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(57) ABSTRACT 

The certi?cation of electronic documents for subsequent 
veri?cation and authentication is disclosed. Pursuant to a 
request to certify a document, a digital signature is extracted 
from the document. The digital signature corresponds to the 
content of the document and is unique to the document. 
Thus, signatures extracted from documents that are even 
slightly different from the certi?ed document, or from a 
document that has been changed, Will be different. A certi 
?cation provider maintains the digital certi?cation signature, 
an identi?cation code such as a serial number, and other 
information such as the time and date of certi?cation. The 
serial number is returned to the certi?cation requester. When 
veri?cation is sought, the serial number and the document 
alleged to have been certi?ed are given to the certi?cation 
provider. The serial number is used to index the previously 
extracted digital certi?cation signature. The same extraction 
process is used to extract a signature from the document 
alleged to have been certi?ed. Then the digital signatures are 
compared. A match indicates that the alleged document and 
the previously certi?ed one are the same, and a mismatch 
indicates the opposite. The certi?cation can be used to 
provide an electronic timestamp for a document, thus pro 
viding proof of possession of the document at the time of 
certi?cation. It can also be used in conjunction With an 
electronic mail transmission to a third party recipient, thus 
providing certi?ed electronic mail. 
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APPARATUS AND METHOD FOR ELECTRONIC 
DOCUMENT CERTIFICATION AND 

VERIFICATION 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to certify 
ing electronic documents and more particularly to time 
stamping and verifying time-stamps for documents trans 
mitted using netWork resources. 

[0003] 2. Description of the Related Art 

[0004] Various Ways for certifying documents have been 
used throughout the ages. For example, a Notary public is a 
person empoWered to Witness and certify documents and to 
take oaths and affidavits. Typically, notariZation relies upon 
the presence of parties and sometimes documents (in paper 
form) during certi?cation, and the notary relies upon per 
sonal observation. Another type of certi?cation is mail 
delivery certi?cation. Typically, the recipient of a piece of 
mail signs and dates a document indicating that they have 
received it (or at least that they have received something 
from someone on a particular day). 

[0005] Traditional document certi?cation remains inad 
equate. For one, there remains a need for document certi? 
cation Without the need of a notary. One reason for this is 
that notariZation can be very inconvenient—a notary public 
is not alWays on hand, and may not be available at all When 
needed. This is one reason that many important and time 
sensitive documents do not get notariZed. For example, 
parties With documents pertaining to the conception of a 
patentable invention, a story line for a movie that Was 
discussed With ?lm companies, or an employment harass 
ment complaint, could all bene?t from a simple Way of 
certifying and authenticating their documents, and, more 
particularly, a Way of certifying that a particular document 
Was in their possession or Was transmitted by them at a given 
date and time. 

[0006] In addition to the availability and convenience 
problem, the traditional methods of document certi?cation 
can often provide inadequate results. One instance of this is 
the difficulty in determining Whether an item that Was 
ostensibly “certi?ed” is the item that a party later asserts it 
to be. For example, a party may send a message using 
certi?ed postal mail, and may receive a signed card indicat 
ing that the recipient had received something. HoWever, the 
postal certi?cation card may only prove that the recipient got 
something, and does not prove message content. Addition 
ally, a page of a document may be notariZed (such as a 
signature page), but an opposing party may later allege that 
other pages in the document Were not present at the time of 
notariZation, or that other pages in the document had been 
changed. 
[0007] Thus, there remains a need for better and more 
convenient document certi?cation, for certi?cation and cor 
responding veri?cation With time-stamp information, and 
for transmitting messages With convenient, content proving 
certi?cation. 

SUMMARY OF THE INVENTION 

[0008] In accordance With the present invention, elec 
tronic document certi?cation, veri?cation of such certi?ca 
tion, and certi?cation in the transmission of electronic mail 
are provided. 
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[0009] According to one aspect of the present invention, a 
party With an electronic document can make a request for 
electronic document certi?cation. The certi?cation can, for 
example, be provided by an Internet server. The certi?cation 
provider receives the party’s request for certi?cation, along 
With the electronic document to be certi?ed. To perform 
certi?cation, a unique digital signature is extracted from the 
electronic document. The extracted signature provides a 
document “?ngerprint” that serves to identify the document 
and to distinguish the document from other documents, even 
ones that appear to be similar to one another. The certi?ca 
tion provider also stores and maintains certi?cation infor 
mation including the unique digital signature for the docu 
ment in association With an identi?cation code. The 
certi?cation information can also include additional infor 
mation, such as an indication of the exact time and date of 
certi?cation. The identi?cation code (and optionally a copy 
of the certi?ed document) can be provided to the party 
making the request for certi?cation, or to any relevant party. 

[0010] According to another aspect of the present inven 
tion, a document can be veri?ed to determine Whether it Was 
previously certi?ed and to determine Whether the contents of 
the document are the same as that Which Was certi?ed. This 
can provide not only an indication that a document Was 
certi?ed, including the date and time that the certi?cation 
took place, but can also provide proof that the contents of the 
document in question correspond exactly to the certi?ed 
material. This veri?cation aspect can be undertaken by 
receiving a veri?cation request that includes a document to 
be veri?ed (one alleged to have been previously certi?ed) 
along With an identi?cation code. The certi?cation provider 
can then locate, from its maintained certi?cation informa 
tion, the previously produced digital signature (if any) that 
corresponds to the offered identi?cation code. Then, the 
certi?cation provider can process the document to be veri 
?ed to extract a digital veri?cation signature (typically using 
the same protocol used in the certi?cation process), and 
compare the veri?cation signature to the previously pro 
duced digital signature to determine Whether they match. If 
they match, then the document is certi?ed, and a message 
can be transmitted to the veri?cation requester indicating 
that the document is authentic and that it Was certi?ed at the 
relevant date and time. 

