard format to address object 
401—such as a Uniform Resource Locator (URL). 

[0041] When client computer 405 requests access to object 
401 (block 510), Web server 400 determines Whether to grant 
the request in the folloWing manner. First, selection agent 
411 randomly selects a DLL ?le 407 from DLL ?le module 
412. DLL ?le 407 includes secret key 418, calculator 419, 
and server identi?er 406. Each DLL ?le 407 included in 
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DLL ?le module 412 preferably has a different secret key 
418. Web server 400 assembles either a Cabinet ?le or Jar 
?le, depending upon the broWser client computer 405 uses 
for broWser 404, that encloses a Java applet, Which includes 
Java applet class ?le 410, Wrapper ?le 409 (for enabling the 
processor veri?cation ?le to interface With broWser 404), 
and DLL ?le 407. Web server 400 then causes signing 
engine 413 to sign that Java applet containing ?le, or a hash 
of that ?le, With the Web site oWner’s private key. Concur 
rently, session identi?er generator 420 randomly selects a 
session identi?er 416 (block 515). Web server 400 stores 
copies of secret key 418 and session identi?er 416 that 
comparison agent 414 Will use When checking Whether a 
return value matches processor identi?er 403. 

[0042] Next, transmitter 415 sends the signed Java applet 
containing ?le (or a signed hash of that ?le along With the 
applet), a copy of certi?cate 408, and session identi?er 416, 
from Web server 400 to broWser 404 (block 520). BroWser 
404 includes Java applet authoriZation agent 421, Which 
noti?es the user of client computer 405 that a Java applet 
seeks access to information embedded in processor 423, 
Which may be processor number 422. After the user estab 
lishes that the Java applet is a trusted applet, e.g., after the 
certi?cate authority’s public key is used to decrypt certi? 
cate 408 to reveal the identity of the Web site oWner, the user 
decides Whether to grant access. If the user refuses to grant 
access to processor number 422, Web server 400 disconnects 
from client computer 405. If the user grants access, then 
processor 423 Will execute DLL ?le 407 (block 525). 

[0043] Because the Java applet containing ?le Was signed 
by the Web site oWner’s private key, that ?le must be 
decrypted prior to execution using the Web site oWner’s 
public key, Which is derived from certi?cate 408. In the 
alternative embodiment, Where a signed hash is transmitted 
to broWser 404 along With the unsigned Java applet con 
taining ?le, the signed hash is decrypted and then compared 
to a hash of that ?le to check the integrity of the ?le. If the 
decrypted hash matches the hash of the ?le, then integrity is 
veri?ed and the applet can be executed. 

[0044] After the user establishes a Java applet as a trusted 
applet, the user can instruct broWser 404 to handle subse 
quent transactions involving the trusted applet by directly 
loading the applet onto client computer 405 Without request 
ing additional authoriZation. 

[0045] Execution of DLL ?le 407 enables access to pro 
cessor number 422, calculation of a hash value from the 
combination of processor number 422, server identi?er 406, 
secret key 418, and session identi?er 416, and delivery of a 
request to client computer 405 to return that hash value to 
Web server 400. 

[0046] DLL ?le 407 may be constructed in a tamper 
resistant manner, such as by using the techniques described 
in copending US. patent application Ser. No. 08/662,679, 
?led Jun. 13, 1996, assigned to this application’s assignee. 
In some embodiments, Web server 400 may require the user 
to enter a user ID and passWord, using techniques Well 
knoWn to those skilled in the art, before transmitting the Java 
applet containing ?le to client computer 405. 

[0047] As an alternative to transmitting from Web server 
400 to client computer 405 a Cabinet or Jar ?le that contains 
Java applet class ?le 410, Wrapper ?le 409, and DLL 
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veri?cation agent ?le 407, client computer 405 may include 
a pre-installed browser plug-in that can perform the func 
tions that the Java applet performs. Such a plug-in can 
retrieve veri?cation ?le 407 (after selection agent 411 selects 
it), cause that ?le to be transmitted from Web server 400 to 
client computer 405, then perform those functions that 
Would otherWise be performed by the Java applet. Such a 
broWser plug-in may be stored on client computer 405 or, 
alternatively, on a separate machine readable medium, e.g., 
a portable disk. 

