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A computer product including a data structure for organizing 
of a plurality of documents, and capable of being utilized by 
a processor for manipulating data of the data structure and 
capable of displaying selected data on a display unit. The data 
structure includes a plurality of directionally interlinked 
nodes, each node being associated With one or more docu 
ments having a header and body text. All the documents are 
associated With a given node and have identical normalized 
body text. All documents that have identical normalized body 
text are associated With the same node. One or more of the 
nodes is associated With more than one document. For any 
node that is a descendent of another node, the normalized 
body text of each document associated With the node is inclu 
sive of the normalized body text of a document that is asso 
ciated With the other node. 

?esctintion 
For each document compute the NodeiD. The NodeiD 
ot a document is the minimum vaiue oi UociD - ot aii 
documents that have same BODY (IRS and NSUBJECT 
CC 

502 initiaiize Parenthicdeiii) to -‘i, for aii documents. For 
each document compute its PatentNedeiG. 
Parenti‘iodeiD is the patent of the Nodeiili. identity a 
Patent for each hiodeiD by finding a document with the 
same iifiaiiiD as the Ncciei? gains a Maiiidx difference of - 
“i. For exampie for document 120, its patent is identified 
as document 130 because it has the same it/iaiiiD, and a 
i‘vtaiiidx difference of -’i. Document Zit) has a Nodeii) of 
120, so its ParentNodeiD is aiso 130. 

503 lnitiaiize TreeiD as the i‘v'iaiiiD ct aii documents. Update 
the Tree it) of each document to the TteeiD of its 
Patenti‘iodei?. 

504 Union EquiSet, associating trees to a Document Set, it 
the trees each contain a neat-duciicating node‘ 

505 Set the 'i'teeiD as the minimum hicdeiD oi the tree 
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Figure 1a 
11\§\\ 

From: Andy Anderson Dam: 6:35 PivL 25 Juiy 2006 
To:-Biii Subjoct: ()id House??? 

Hey Biii! 

Are you available on Thursday? i’d like to go back to the Ski 
House with ijhariio. 

Miss ya! 

Andy / 
2i 

Figaro 15 i2 \\ 

From: Biii om; 2:22 PM, 26 Juiy 20o<>i\ 
To: Andy Anderson Subject: Re: ()id Housc?? 

Andy~— 

i can manag-?. 2pm. Did you shock. with Chariie? 

See you Thursday 
Bill 

>Daie: Sun, 25 July 2096 15:23 +0360 
>To: BiiiQEboxmaiLooms 
>From: Andy Anderson <Andy.anderson@0i3.com> 
>Subjeot: ()id iiouss‘f? 

Hay Biii! 

>Aie you avaiiablo on Thursday? i’d iike to go back to the Oid 
>House with Charlie‘ 
> 

2 

>Andy 

/ 
22? 
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/ l3 
Pram: Andy Anderssn 5 Date: 824i AM, 27 July 2606 
To: Charles Subject: Fw: Re: Glal Hausa‘? 
Cc: Bill 

Charli? 

Plsass let me know ASAP if you’re going is manage. 

Andy 

--- begin forwardad text 

Data: Mon, 26 July 2906 ‘1:28:29 +63% 
From: Bill <Bill@b0xmail.c0m> 
To: Andy <Andy.anders0n@0l 3.com> 
Subject: Re: Old Hons??? 

MlME-Version: 190 

Andy ----- - 

I can manage. 2pm. Did yam shack with Charlie? 

See you Thursday 
Bill 

>Data: Sun, 25 July 2066 15:42:23 +63% 
>To: Bill@b0xmail.c0m, 
>Fr0m: Andy Andersnn <1-Xndy.anders0n@0l 3,<;om> 
>Subject: Old House?? 
> 

>Hay Bill! 
> 

>Are you availabls 0n Thursday? I’d like t0 g0 back to the ()ld 
>Vl-l0us? with Charlie. 

>Miss ya! 
> 

>Andy 
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Step Qeecri ption 
301 Given an email, set a unique identi?er (DeoiD) to it, set ictx : 0 
1592 Create e tieid Meiiiilt, Set MettiDT-DociD 
393 Store email information using the key (dociij, meiEiD, tdx) in a 

database repeeitory 
304a Consider To, CC‘ 500, Sent time, ihterhet Message it), in Repiy 

Message ID, Subject as email header 
364i} Parse the e~ntaii heedertor Frern, Te, CC, ECG, Sent time, tnternet 

Message ID, in Repiy Message it), Subject, Body, attachments. 
Store parsed information in database 

305 Nerrneitze the Subject and compute a CRC ~ EVID5 on the nen‘naiizett 
subject (Nsubjectt 
Store beth the subject and the CRC 0f the normeiized subject. 