[0011] According to another aspect of the present inven 
tion, the certi?cation provider is a system that can receive 
and transmit electronic mail, and also can perform opera 
tions on received mail. This alloWs convenient communica 
tion betWeen the certi?cation requester and the certi?cation 
provider. Furthermore, the certi?cation provider provides 
certi?cation of electronic mail messages transmitted by a 
sender to a recipient. The request for the transmission of 
certi?ed electronic mail (from a certi?ed electronic mail 
sender to a recipient), including the document to be certi?ed, 
is received by the certi?cation provider. The provider deter 
mines the recipient of the message, and also locates the 
document to be certi?ed, extracts the digital signature, 
produces an identi?cation code, and associates the identi? 
cation code and the digital signature. The message is trans 
mitted to the recipient, possibly including a note indicating 
that the message is being transmitted using certi?ed elec 
tronic mail from the sender. Electronic mail can also be used 
to transmit the identi?cation code and any other desired 
information corresponding to the certi?cation requester 
(sender). Optionally, the certi?cation provider can positively 
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verify that the electronic mail Was transmitted to the recipi 
ent, or Wait a predetermined amount of time for a notice of 
non-delivery, prior to transmitting a con?rmation to the 
certi?cation requester. Veri?cation Would also be available 
using electronic mail communication. The certi?ed docu 
ment (such as the message itself) and the corresponding 
identi?cation code are received by the certi?cation provider 
using electronic mail. The maintained certi?cation informa 
tion is used to obtain the digital certi?cation signature (from 
prior certi?cation) associated With the identi?cation code. 
Then a digital signature is extracted from the document 
alleged to have been previously certi?ed (the veri?cation 
signature), and the veri?cation signature is compared to the 
certi?cation signature to determine Whether they match. 
Matching signatures indicates positive veri?cation of prior 
certi?cation. Results can be sent by electronic mail to the 
veri?cation requester. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] These and other more detailed and speci?c features 
of the present invention are more fully disclosed in the 
folloWing speci?cation, reference being had to the accom 
panying draWings, in Which: 

[0013] FIG. 1 is a schematic illustrating exemplary inter 
connections betWeen a client and a Wide area netWork server 

in accordance With the present invention. 

[0014] FIG. 2A is a block diagram illustrating an embodi 
ment of a certi?cation provider in accordance With the 
present invention. 

[0015] FIG. 2B is a block diagram illustrating an embodi 
ment of a memory including a certi?cation application in 
accordance With the present invention. 

[0016] FIG. 3 is a How chart illustrating an embodiment 
of electronic document certi?cation in accordance With the 
present invention. 

[0017] FIG. 4 is a How chart illustrating an embodiment 
of electronic document certi?cation veri?cation in accor 
dance With the present invention. 

[0018] FIG. 5 is a How chart illustrating an embodiment 
of certi?ed electronic mail transmission in accordance With 
the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0019] Referring noW to the schematic diagram of FIG. 1, 
the electronic document certi?cation application and method 
of certi?cation of the present invention preferably operate on 
a system Wherein a client-server relationship can be estab 
lished betWeen a certi?cation provider 200 (the server) and 
any one of a plurality of clients 100. The certi?cation 
provider 200 is a server that includes the apparatus and uses 
the method of electronic document certi?cation and veri? 
cation in accordance With the present invention. In the 
system illustrated in FIG. 1, the certi?cation provider 200 
resides on a Wide area netWork such as the netWork 
typically referred to as the Internet or World Wide Web. 
Various exemplary interconnections are shoWn betWeen 
clients 100 and the certi?cation provider 200. 

[0020] One Way that the client-server relationship is estab 
lished is shoWn in connection With client 100a. That client 
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100a is coupled to the WAN via a line 10 such as a telephone 
line. In this example, particularly Where the WAN is the 
Internet, access can be provided by an Internet access 
provider or an Internet service provider and the client 100a 
includes a modem coupled to a telephone line to link to the 
service or access provider. Another Way that the client-server 
relationship is established is shoWn in connection With client 
100b. That client 100b is part of a local area netWork (LAN) 
and communication betWeen the client 100b and the certi 
?cation provider 200 can be facilitated by a connection 20 
established through a LAN server 150. Although access can 
also be through an access or service provider, the connection 
20 can be by other conventional means such as a leased line. 

[0021] Although the preferred embodiment of the present 
invention contemplates that the certi?cation provider 200 is 
an Internet server, the ordinarily skilled artisan Will recog 
niZe the various alternatives for establishing a client-server 
connection betWeen the certi?cation provider 200 and a 
client 100, such as interconnection Within a local area 
netWork of computers or over any internetWork connection 
of computers. Additionally, although the electronic docu 
ment certi?cation application is shoWn to reside at a server, 
it is understood that any computer can be used, and that 
access to the application can be provided in Ways other than 
through the preferred client-server arrangement. For 
example, a document on a ?oppy disk can be certi?ed by 
inserting the ?oppy disk into the relevant port of a personal 
computer including the electronic document certi?cation 
application, Which could return relevant certi?cation infor 
mation to the ?oppy disk. In such an instance, the certi? 
cation provider can reside at the personal computer, and the 
client server relationship is not required. The artisan Will 
recogniZe the various alternatives for providing certi?cation 
according to the principles of the present invention. 

[0022] Preferably, the certi?cation provider 200 uses a 
UNIX operating system, although any conventional operat 
ing system such as WindoWs NT could be used. The certi 
?cation provider 200 also implements conventional internet 
communication protocols such as the transmission control 
protocol/internet protocol (TCP/IP) suite. Additionally, 
although a preferred embodiment uses the conventional 
simple mail transfer protocol (SMTP), the certi?cation pro 
vider 200, in conjunction With the use of the electronic 
document certi?cation application, can implement other 
communication protocols such as the ?le transfer protocol 
(FTP) and/or the Hypertext Transfer Protocol (HTTP) for 
the transfer of ?les or other information betWeen the client 
100 and the provider 200. Additionally, although functions 
for certi?cation and veri?cation can be provided at the 
certi?cation provider 200, functions can also be undertaken 
by providing executable code to the client 100 (such as by 
implementing Java applets or ActiveX objects that are 
transmitted from server to client). 

[0023] Although a more detailed embodiment of elec 
tronic document certi?cation and veri?cation is described 
With reference to the block diagram of FIG. 2B and How 
charts of FIGS. 3-5 beloW, the interaction betWeen the client 
100 and certi?cation provider (server) 200 are basically as 
folloWs. After communication betWeen the certi?cation pro 
vider 200 and a client 100 are established according to 
netWork protocols, the certi?cation provider 200 operates to 
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receive a request, from a user at the client 100 side, to certify 
an electronic document. The document Will typically be 
included in the request. 