[0048] After the hash value has been calculated from the 
combination of processor number 422, server identi?er 406, 
secret key 418, and session identi?er 416, broWser 404 sends 
that hash value over the Internet to Web server 400 (block 
530). The hash value preferably is sent using the Secured 
Socket Layer or another means for encrypting that value. If 
Web server 400 receives the hash value Within the time set 
by timer 417 (block 535), then comparison agent 414 
calculates a hash value from the combination of processor 
identi?er 403, secret key 418 and session identi?er 416 
(block 540). If that hash value matches the hash value that 
arrived from client computer 405 (block 545), then the client 
is granted access to object 401 (block 550). If not, then the 
client is denied access (block 555). 

[0049] To provide further con?dence that client computer 
405 matches processor identi?er 403 associated With Web 
site 402, Web server 400 can select a different DLL ?le 407 
each time a client computer requests access to object 401. 
Similarly, Web server 400 can repeat the veri?cation process 
multiple times, each time using a different DLL ?le 407 that 
Will have a different secret key 418, prior to granting access. 
In addition, because the only action required to generate neW 
DLL ?les for veri?cation agents is to generate neW secret 
keys, a neW set of DLL ?les may be generated for DLL ?le 
module 412 relatively quickly—When desired. Rather than 
generate DLL ?les for storage in DLL ?le module 412, to 
ensure that stale DLL ?les Will not be susceptible to tam 
pering DLL ?les can alternatively be dynamically generated 
only in response to access requests. 

[0050] Different Web sites may impose different require 
ments relating to the frequency With Which different veri? 
cation agents must be used When access to an object is 
requested. At one eXtreme, a Web site may require that a 
veri?cation agent be used once only, then discarded. At the 
other eXtreme, a Web site may permit a client computer to 
doWnload a veri?cation agent When ?rst requesting access to 
the Web site, then permit the client computer to use that same 
veri?cation agent for each subsequent access request. Under 
that scenario, in response to each access request, Web server 
400 Will doWnload a neW session identi?er. The client 
computer Will then use the previously retrieved permanent 
veri?cation agent to calculate a return value based on the 
processor number, the secret key associated With the per 
manent veri?cation agent, and the neW session identi?er, 
then return that value to the Web server for comparison to 
processor identi?er 403, as described above. As an alterna 
tive to either single use or permanent use of a veri?cation 
agent, a Web site can assign a time period during Which a 
veri?cation agent remains valid. In some instances, that time 
period may be a day or less, in others perhaps as long as a 
year or more. The time period may be equal to the time 
period timer 417 sets, Which may enable the same veri?ca 
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tion agent to be used until the time set by timer 417 for return 
of the return value to the server expires. 

[0051] Although the embodiments of the present invention 
shoWn in FIGS. 4 and 5 use a Java applet to doWnload the 
DLL ?le that includes the veri?cation agent, other real time 
dynamic softWare capable of doWnloading an executable 
program from a Web server to a client computer, such as 

ActiveXTM, may be used instead. 

[0052] FIG. 6 is a How diagram illustrating an embodi 
ment of the present invention Where a “caller ID” function 
is employed to verify the identity of those seeking to 
participate in a private teleconference. This embodiment 
addresses, for eXample, the current difficulty of identifying 
the origin of a personal computer user Who seeks to join such 
a teleconference through an Internet connection. Such dif 
?culties may arise from the current ISP vendor practice of 
recycling the IP addresses of personal computers that seek 
access to Web site URLs, and because IP addresses can be 
counterfeited. 

[0053] As is apparent from the above description, a poten 
tial solution to this problem is to use a “caller ID” like 
function that uses dynamic call-back softWare to match a 
statistically unique platform ID With a platform ID previ 
ously authoriZed to participate in such a teleconference. 