3% Caiouiate CRC on the nerrneiizect bedy (Nbody) 
307 it the combined CR6 exists in the repository go to the next document 

Otherwise, 

308 3683a Try to find the sequenttei message in the document 

3055b it found, set unique Dooid, set ivtaiiiD = i‘v'iatiiD of document 
from which it is derived, and set idx = idx + t‘ 

3Q8o Go to (3) 

368d Otherwise, go to the next document. 
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iii; Qeeetiptteh 
501 For each document compute the NodeiD. The NodetD 

of a document is the minimum vetue 0t DecED — 0f alt 
decurhehte that have same BGDY CRC and NSUBJECT 
CRO 

502 thitieiize PerentNedetD to “t , for eti documents. Fer 
each document cempute its PerehtNedetBE 
PerehtNcdetD is the parent of the Nedett). identify a 
Patent for each NedetD by finding a document with the 
same MetEtD es the NectelU ptus e tvtaiitctx difference of - 
‘i. Fer exempte for document 120, its parent is identified 
as document 130 because it has the same MaittD, and e 
Meéltdx difference of -1. Decurheht 21G has e NedeED et 
120, 50 its PererttNedetD is atse 139: 

503 lhitieitze TreeED es the t‘vteittD 0t eii decumehts! Update 
the Tree it) of each eecument to the TreetD et its 
PerentNedeED. 

‘ 504 7 Union EqutSet, eesecietihg trees te e Decurheht Set, it 
the trees each contain a near-eupticatihg node‘ 

595 Set the TreetQ as the minimum NodetD at the tree 
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BQdyCRC: 
SubjectCRC: 
Maiiidx 

aai 
bbi 
O 

BgdyCRC: 
SubjectCRC: 
Maiiidx 

BQdyCRC: 
SubjactCRC: 
Maiiidx 

m3 
his} 

BodyCRC: 
SubjsctQRC: 
Maiiidx 

m4 
bb4 
2 
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BQdyCRC: 2x215 
SubjsctCRC: bbS 
Maiildx i} 

BodyCRC: $.33 
SubjectCRC: bb3 
fviaiiidx I 
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// 'BcdyCRC: @214 
13G 5 SubjectCRC: bb4 

\ Mailidx 3 

/ 
BGGY€RCI 21a} BQdyCRC: aaB 
SubjcctCRC: bb3 @ SubjcctCRC: bb3 
Maiiidx 2 / Maiiidx 1 

34 

BodyCRQ: aal? BOdyCRC: m5 
1 1O SubjectCRC: ‘@112 SubjsctCRC: bbS 

‘ Maiiidx 0 

\ Maiiidx 1 Y 

BOdyCRC: 2131 
GD SubjectCRC: bbi 
V 
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ineiiisive eeiimeiiis iiieiiied e‘eeiiiiieiiis 

e agbgdi 

e a5b,é,f 

This eeiiiii be useful is see just the iHCiuSii/‘ES,, an 
experience, tree dept is deeee The string is imeerienig 
because é‘XiSiiiigj‘6Vi8W ieeis den ’i siieeeei iiees. S iiiis is the 
best reereseniaiien. 8a’ is verv iiSQfiii Ln‘ 3e is fast the iree 
in see eriipizieei weiase fer 3d>ideeiieei iiieiiisives are 
ereiieeii iegeiiier, and each iiieiiisive deeiiiiieiiis we have a 
iisi efineiuded ecu é’i'iiS. THE eeiiia' ?e a gebiem wiiiz 
iiieiiie dQ€iii?€iiiS§i€£?iiS£ x is ideniieai ie I), ii siieiiid eise 
be in iiie iisiSe we eeiiid wriie e,g,_ 

are 8e 

Nede A5 ziiiiess iiieiiisive? 
13.1w} {3 
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METHOD FOR ORGANIZING LARGE 
NUMBERS OF DOCUMENTS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of Us. Provi 
sional Application No. 60/974,974 ?led on Sep. 25, 2007, and 
Us. Provisionial Application No. 60/947,606 ?led on Jul. 27 
2007, both of Which are hereby incorporated by reference 
herein. 