[0024] After receipt of an appropriate certi?cation request 
(registration can be checked, if applicable), the certi?cation 
provider 200 processes the document to extract a unique 
digital signature from it. In one embodiment, a checksum is 
extracted from the document. The checksum is provided to 
provide adequate assurance that different documents, no 
matter hoW slightly different, Will not generate the same 
checksum. Preferably, the checksum is 2 to 64 bytes or more 
depending on the typical document. 

[0025] The certi?cation provider 200 also maintains cer 
ti?cation information. For example, the digital signature is 
stored or maintained, and an identi?cation code is associated 
to the digital signature. Preferably, the date and time of 
certi?cation are also included in the certi?cation informa 
tion. In the basic mode of certi?cation, the identi?cation 
code is transmitted to the party making the request for 
certi?cation. 

[0026] Provision of the identi?cation code to the certi? 
cation requester alloWs subsequent veri?cation as folloWs. 
Assume that a client 100 user later Wants to verify that a 
document in question Was previously certi?ed. The client 
100 Would request veri?cation and provide, again using 
netWork signal transmission protocols, the identi?cation 
code and the document in question to the certi?cation 
provider 200. The certi?cation provider 200 receives the 
request for veri?cation, and ?rst determines the identi?ca 
tion code. The certi?cation provider 200 then determines 
Whether the identi?cation code exists in its maintained 
certi?cation information, and, if so, locates the digital sig 
nature that is associated With the code. Then, preferably 
using the same process used for certi?cation, the certi?ca 
tion provider 200 extracts a digital signature from the 
document to be veri?ed. If the neWly extracted digital 
signature matches the digital signature from certi?cation, a 
positive veri?cation that the document is the one that had 
been certi?ed is established. The positive veri?cation result 
is transmitted to the veri?cation requester. 

[0027] Referring noW to the block diagram of FIG. 2A, an 
embodiment of a WAN certi?cation provider 200 including 
an electronic document certi?cation application is illus 
trated. The certi?cation provider 200 comprises a central 
processing unit (CPU) 212, memory 214, data storage 
device 216, I/O ports 218, a netWork link 220, and a clock 
222. The CPU 212 is a conventional processor such as a 
Pentium Pro as provided by Intel Corporation, Santa Clara, 
Calif., the data storage device 216 is a conventional storage 
device such as a hard disk, the I/O ports 218 provide 
conventional local data input and output. Abus 210 couples 
the CPU 212, memory 214, data storage device 216, I/O 218 
and netWork line 220 in conventional fashion. The netWork 
link 220 is a conventional netWork interface to a netWork 
transmission line 230, and provides data to and from the 
server 230. 

[0028] Preferably, the memory 214 includes a UNIX oper 
ating system, and is con?gured to transmit and receive 
information using the Simple. Mail Transfer Protocol 
(SMTP). It is understood that other operating systems and 
other communication protocols, such as FTP and HTTP, can 
also be provided. The memory 214 is also con?gured to 
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include the electronic document certi?cation application. 
The CPU 212, at the direction of instructions provided in 
memory 214 so con?gured, and in conjunction With the 
various server modules 214, 216, 218, 220, and 222 operates 
to receive requests for electronic document certi?cation; 
determine Whether requests are properly registered; extract 
digital signatures from electronic documents; maintain cer 
ti?cation information including extracted signatures and 
identi?cation codes corresponding to them; and transmit 
certi?cation information, such as identi?cation codes, to 
parties pursuant to a certi?cation requester. Similarly, veri 
?cation of prior alleged certi?cation is provided by receiving 
identi?cation codes, extracting veri?cation signatures from 
tested documents, and comparing digital signatures from 
certi?cation to the veri?cation signatures to determine 
Whether they match. 

[0029] Referring noW to the block diagram of FIG. 2B, an 
embodiment of the document certi?cation application 250 in 
accordance With the present invention comprises a registra 
tion module 252, a signature generation module 254, a 
certi?cation data module 256, a certi?cation module 258 and 
a veri?cation module. The various modules 252, 254, 256, 
258, 260 are in communication With each other and With the 
certi?cation provider 200 modules described in connection 
With FIG. 2A. Preferably, the electronic document certi? 
cation application 250 is provided as softWare, although it 
can be provided as hardWare, ?rmWare, or combinations 
thereof. 

[0030] The operation of the various modules and the 
method of certi?cation is noW described With reference to 
FIG. 2B along With the How chart of FIG. 3, Which 
illustrates an embodiment of electronic document certi?ca 
tion according to the present invention. 

[0031] A party may request certi?cation (a “certi?cation 
requester”) using their computer (such as client 100) or other 
electronic device that can then transmit the document over 
the Internet or other communication medium. Certi?cation 
can be requested for electronic documents that include, 
among other things, text, graphics, sound, music, sketches, 
and video clips. The document may also be encrypted, if the 
certi?cation requester Wishes to keep its contents protected. 

[0032] Preferably, certi?cation requests are made using 
electronic mail. In this embodiment, the request is an 
electronic mail directed to an address corresponding to the 
certi?cation procedure. For the purposes of this description, 
this address can be referred to as “certify@timestamp.com”, 
and the electronic mail message includes the document to be 
certi?ed. As described previously, the certi?cation provider 
200 is con?gured to receive messages using SMTP. In step 
302, the electronic document certi?cation application deter 
mines Whether the request is addressed to “certify” and, if 
so, the message is provided to the certi?cation module 258. 
If the message is not addressed to “certify”, it is determined 
(step 304) Whether the message is addressed to “verify” or 
other addresses included in the certi?cation service, and the 
message is appropriately forWarded. Conventional protocols 
are used to appropriately route requests. 

[0033] A registration determination (step 306) can be 
made before proceeding With document certi?cation. The 
certi?cation module 258 checks the requester’s identity and 
compares it to information provided in the registration 
module 252 to determine Whether the requester is registered. 
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The requester identity is obtained from their email address, 
and is compared to a database of valid registered addresses 
provided, for example, in the registration module 252. In 
some circumstances the sender Will not be registered, yet the 
domain or site that the sender’s document is originating 
from may be a registered domain or site and that Would 
suffice for billing and identi?cation purposes. Again, the task 
of sender veri?cation involves a standard database lookup 
procedure. If the requester is not registered, then they can be 
sent (step 316) an email With information on hoW they can 
properly register. 