[0054] As shoWn in FIG. 6, to use such a “caller ID” 
feature in such an Internet teleconferencing application, all 
the platform IDs for the computers or other devices belong 
ing to users Who are authoriZed to call-in to the teleconfer 
ence must be delivered to the Web site, Which Will control 
access to the teleconference (block 600). When a user 
requests access to the teleconference, the Web server initiates 
a “call-back” process for dynamically validating the user’s 
platform ID (block 610). Such a dynamic call-back process 
may comprise doWnloading a Java applet that includes a 
“caller ID” plug in—such as is described above in connec 
tion With the apparatus and How chart shoWn in FIGS. 4 and 
5. Such a process may employ hash and encryption func 
tions, and a timing mechanism, to ensure the integrity of the 
data returned to the Web server that is used to verify a user’s 
platform’s identity. FIG. 6 further depicts the dynamic 
reneWal of the “call-back” process, Which provides even 
greater protection against imposter access (block 620). 

[0055] If the “call-back” process con?rms that the user is 
authoriZed to join the teleconference, access is granted 
(block 630). OtherWise, access is denied (block 640). 

[0056] As those skilled in the art Will readily appreciate, 
this “caller ID” application for the Internet may employ 
many of the features that other forms of telecommunications 
currently provide, such as “call Waiting” and “call priority.” 
In addition to using such features for voice or even video 
conferencing, such features can enable a service provider to 
provide customiZed services for different customers, iden 
ti?ed by their computers’ different platform identi?ers. 

[0057] What makes these types of applications, or usage 
models, possible is the presence of a statistically unique 
platform identi?er. Although the apparatus represented in 
block diagram form in FIGS. 2 and 4 may be used to 
implement such applications, those skilled in the art Will 
recogniZe that many variations of such systems may be used 
instead. Any mechanism that permits access to the platform 
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identi?er, for the purpose of identifying a particular plat 
form, falls Within the spirit and scope of the present inven 
tion. 

[0058] Although the description that accompanies those 
?gures refers to a processor number, or hash value based on 
that number, the present invention may use other means to 
identify the platform. For eXample, the above described 
Internet caller ID usage concept may employ any hardWare 
based platform identi?er that may identify a particular 
platform—Whether it be a smartcard, an embedded certi?ed 
private/public key pair, or some other identi?er embedded in 
a semiconductor device. In addition, although the embodi 
ments described apply a hash value to a platform identi?er, 
other encryption algorithms may be applied instead. 

[0059] The present invention is not limited to the particu 
lar usage models described above. Many others eXist, 
including those relating to: video conferencing, teleconfer 
encing and on-line group activity; customer tracking; on-line 
voting, surveys, or similar activities; or virtual private 
netWorks. 

[0060] For Internet based conferencing, the device con 
trolling the communication connection may grant access 
only to those users Who present a valid machine “?nger 
print” based on the device’s platform identi?er. Where all 
parties to the conference are connected through a server, the 
server can check each caller for the presence of a valid 
platform identi?er before alloWing each participant to join 
the conference. This usage model may be applied to various 
business conferencing activities, including video conferenc 
ing and those involving document eXchange in addition to 
the conventional audio conference. 

[0061] Where the connection is from one device to 
another, the server may play a more limited role. For 
eXample, Where a receiving device controls the connection, 
the server may simply receive the platform identi?er from 
the calling device then forWard it to the receiving device. If 
the platform identi?er for the calling device matches one 
stored on the receiving device, then the receiving device 
may authoriZe the connection. Alternatively, a Web server 
may act as a gate keeper that checks the identity of tWo 
remote users Who seek to eXchange data or information by 
checking their platform identi?ers against those stored on 
the Web server, then permits the exchange to go forWard 
after verifying each user’s identity. 

[0062] A similar usage model can be applied to restrict 
Who can access certain sites—in effect, creating a “gated 
community.” Such a usage model may be particularly attrac 
tive for creating protected sites for children, senior citiZens, 
particular religious or ethnic groups, or teenage girls. Vari 
ous chat rooms, on-line gaming activities, bulletin boards, 
and message postings could bene?t from such a protected 
environment. Requiring those accessing such protected sites 
to provide their platform identi?ers makes it easy to identify 
those engaged in abusive activity. Such abusive users can be 
banned from accessing such Web sites by maintaining a 
record of platform identi?ers that are associated With abu 
sive users, thereby, ensuring a safe and friendly community 
of users. 