FIELD OF THE INVENTION 

[0002] The present invention relates to the ?eld of organiZ 
ing large numbers of documents. 

BACKGROUND OF THE INVENTION 

[0003] In litigation proceedings, as Well as for other func 
tions, often massive amounts of documents must be revieWed. 
Certain organiZational methods for arranging documents 
exist in the art. Emails are a particular type of document that 
are useful to revieW in structures, to help make sense of the 
proceedings and reduce the number of documents that need to 
be read. 
[0004] The need to detect near duplicate documents arises 
in many applications. Typically this may occur in litigation 
proceedings. In litigation, often one of the parties initiates 
discovery proceedings Which force the rival party to reveal all 
the documents at his disposal that pertain to the legal dispute. 
In order to meet the provisions of the discovery procedure, the 
disclosing party hands piles of documents, sometimes in 
order to duly meet the full disclosure stipulations, or in certain 
other cases, as a tactical measure to ?ood the other party With 
huge amounts of documents, thereby incurring the receiving 
party considerable legal expenses in the tedious task of deter 
mining Which documents are relevant to the dispute under 
consideration. In many cases, out of the repertoire of dis 
closed documents, many are similar to each other. A prelimi 
nary knowledge Which Will group and/ or ?ag documents that 
are similar to one another Would streamline the screening 
process, since for example, if a certain document is classi?ed 
as irrelevant, then probably all the documents that are similar 
thereto, are also deemed irrelevant. There are numerous other 
applications for determining near duplicate documents, 
sometimes from among a very large archive of documents 
(possibly of the order of millions of documents or more). 
[0005] A common type of document that is examined in 
litigation procedures is emails. If collected from user 
accounts of various users in a company, there is likely to be a 
degree of duplicity betWeen users. Duplicity may occur 
because the same email is sent to a number of recipients at 
once, or for other reasons. Also, many times, emails are near 
duplicates of one another. 

LIST OF RELATED ART 

[0006] Us. Pat. No. 7,035,876 to KaWai et al provides a 
system and method for evaluating a structured message store 
for message redundancy. A header and a message body are 
extracted from each of a plurality of messages maintained in 
a structured message store. A substantially unique hash code 
is calculated over at least part of the header and over the 
message body of each message. The messages are grouped by 
the hash codes. One such message is identi?ed as a unique 
message Within each group. In a further embodiment, the 
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messages are grouped by conversation thread. The message 
body for each message Within each conversation thread group 
is compared. At least one such message Within each conver 
sation thread group is identi?ed as a unique message. The 
invention requires that all emails in a set have the same subject 
line. Additionally, all emails must have the same attachment 
to be considered part of the same set. 

[0007] Us. Pat. No. 6,119,124: Method for clustering 
closely resembling data objects. A computer-implemented 
method determines the resemblance of data objects such as 
Web pages. Each data object is partitioned into a sequence of 
tokens. The tokens are grouped into overlapping sets of the 
tokens to form shingles. Each shingle is represented by a 
unique identi?cation element encoded as a ?ngerprint. A 
minimum element from each of the images of the set of 
?ngerprints associated With a document under each of a plu 
rality of pseudo random permutations of the set of all ?nger 
prints, are selected to generate a sketch of each data object. 
The sketches characteriZe the resemblance of the data objects. 
The sketches can be further partitioned into a plurality of 
groups. Each group is ?ngerprinted to form a feature. Data 
objects that share more than a certain numbers of features are 
estimated to be nearly identical. 

[0008] Us. Pat. No. 6,189,002: Process and system for 
retrieval of documents using context-relevant semantic pro 
?les. A process and system for database storage and retrieval 
are described along With methods for obtaining semantic 
pro?les from a training text corpus, i.e., text of knoWn rel 
evance, a method for using the training to guide context 
relevant document retrieval, and a method for limiting the 
range of documents that need to be searched after a query. A 
neural netWork is used to extract semantic pro?les from text 
corpus. A neW set of documents, such as World Wide Web 
pages obtained from the Internet, is then submitted for pro 
cessing to the same neural netWork, Which computes a seman 
tic pro?le representation for these pages using the semantic 
relations learned from pro?ling the training documents. 
These semantic pro?les are then organiZed into clusters in 
order to minimiZe the time required to ansWer a query. When 
a user queries the database, i.e., the set of documents, his or 
her query is similarly transformed into a semantic pro?le and 
compared With the semantic pro?les of each cluster of docu 
ments. The query pro?le is then compared With each of the 
documents in that cluster. Documents With the closest 
Weighted match to the query are returned as search results. 