[0034] To register, a person can use a variety of means, 
such as providing a notariZed document that is delivered by 
mail (not electronic) that con?rms the individual’s identity. 
An email address is also requested so that acknowledgments 
and con?rmations can be sent to that email address. That 
Way if mail is being sent from another source but it is 
spoofed to make it seem it Was coming from a registered 
user, that registered user Will get acknoWledgments, Which 
Will signal non-requested certi?cation and thus the fraudu 
lent usage. There can also be an option to verify identities by 
requiring encrypted passWords in the electronic email mes 
sages. Additionally, encryption algorithms (e.g., PGP or 
RSA) can be used to provide registration information that 
can be correlated With the certi?cation requester. Encryption 
algorithms can also be used to ensure that a document is not 
modi?ed en-route to the certi?cation provider 200 from the 
requester. 

[0035] It is understood that registration is optional, but if 
registration is used, once registration is con?rmed, the 
document to be certi?ed can be located (step 308) for 
processing by the certi?cation module 258. In this embodi 
ment, the contents of an electronic mail message are treated 
as the document to be certi?ed. Any portions of the message 
that Will not be certi?ed, if any, can be removed. Thus, the 
certi?cation module 258 strips the local mail headers from 
the message, leaving only the original headers and the 
contents of the message, as Well as the source and destina 
tion. The date of message transmittal (such as is provided by 
an electronic mail sender’s electronic mail program) can be 
ignored, as it is not typically reliable and since the certi? 
cation provider 200 can implement more accurate time and 
date information. 

[0036] Again, in this embodiment, the contents of the 
message are treated as the document to be certi?ed. Thus, 
the contents of the message are provided to the signature 
generation module 254 as the document. The signature 
generation module 254 extracts a signature (step 310) from 
the document that is unique to the document. Preferably, the 
signature is a distillation of the contents of the document. 
This alloWs compact storage. HoWever, the signature should 
be extensive enough to distinguish even those documents 
that are very similar, thus acting as a digital ?ngerprint for 
the document. 

[0037] Preferably, a checksum of the document is taken to 
produce the document signature, such as the conventional 
message digest 5 checksum (MDS) and accompanying algo 
rithm. In the MDS checksum, any message or document 
having arbitrary length can be input, and a 128-bit digital 
signature that operates as a digital ?ngerprint for the docu 
ment is produced as output. Preferably, the checksum is 
collision proof, meaning that it is not feasible to produce the 
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same checksum from tWo documents or messages. The 
checksum can also be made tamper proof if desired. Tamper 
proof checksums typically use keys and encryption, and 
prevent attackers from modifying the message stream. Since 
the checksum Will typically be stored and maintained by the 
certi?cation provider, and not transmitted back to the 
requester, provision of a tamper proof check sum is not 
absolutely necessary. HoWever, Where a tamper proof check 
sum algorithm is desired, MDS With DES encryption can be 
used (MDS-DES). 

[0038] Again, conventional programming techniques can 
be used to implement any conventional checksum, but the 
MDS can implement the folloWing steps. The document 
(such as the electronic mail message) comprises a number of 
bits “b”. First, the document is padded so that its length in 
bits is 64 bits less than a multiple of 512 bits long. Padding 
requirements are predetermined to provide consistent appli 
cation of the checksum algorithm. Then, a 64-bit represen 
tation “n” of the number of bits “b” in the original document 
(typically the exponent in a base 2 representation of the 
number of bits) is appended to the padded result. Since “n” 
has 64 bits, the padded, appended document is a multiple of 
512 (and thus 16 and 32). Then, the padded, appended 
document is processed using a four-Word buffer (A,B,C,D) 
to compute the message digest. Each of buffers A, B, C, and 
D is 32 bits. The MDS algorithm provides initial values and 
predetermined rules for updating the buffers. These initial 
values and predetermined rules are part of the MDS standard 
and are conventional. Using the same initial values and 
predetermined rules produces the same results for a docu 
ment Whenever it is processed. Each 16 bit block of the 
padded, appended document is processed according to the 
rules to produce the message digest (4x32=128 bits), Which 
is the checksum. 

[0039] Other checksums can also be used. For example, a 
simple routine that adds the values of each octet of data in 
the document, similar to the Way ethernet packets are 
check-summed, could be used by the signature generation 
module 254, but the MDS is preferred because it is more 
collision proof. 

[0040] The signature generation module 254 is preferably 
a plug-in feature. This alloWs different schemes (such as 
different checksum schemes) to be used according to the 
expected type of document to be certi?ed. The MDS signa 
ture Will typically be 128 bit s, but the length can vary 
depending on the signature generation module 254 used. It 
is understood that in alternative embodiments the digital 
signature does not have to be a checksum. Any algorithm 
that produces a unique digital signature corresponding to the 
content of the processed document (preferably the entire 
contents, Whereby a minor change to any document portion 
Will change the signature). The signature generation module 
254 is preferably arranged, using conventional techniques, 
to prevent hackers or others from determining the actual 
signature generation process (such as the actual checksum 
method being used, or at least the keys used in conjunction 
With a tamper proof arrangement) so that the integrity of the 
system is maintained. 

[0041] The folloWing example further illustrates the 
operation of the signature generation module 254. The 
longer the number of bytes that the document is compiled 
into, the less likely that tWo documents, hoWever similar, 
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Will match. In fact, With many checksum methods, not only 
Would tWo documents With only a one character difference 
not match, neither Would tWo documents With the same 
eXact characters, in different order. 

[0042] For example: 

[0043] Documents containing: “Hello World.” and 
“Hello World!” Will not match. 

[0044] Documents containing: “Hello World!” and 
“World Hello!” Will not match. 

[0045] The certi?cation module 258 is in communication 
With the signature generation module 254 and thus obtains 
the eXtracted signature for storage as certi?cation informa 
tion (step 312) in the certi?cation data module 256, Which 
preferably implements a conventional database. In addition 
to the digital certi?cation signature, the certi?cation infor 
mation, initially stored in the module 256, includes an 
identi?cation code (such as a serial number). The identi? 
cation code is used to indeX document certi?cation. The 
identi?cation code can be sent to the certi?cation requester 
upon completion of certi?cation. 