[0063] Another valuable application for the platform iden 
ti?er is to permit only certain authoriZed devices to modify 
the contents of a Web site. For eXample, only certain 
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platforms, With earlier registered platform identi?ers, could 
be permitted to alter Web site contents that pertain to on-line 
auction postings, on-line auction bids, and a Wide variety of 
commercial information. 

[0064] Such conferencing and on-line group activity usage 
models may advantageously require tWo factors to validate 
a user, e.g., a user ID/passWord combination (or other form 
of user identi?cation) and the device identi?cation via its 
processor number or other statistically unique identi?er. To 
reduce the likelihood of improper access, by a hacker or 
undesirable caller, both a speci?c platform identi?er and 
user ID/passWord combination could be required to obtain 
access. When tWo factors are required, an unauthoriZed user 

Who obtains only an authoriZed user’s ID/passWord may be 
denied access When trying to establish a connection from a 
different platform. Alternatively, because such a platform 
identi?er enables a server to track usage patterns, the server 
can be programmed to trigger a particular response When the 
user’s ID/passWord combination is used With a platform 
other than the one typically employed. For eXample, the 
server can request additional information about the user 
prior to permitting the user to log-in, or can deny access, or 
can contact security. 

[0065] Those skilled in the art Will readily appreciate the 
advantages such a tWo factor approach provides. Although a 
user ID can be altered or duplicated by a malicious user, 
Which is made fairly easy by the open enrollment culture of 
the Internet, combining such a user ID With a platform 
identi?er provides a Web server or computer user With the 
option of accepting or rejecting log-in requests, When the 
user ID does not match its companion platform identi?er. 

[0066] For the customer tracking usage model, such a 
platform identi?er can be used to track customer buying 
habits, Which may enable on-line retailers to tailor their 
delivery of marketing materials, special offers, etc. . . . to 
particular customers. Similarly, such a platform identi?er 
can enable global tracking of a user’s sur?ng patterns to 
enable a content provider to deliver or offer content that is 
customiZed to the user’s tastes. One advantage a hardWare 
based platform identi?er has over a softWare based tracking 
mechanism, e.g., a cookie, is that it is not stored on a 
device’s disk drive or other “publicly accessible” compo 
nent. This usage model further enables on-line retailers to 
reWard valuable customers With various bene?ts, priZes, 
discounts, frequent buyer points, etc. . . . , or to offer them 

special access privileges, e.g., to an eXclusive buying club. 

[0067] For the usage model addressing limited access, the 
user ID, platform identi?er combination can be particularly 
useful. By requiring both factors, one can better ensure that 
a given user is permitted to vote or ansWer a survey only 
once, or given a single reWard, lottery or raffle ticket. This 
can be easily accomplished by relying on the platform 
identi?er to register receipt or usage. 

[0068] For the virtual private netWork usage model, the 
platform identi?er can be a more reliable indicator of 
identity than a softWare identi?cation mechanism. In addi 
tion, like the user ID eXample described above, in a virtual 
private netWork the platform identi?er can be used With a 
softWare based public/private key pair as a further check on 
the identity of a user claiming to rightfully possess a given 
softWare based public/private key pair. 
[0069] Those skilled in the art Will recogniZe many addi 
tional applications for a platform identi?er that can verify 
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the identity of a user. The foregoing thus serves only as a 
detailed description of particular embodiments of the present 
invention. The invention embraces all alternatives, modi? 
cations and variations that fall Within the letter and spirit of 
the claims, as Well as all equivalents of the claimed subject 
matter. 

What is claimed is: 
1. Asystem for controlling access to an object comprising: 

an accessible object; 

a processor identi?er associated With the object; 

a veri?cation agent for accessing information embedded 
in a processor and calculating from that embedded 
information a value that may be compared With the 
processor identi?er; and 

a comparison agent for comparing the value With the 
processor identi?er to determine Whether the processor 
corresponds to the processor identi?er. 