[0046] In this embodiment, a typical database entry in the 
certi?cation data module 256 (the certi?cation information) 
Will include: 

[0047] The digital certi?cation signature for the cer 
ti?ed document (e.g., the 128 bit MDS check sum of 
the transmitted message); 

[0048] The time and date of certi?cation (any 
resource can be used, but preferably, the system uses 
an accurate clock 222 that can be synchroniZed With 
an atomic clock With conventional softWare); 

[0049] The sender of the message; 

[0050] The recipient of the message (particularly for 
certi?ed electronic mail); and 

[0051] The identi?cation code (preferably a serial 
number unique to each entry in the database). 

[0052] By inclusion of the eXact date and time along With 
the digital certi?cation signature, the certi?cation provides 
and thus can be referred to as a “timestamp”, since subse 
quent authentication and veri?cation of not only the docu 
ment, but of When it Was knoWn or possessed by a party, can 
be provided. Additionally, particularly Where the document 
is an electronic mail message, maintaining a record of the 
recipient alloWs for certi?ed electronic mail. Since the 
digital certi?cation signature is also maintained, a party 
could later verify that the recipient Was sent (and, in some 
instances, received) the message along With proof of the 
content of the message. 

[0053] Again, the certi?cation data module 256 can pro 
vide a standard database ?le With entries. Preferably, the 
database is named according to the date, so each day a neW 
database is used for this purpose. This keeps the siZe of the 
database ?les small and easy to handle After a database is 
used, it can be stored local to the certi?cation provider 200 
(such as in a local hard disk or other data storage device 216) 
or remotely. Additionally, the certi?cation module 258 can 
use the local data storage device 216 or any storage during 
the certi?cation process (ie the database does not have to 
completely reside in memory). The database could be just 
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one ?le With many entries, and it could be shared by many 
machines, if multiple servers 200 are certifying documents 
(sharing the load). 
[0054] The certi?cation module then prepares (step 314) a 
message that can be transmitted (step 316) to the certi?ca 
tion requester. In this embodiment, the identi?cation code 
(e.g., the serial number) can be placed in a neW electronic 
mail message (Which can be referred to as the timestamp 
certi?cate) addressed to a relevant party such as the certi 
?cation requester. The eXact time of certi?cation is also 
noted for the sender’s use. The original contents of the 
document Will be appended to the neW message, With a 
Warning to the user to keep the neW message for future use, 
and not to make any modi?cation. 

[0055] For example, if the original message includes: 

[0056] Date: Jul. 3, 1996 

[0057] Subject: Predictions 

[0058] From: GrandaZul@aol.com 

[0059] To: certify@timestamp.com 

[0060] I predict the folloWing Will occur before the 
year 2000: 

[0061] The Mets Will Win the World Series. Dan 
Marino Will Win a Super BoWl. Al Gore Will run for 
president. 

[0062] Then the returned message, or timestamp certi? 
cate, can look something like this: 

[0063] From: admin@timestamp.com 

[0064] To: GrandaZul@aol.com 

[0065] Subject: Timestamp Certi?cate 

[0066] SAVE THIS MESSAGE. This is your times 
tamp certi?cate. Do NOT modify! Your document 
has been timestamped at 11:06:45(GMT) on Jul. 3, 
1996. Timestamp Serial Number: 961023-0-02012 
Message Was sent by: GrandaZul@aol.com Message 
Was sent to: certify@timestamp.com. 

[0067] The contents of the message are enclosed. DO 
NOT MODIFY THE CONTENTS OF THIS MES 
SAGE. 

[0068] Save this complete document for future use. 
TIMESTAMP.COM does not store a copy of your 
message, nor can We reconstruct or recreate it for 

you, if you lose it, or modify it. 

[0069] In order to verify the timestamp in this mes 
sage, please send this message, in its entirety to 
verify@timestamp.com, and you Will be sent back 
the results of veri?cation. The smallest change to this 
document Will void the timestamp serial number. 

[0071] Date: Jul. 3, 1996 

[0072] Subject: Predictions 

[0073] From: GrandaZul@aol.com 

[0074] To: certify@timestamp.com 
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[0075] I predict the following Will occur before the 
year 2000: 

[0076] The Mets Will Win the World Series. Dan 
Marino Will Win a Super Bowl. Al Gore Will run for 
president. *=*=*=*=*=*timestamp.com DOCU 

[0077] In this embodiment, the text betWeen the document 
start and stop correspond exactly the text of the document. 
Although the results of signature extraction are content 
driven, the electronic document certi?cation application 250 
extracts a signature independent from the content of the 
certi?ed document. Thus, an encrypted document can and 
Would be certi?ed the same Way that an un-encrypted one 
Would. When the document is provided back to the certi? 
cation requester such as in this embodiment, the document 
format is preserved, and no additions are made. 

[0078] Once the timestamp certi?cate is compiled, it is 
transmitted (step 316) to the relevant party, such as the party 
requesting certi?cation. In this embodiment, it is provided in 
the form of an electronic mail message. If the message is 
found to be undeliverable, another attempt to transmit the 
message can be made, and, if that fails, then the mail can be 
sent to a technician Who can contact the party by other 
means. 

[0079] The above example construes an entire message 
that is transmitted by electronic mail as the “document.” 
Thus, the digital signature (maintained at the certi?cation 
provider 200) is extracted from the entire message (less 
some header stripping). Additionally, it includes the entire 
message in the timestamp certi?cate. This can be advanta 
geous because it alloWs a concise record of the certi?ed 
document, and the identi?cation code (here the serial num 
ber) is less likely to get lost. With this embodiment, if a 
standard electronic mail message With an identical text in the 
body of the message Were sent for certi?cation at tWo 
different times, and the time Was included in the message, 
different signatures Would be generated for each of the tWo 
certi?cation requests. 

[0080] In alternative embodiments, the “document” to be 
certi?ed is not the entire message. Conventional techniques 
can be used to segregate, for example, a message “attach 
ment” from an electronic mail message (such as conven 
tional protocols used by electronic mail packages using 
vendor provided commands), and the attachment can be the 
“document” from Which a signature is extracted for certi? 
cation. In that case, the identical attachments Would produce 
identical digital signature extractions. 