2. The system of claim 1 further comprising a server that 
includes: 

a session identi?er generator for generating a session 
identi?er; 

a plurality of veri?cation agents, each including a differ 
ent secret key and a calculator for calculating a return 
value that is a function of the embedded information, 
the secret key and a session identi?er; 

a selection agent for selecting a veri?cation agent; and 

a transmitter for transmitting a selected veri?cation agent 
from the server to a client computer that contains the 
processor. 

3. The system of claim 2 Wherein the server is a Web 
server that stores the object in a Web site, and the processor 
identi?er comprises a hash value calculated from the com 
bination of a processor number and a server identi?er. 

4. The system of claim 3 Wherein the calculator is a hash 
engine for calculating a return value comprising a hash value 
calculated from the combination of the embedded informa 
tion, the server identi?er, a secret key and a session identi 
?er. 

5. The system of claim 4 Wherein the comparison agent 
compares the return value to a hash value calculated from 
the combination of the processor identi?er, the secret key 
and the session identi?er. 

6. The system of claim 5 Wherein the Web server further 
includes a timer for disconnecting the Web server from a 
client computer When the veri?cation agent does not return 
to the Web server Within a prescribed amount of time a hash 
value that matches the hash value calculated from the 
combination of the processor identi?er, the secret key and 
the session identi?er. 

7. The system of claim 2 Wherein the server includes a 
processor number generator for generating a processor num 
ber from the return value, the secret key and the session 
identi?er. 

8. A machine readable storage medium having stored 
therein programming instructions Which, When eXecuted by 
a central processing unit, permit access to information 
embedded in a processor and subsequently calculate from 
that embedded information a value that may be compared 
With a processor identi?er stored in a server. 
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9. The machine readable storage medium of claim 8 
Wherein the programming instructions include instructions 
for: 

selecting a veri?cation agent from a plurality of veri?ca 
tion agents; and 

transmitting a selected veri?cation agent from the server 
to a client computer. 

10. The machine readable storage medium of claim 9 
Wherein each veri?cation agent includes programming 
instructions for calculating a hash value. 

11. The machine readable storage medium of claim 10 
Wherein the programming instructions further include 
instructions for comparing a hash value calculated from the 
combination of the embedded information, a server identi 
?er, a secret key, and a session identi?er, to a hash value 
calculated from the combination of the processor identi?er, 
the secret key and the session identi?er. 

12. The machine readable storage medium of claim 11 
Wherein the programming instructions further include 
instructions for disconnecting a server from a client com 
puter When the veri?cation agent does not return to the 
server Within a prescribed amount of time a hash value that 
matches the hash value calculated from the combination of 
the processor identi?er, the secret key and the session 
identi?er. 

13. A system for controlling access to an object compris 
mg: 

means for storing the object; 

means for storing a processor identi?er; 

means for accessing information embedded in a proces 

sor; 

means for calculating from that embedded information a 
value that may be compared With the processor iden 
ti?er; and 

means for comparing the value With the processor iden 
ti?er to determine Whether the processor corresponds to 
the processor identi?er. 

14. The system of claim 13 Wherein: 

the means for storing the object is a Web server that stores 
the object on a Web site; and 

the processor identi?er comprises a hash value calculated 
from the combination of a processor number and a 
server identi?er. 

15. The system of claim 14 Wherein the Web server 
includes: 

means for generating a session identi?er; 

a plurality of veri?cation agents, each containing a dif 
ferent secret key and means for calculating a hash value 
from the combination of the embedded information, the 
server identi?er, the secret key and a session identi?er; 

means for selecting a veri?cation agent; and 

means for transmitting a selected veri?cation agent from 
the Web server to a client computer. 

16. The system of claim 15 Wherein the Web server further 
includes means for disconnecting the Web server from the 
client computer When the selected veri?cation agent does 
not return to the Web server Within a prescribed amount of 
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time a hash value that matches the hash value calculated 
from the combination of the processor identi?er, a secret key 
and a session identi?er. 

17. Amethod for controlling access to an object compris 
ing the steps of: 

storing the object in a computer; 

storing a processor identi?er in the computer; 

accessing information embedded in a processor; 

calculating from that embedded information a value that 
may be compared With the processor identi?er; and 

comparing the value With the processor identi?er to 
determine Whether the processor corresponds to the 
processor identi?er. 

18. The method of claim 17 Wherein: 

the computer is a Web server that stores the object on a 
Web site; and 

the processor identi?er is stored in the Web server and 
comprises a hash value calculated from the combina 
tion of a processor number and a server identi?er. 

19. The method of claim 18 further including the steps of: 

generating a session identi?er; and 

calculating a hash value from the combination of the 
embedded information, the server identi?er, a secret 
key and a session identi?er. 

20. A method for enabling a platform to access via the 
Internet an object stored on a Web server comprising: 

storing a platform identi?er on the Web server; 

receiving a request from a platform for access to the 
object; 

initiating a dynamic call-back process for dynamically 
accessing a hardWare based platform identi?er associ 
ated With the platform; 

comparing the platform identi?er associated With the 
platform to the platform identi?er stored on the Web 
server; and 

granting access to the object if the platform identi?er 
associated With the platform matches the platform 
identi?er stored on the Web server. 

21. A method for connecting a platform to a conference, 
comprising: 

receiving a request to access a conference from a platform 
having a platform identi?er; 

checking the platform identi?er against a set of platform 
identi?ers that are authoriZed to participate in the 
conference; and 

alloWing the platform to join the conference if its platform 
identi?er matches one included in the set of platform 
identi?ers. 

22. The method of claim 21 Wherein the platform iden 
ti?er is a processor number. 

23. The method of claim 21 Wherein the platform iden 
ti?er is a hash of a value comprising a processor number. 
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24. A method for restricting access to a Web site, com 
prising: 

receiving a request to access the Web site from a platform 
having a platform identi?er; 

checking the platform identi?er against a set of platform 
identi?ers that are authoriZed to access the Web site; 
and 

alloWing the platform to access the Web site if its platform 
identi?er matches one included in the set of platform 
identi?ers. 

25. The method of claim 24 Wherein the platform iden 
ti?er is a processor number. 

26. The method of claim 24 Wherein the platform iden 
ti?er is a hash of a value comprising a processor number. 

27. The method of claim 24 further comprising the step of 
preventing access to the Web site if the platform identi?er 
matches a list of those to be denied access to the Web site. 

28. The method of claim 24 Wherein the set of platform 
identi?ers that are authoriZed to access the Web site are 
restricted to those platform identi?ers that correspond to 
platforms authoriZed to modify the Web site’s content. 

29. A method for permitting access to a Web site, com 
prising: 

receiving a request to access the Web site from a user 
having a user identi?cation and a passWord, and using 
a platform having a hardWare based platform identi?er; 

checking the user’s identi?cation and passWord for autho 
riZation to access the Web site; 

checking the platform identi?er; and 

alloWing the user to access the Web site. 

30. The method of claim 29 Wherein the platform iden 
ti?er is a processor number. 

31. The method of claim 29 Wherein the platform iden 
ti?er is a hash of a value comprising a processor number. 

32. A method for tracking a platform’s Web sur?ng 
activity, comprising: 

recording a platform’s hardWare based platform identi?er 
When the platform accesses a Web site. 

33. A method of claim 32 Wherein the platform identi?er 
is a processor number. 

34. The method of claim 32 Wherein the platform iden 
ti?er is a hash of a value comprising a processor number. 

35. The method of claim 32 Wherein the Web site is a 
commercial Web site. 

36. The method of claim 32 Wherein the Web site is an 
on-line voting Web site. 

37. The method of claim 32 Wherein the Web site is a Web 
site for an on-line survey. 

38. A method for permitting access to a server through a 
virtual private netWork, comprising: 

receiving a request to access the server from a remote user 
having a certi?cate for verifying the user’s identity and 
public key, and using a platform having a hardWare 
based platform identi?er; 

decrypting the certi?cate using a certi?cate authority’s 
public key; 
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checking the platform identi?er; and 41. The system of claim 6 Wherein the same veri?cation 
allowing the user to access the Serven agent is used to access information embedded in a processor 

39_ Amethod of Claim 38 wherein the platform identi?er until the timer disconnects the Web server from the client 
is a processor number. Computer. 

40. The method of claim 38 Wherein the platform iden 
ti?er is a hash of a value comprising a processor number. 