[0081] An additional alternative is that the certi?ed docu 
ment does not have to be included in the message transmit 
ted back to the requester. The identi?cation code could 
merely be provided. This Would put more of a record 
keeping burden on the certi?cation requester, because they 
Would have to remember Which document the identi?cation 
code belonged to, and, later, a positive veri?cation Will only 
be returned for a document exactly like the certi?ed docu 
ment. 

[0082] The certi?cation module 258 also includes routines 
for the provision of certi?ed electronic mail. Although the 
interaction described above is betWeen the requester and the 
certi?cation provider 200, for certi?ed electronic mail the 
original message Would also be forWarded to a recipient. 
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[0083] Referring noW to the How chart of FIG. 5 along 
With FIG. 2B, in a ?rst step 505, a request for certi?ed 
electronic mail transmission from a sender (the certi?cation 
requester) to a recipient is received by the certi?cation 
provider 200. In this instance, the message to be sent by 
certi?ed electronic mail is received by the certi?cation 
provider 200, possibly to an alternative address (i.e., other 
than the “certify” address). Alternatively, the message could 
be sent to the “certify” address, but Would include informa 
tion about the recipient Within the body of the message 
addressed to certify. Either alternative alloWs the certi?ca 
tion module 258 to obtain the message recipient informa 
tion. Preferably, the message Would include, in the text 
portion, a recogniZable string indicating the recipient. For 
example, the message could include the note “CERTIFIED 
ELECTRONIC MAIL, RECIPIENT=name@servicecom.” 
The message is received and scanned by the certi?cation 
module 258 using conventional text parsing techniques to 
determine Whether the message is a piece of certi?ed elec 
tronic mail, and then to locate and isolate the recipient 
information. Preferably, the module 258 includes routines 
for providing a lexical stream scan for the capitaliZed 
portion of the above note (CERTIFIED ELECTRONIC 
MAIL, RECIPIENT=). Once the capitaliZed portion of the 
note is recogniZed Within the message, the module 258 can 
use conventional routines to locate the recipient information 
(typically folloWing the identifying note). The application 
250 then certi?es (in step 515) the document portion of the 
message (e.g., the message itself could be the document, or 
an attachment could be the document) as described for 
certi?cation above (i.e., certi?cation module 258 locates and 
obtains document; signature generation module 254 extracts 
digital certi?cation signature; certi?cation data module 256 
stores certi?cation information including time and date, 
digital certi?cation signature, and serial number). TWo elec 
tronic mail messages are then sent (steps 520, 525), one to 
the recipient of the electronic mail message, and one to the 
sender. The recipient receives the message With a Warning 
indicating that the message had been sent by certi?ed 
electronic mail. The sender Would receive a message similar 
to the described timestamp certi?cate. That message could 
indicate that the mail certi?cation process Was successful, 
that the transmission Was delivered to recipient (e.g., 
name@service.com), and could include a copy of the origi 
nal message and an associated serial number for subsequent 
veri?cation procedures. 

[0084] Measures can also be taken to ensure that the 
message Was transmitted to (and possibly received by) the 
recipient prior to sending a con?rmation to the certi?cation 
requester (the electronic mail sender). This could be an 
active indication such as a “return receipt” triggered by 
receipt of the electronic mail by the recipient. Active indi 
cation could also be performed by requiring the recipient to 
take steps to obtain a message. This could be done by 
requesting the recipient, in a ?rst electronic mail message, to 
go to an FTP or Web site and actually request the certi?ed 
electronic mail message, Whereupon the message can be 
provided to the recipient. The initial handshaking betWeen 
the recipient and the site can provide further proof that, not 
only Was the certi?ed electronic mail transmitted to the 
recipient, but the recipient actively requested its transmis 
sion after successful receipt of the ?rst electronic mail 
message Which Would have been delivered to the same 
address. A passive indication of transmission success could 
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also be used, such as determining that delivery Was success 
ful after a predetermined lapse of time Where the message is 
not indicated to be non-deliverable. 

[0085] Sometime after document certi?cation, a party may 
need to prove that they had possession of a document at a 
certain date or that they had transmitted a particular docu 
ment to a recipient using electronic mail. This possession 
Would imply that they created the document on or before that 
date. In order to prove this, they can provide evidence of 
certi?cation, such as the timestamp certi?cate. This evidence 
can be provided to a challenging party, an independent 
person, a judge, etc. Veri?cation procedures can then be used 
to authenticate the document. For example, by sending the 
“timestamp certi?cate” to a “verify” address at the certi? 
cation provider 200, a response Will be mailed back With the 
status of the certi?cate. 

[0086] Referring noW to the How chart of FIG. 4 along 
With FIG. 2B, incoming mail is received by the certi?cation 
provider 200 as described regarding certi?cation. As With 
certi?cation, it is determined Whether the incoming mail is 
addressed for certi?cation or veri?cation. When veri?cation 
is sought, it can be initially determined Whether the requester 
is registered (step 406). Registration Would be the same as 
is described for the certi?cation procedure, including the 
transmission of negative results to the veri?cation requester 
(step 408). 
[0087] Basically, to verify certi?cation, the same digital 
signature extraction process is applied to the same document 
for Which certi?cation Was originally sought. Because the 
signature extraction process provides a digital signature 
unique to each document, if there are any differences 
betWeen the certi?ed document and the document for Which 
veri?cation is sought, then the veri?cation Will come up 
negative. On the other hand, if the documents are exactly the 
same, their digital signature and thus veri?cation Will come 
out positive. 

[0088] Continuing With the example provided for certi? 
cation, it is assumed that the content of an electronic mail 
message has been certi?ed, and that the time and date of the 
certi?cation, a serial number and the certi?ed document 
(referred to as the timestamp certi?cate) had been transmit 
ted to the certi?cation requester. Thus, veri?cation is sought 
by returning the “timestamp certi?cate” to the “verify” 
address. That document (ostensibly or allegedly) includes 
the copy of the original message, along With an identi?cation 
code in the form of a serial number. 

[0089] The veri?cation module 260 includes routines for 
segregating the document to be veri?ed from the serial 
number. In this embodiment, timestamp certi?cation is sent 
to a “verify” address as an electronic mail message (e.g., 
“verify@timestamp.com”). After stripping aWay super?u 
ous header information as in the certi?cation process, the 
serial number is located from Within the message (step 410). 
This is done using conventional techniques, for example by 
scanning the message for the introductory language 
(“Timestamp Serial Number:”) and then obtaining the serial 
number that is associated With it. 

[0090] The veri?cation module 260 determines initially 
Whether the serial number is valid (step 412). A listing of 
possible serial numbers and/or formats can be consulted by 
the veri?cation module 260 for such validation. If the serial 
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number is valid, then the appropriate database ?le is 
accessed to obtain the digital certi?cation signature and any 
other necessary information (step 414). If multiple signature 
extraction processes (e.g., different checksum protocols) are 
used, then the extraction process is also identi?ed so that it 
can be reproduced. The digital certi?cation signature stored 
in the database ?le is also obtained for comparison purposes. 
The information is provided either local to the certi?cation 
provider 200 (such as in the certi?cation data module 256, 
or a hard disk), or elseWhere, as described for certi?cation. 

[0091] In this embodiment, the document subject to veri 
?cation is located from betWeen the folloWing lines in the 
message: 

[0092] *=*=*=*=*=*timestamp.com DOCUMENT 

[0094] Conventional programming techniques, such as 
those incorporating a scan for the above string for the header 
and footer, are used to locate the subject document. First, the 
message is scanned for the header (the string including 
“DOCUMENT START”, after the header is found, the text 
folloWing it is loaded into a buffer in memory, until the 
footer is found (the string including “DOCUMENT END”). 
If necessary, any footer can be removed from the buffer. The 
veri?cation module 260 accesses the document and operates 
in conjunction With the signature generation module 254 to 
apply the same signature extraction process that Was pro 
vided at certi?cation to the document (step 416). Where 
different signature extraction processes are provided, the 
module 254 can be appropriately con?gured according to the 
maintained information about the particular process. 

[0095] If the document is the same as the one that Was 
certi?ed, the same digital signature should result. Thus, the 
veri?cation module 260 compares (step 418) the signature 
extracted from the subject document (for Which veri?cation 
is sought) to the signature extracted from the document 
When certi?cation Was provided. If the digital veri?cation 
signature matches the certi?cation signature, then document 
certi?cation is veri?ed and an appropriate message can be 
sent to the veri?cation requester or other relevant party (step 
422). If there is not a match, then an alternative appropriate 
message is sent (step 424). Depending on Whether a match 
is made, one of the folloWing tWo messages can be pro 
duced: 

[0096] For successful veri?cation, 

[0097] From: admin@timestamp.com 

[0098] To: GrandaZul@aol.com 
[0099] Subject: Veri?cation of Timestamp Certi?cate 

[0100] This is to verify the document With Times 
tamp Serial Number: 961023-0-02012 This docu 
ment in its entirety Was received originally at 
11:06:45(GMT) on Jul. 3, 1996. At that time, the 
message Was sent by: GrandaZul@aol.com and Was 
sent to: certify@timestamp.com. 

[0101] or, for unsucessful veri?cation, 

[0102] From: admin@timestamp.com 

[0103] To: GrandaZul@aol.com 
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[0104] Subject: Veri?cation of Timestamp Certi?cate 

[0105] The document With Timestamp Serial Num 
ber: 961023-0-02012 

[0106] does not match the original document that Was 
timestamped. This could be due to changes in the 
document (such as a change in the case of teXt or the 
movement of Words from one paragraph to another) 
or an incorrect Timestamp Serial Number. If you 
believe that this message is incorrect, please ensure 
that you are sending an original unmodi?ed times 
tamp certi?cate as sent to you. If you need assis 
tance, please contact help@timestamp.com. 

[0107] If a valid Timestamp Serial Number (identi?cation 
code) Was not provided, the folloWing message can be 
returned: 

[0108] From: admin@timestamp.com 

[0109] To: GrandaZul@aol.com 

[0110] Subject: Veri?cation of Timestamp Certi?cate 

[0111] Timestamp Serial Number: 96XXX3-0-02012 
is not a valid serial number. If you believe that this 
message is incorrect, please ensure that you are 
sending an original unmodi?ed timestamp certi?cate 
as sent to you. If you need assistance, please contact 
help@timestamp.com. 

[0112] As With certi?cation, in alternative embodiments, 
the document and the serial number can be separately 
maintained by the party requesting veri?cation. In such 
embodiments, the electronic mail requesting veri?cation 
could include the serial number and, as an attachment, the 
document to be veri?ed. 

[0113] There are various application for electronic docu 
ment certi?cation. A non-exhaustive list of suggestions 
folloWs. A scientist draWs up a draft of a patent. Before 
shoWing this patent to any potential investors, she can 
submit an electronic document including her Work for 
certi?cation. She is then provided With an identi?cation code 
(possibly including a copy of the document and time and 
date information). If this scientist ever Wished to prove When 
she had created her artWork, she can use the identi?cation 
code and a copy of the document to authenticate the docu 
ment and to prove When she had possession. A screenWriter 
has an idea regarding a neW motion picture. He is uneasy 
about approaching motion picture companies With the idea 
before protecting himself. Therefore he Will send an elec 
tronic mail enclosing his screenplay for certi?cation. Simi 
larly, a harassed employee can submit a Written account of 
an event by electronic mail for certi?cation; a musician 
creates can record a score on a computer and then submits 
the document for certi?cation. 

[0114] Although the present invention has been described 
With reference to certain preferred embodiments, those 
skilled in the art Will recogniZe that various modi?cations 
may be provided. For eXample, although separate modules 
for registration, signature generation, veri?cation and certi 
?cation are described, it is understood that the various 
processes may be integrated into common modules or sub 
divided into additional modules Which perform equivalent 
functions. Additionally, although electronic mail is 
described in an embodiment, it is understood that other 
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netWork protocols could be used to transmit information to 
and from the certi?cation server for both certi?cation and 
veri?cation. Additionally, direct provision of documents, 
such as through a ?oppy disk, can also be provided. These 
and other variations upon and modi?cations to the described 
embodiments are provided for by the present invention 
Which is limited only by the folloWing claims. 

What is claimed is: 
1. A method for electronically certifying electronic docu 

ments, the method comprising: 

receiving a request to certify an electronic document from 
a certi?cation requester; 

extracting from the electronic document a digital certi? 
cation signature that is unique to the electronic docu 
ment; 

providing a certi?cation identi?er that is associated to the 
digital certi?cation signature; 

storing certi?cation information for the electronic docu 
ment, the certi?cation information including an asso 
ciation betWeen the certi?cation identi?er and the digi 
tal certi?cation signature; and 

transmitting the certi?cation identi?er to the certi?cation 
requester. 

2. The method of claim 1, further comprising: 

determining Whether the certi?cation requester is regis 
tered prior to proceeding With document certi?cation. 

3. The method of claim 1, Wherein the step of storing 
certi?cation information further comprises: 

associating the time and date of document certi?cation 
With the certi?cation identi?er and the digital signature 
for the electronic document, Whereby the certi?cation 
information provides an electronic time stamp for the 
electronic document 

4. The method of claim 3, further comprising: 

transmitting the time and date of document certi?cation to 
the requester With the certi?cation identi?er. 

5. The method of claim 3, further comprising: 

receiving a request to verify certi?cation, the request 
comprising a certi?cation identi?er and a subject elec 
tronic document; 

locating the digital certi?cation signature that is associ 
ated to the certi?cation identi?er; 

extracting a digital veri?cation signature from the subject 
electronic document; and 

determining Whether the veri?cation signature matches 
the digital certi?cation signature. 

6. The method of claim 5, further comprising: 

if it is determined that the veri?cation signature matches 
the digital signature, transmitting an indication of posi 
tive veri?cation to the veri?cation requester. 

7. The method of claim 3, Wherein the electronic docu 
ment is included in an electronic mail message directed from 
the certi?cation requester to a message recipient through a 
certi?cation address. 

8. The method of claim 7, further comprising: 

receiving the electronic mail message at the certi?cation 
address; 
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scanning the electronic mail message to locate the mes 
sage recipient; and 

after the step of extracting the digital certi?cation signa 
ture from the electronic document, sending the elec 
tronic mail message With the electronic document to the 
recipient, and sending a con?rmation message includ 
ing the certi?cation identi?er to the certi?cation 
requester. 

9. An apparatus for receiving a request to certify an 
electronic document from a certi?cation requester and cer 
tifying the electronic document, the apparatus comprising: 

a signature generation module including routines for 
extracting from the electronic document a digital cer 
ti?cation signature that is unique to the electronic 
document; 

a certi?cation module, coupled to the signature generation 
module, the certi?cation module including routines for 
receiving the request to certify the electronic document, 
for providing a certi?cation identi?er that is associated 
to the digital certi?cation signature, and for transmit 
ting the certi?cation identi?er to the certi?cation 
requester; and 

a certi?cation data module, coupled With the certi?cation 
module, for storing certi?cation information for the 
electronic document, the certi?cation information 
including an association betWeen the certi?cation iden 
ti?er and the digital certi?cation signature. 

10. The apparatus of claim 9, further comprising: 

a registration module, coupled to the certi?cation module, 
the registration module including routines for deter 
mining Whether the certi?cation requester is registered 
prior to proceeding With document certi?cation. 

11. The apparatus of claim 9, Wherein certi?cation data 
module also stores the time and date of document certi?ca 
tion along With the certi?cation identi?er and the digital 
signature for the electronic document, Whereby the certi? 
cation information provides an electronic time stamp for the 
electronic document. 

12. The apparatus of claim 11, further comprising: 

a veri?cation module, coupled With the signature genera 
tion module and the certi?cation data module, the 
veri?cation module including routines for receiving a 
request to verify certi?cation, the request comprising a 
certi?cation identi?er and a subject electronic docu 
ment; for locating the digital certi?cation signature that 
is associated to the certi?cation identi?er; for extracting 
a digital veri?cation signature from the subject elec 
tronic document; and for determining Whether the 
veri?cation signature matches the digital certi?cation 
signature. 
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13. The apparatus of claim 11, Wherein the electronic 
document is included in an electronic mail message directed 
from the certi?cation requester to a message recipient 
through a certi?cation address. 

14. The apparatus of claim 13, Wherein the certi?cation 
module further includes routines for receiving the electronic 
mail message at the certi?cation address; scanning the 
electronic mail message to locate the message recipient; 
sending the electronic mail message With the electronic 
document to the recipient; and sending a con?rmation 
message including the certi?cation identi?er to the certi? 
cation requester. 

15. An apparatus for receiving a request to certify an 
electronic document from a certi?cation requester and cer 
tifying the electronic document, the apparatus comprising: 

signature generating means, for extracting from the elec 
tronic document a digital certi?cation signature that is 
unique to the electronic document; 

certifying means, coupled to the signature generating 
means, for receiving the request to certify the electronic 
document, for providing a certi?cation identi?er that is 
associated to the digital certi?cation signature, and for 
transmitting the certi?cation identi?er to the certi?ca 
tion requester; and 

a memory, coupled to the certifying means, for storing 
certi?cation information for the electronic document, 
the certi?cation information including an association 
betWeen the certi?cation identi?er and the digital cer 
ti?cation signature. 

16. The apparatus of claim 15, Wherein the certi?cation 
information also includes the time and date of document 
certi?cation along With the certi?cation identi?er and the 
digital signature for the electronic document, Whereby the 
certi?cation information provides an electronic time stamp 
for the electronic document. 

17. The apparatus of claim 16, further comprising: 

verifying means, coupled With the signature generating 
means and the memory, for receiving a request to verify 
certi?cation, the request comprising a certi?cation 
identi?er and a subject electronic document; for locat 
ing the digital certi?cation signature that is associated 
to the certi?cation identi?er; for extracting a digital 
veri?cation signature from the subject electronic docu 
ment; and for determining Whether the veri?cation 
signature matches the digital certi?cation signature. 

18. The apparatus of claim 16, Wherein the electronic 
document is included in an electronic mail message directed 
from the certi?cation requester to a message recipient 
through a certi?cation address. 

* * * * * 