[0009] Us. Pat. No. 6,230,155: Method for determining 
the resemblance of documents. Disclosed is a method for 
facilitating the comparison of tWo computerized documents. 
The method includes loading a ?rst document into a random 
access memory (RAM), loading a second document into the 
RAM, reducing the ?rst document into a ?rst sequence of 
tokens, reducing the second document into a second sequence 
of tokens, converting the ?rst set of tokens to a ?rst (multi)set 
of shingles, converting the second set of tokens to a second 
(multi)set of shingles, determining a ?rst sketch of the ?rst 
(multi)set of shingles, determining a second sketch of the 
second (multi)set of shingles, and comparing the ?rst sketch 
and the second sketch. The sketches have a ?xed siZe, inde 
pendent of the siZe of the documents. The resemblance of tWo 
documents is provided, using a sketch of each document. The 
sketches may be computed fairly fast and given tWo sketches, 
the resemblance of the corresponding documents can be com 
puted in linear time in the siZe of the sketches. 
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[0010] US. Pat. No. 6,240,409: Method and apparatus for 
detecting and summarizing document similarity Within large 
document sets. A method and apparatus are disclosed for 
comparing an input or query ?le to a set of ?les to detect 
similarities and formatting the output comparison data are 
described. An input query ?le that can be segmented into 
multiple query ?le substrings is received. A query ?le sub 
string is selected and used to search a storage area containing 
multiple ordered ?le substrings that Were taken from previ 
ously analyzed ?les. If the selected query ?le substring 
matches any of the multiple ordered ?le substrings, match 
data relating to the match betWeen the selected query ?le 
substring and the matching ordered ?le substring is stored in 
a temporary ?le. The matching ordered ?le substring and 
another ordered ?le substring are joined if the matching 
ordered ?le substring and the second ordered ?le substring 
are in a particular sequence and if the selected query ?le 
substring and a second query ?le substring are in the same 
particular sequence. If the matching ordered ?le substring and 
the second query ?le substring match, a coalesced matching 
ordered substring and a coalesced query ?le substring are 
formed that can be used to format output comparison data. 

[0011] US. Pat. No. 6,349,296: Method for clustering 
closely resembling data objects. A computer-implemented 
method determines the resemblance of data objects such as 
Web pages. Each data object is partitioned into a sequence of 
tokens. The tokens are grouped into overlapping sets of the 
tokens to form shingles. Each shingle is represented by a 
unique identi?cation element encoded as a ?ngerprint. A 
minimum element from each of the images of the set of 
?ngerprints associated With a document under each of a plu 
rality of pseudo random permutations of the set of all ?nger 
prints, are selected to generate a sketch of each data object. 
The sketches characterize the resemblance of the data objects. 
The sketches can be further partitioned into a plurality of 
groups. Each group is ?ngerprinted to form a feature. Data 
objects that share more than a certain numbers of features are 
estimated to be nearly identical. 

[0012] US. Pat. No. 6,658,423: Detecting duplicate and 
near-duplicate ?les. Disclosed is an improved duplicate and 
near-duplicate detection. Techniques may assign a number of 
?ngerprints to a given document by (i) extracting parts from 
the document, (ii) assigning the extractedpar‘ts to one or more 
of a predetermined number of lists, and (iii) generating a 
?ngerprint from each of the populated lists. TWo documents 
may be considered to be near-duplicates if any one of their 
respective ?ngerprints match. 
[0013] US. Pat. No. 6,654,739: LightWeight document 
clustering is a procedure for clustering documents that oper 
ates in high dimensions, processes tens of thousands of docu 
ments and groups them into several thousand clusters or, by 
varying a single parameter, into a feW dozen clusters. The 
procedure is speci?ed in tWo parts: computing a similarity 
score representing the k most similar documents (typically 
the top ten) for each document in the collection, and grouping 
the documents into clusters using the similar scores. 

[0014] US. Pat. No. 6,751,628: Process and system for 
sparse vector and matrix representation of document index 
ing and retrieval. Disclosed is a neW data structure and algo 
rithms Which offer at least equal performance in common 
sparse matrix tasks, and improved performance in many. This 
is applied to a Word-document index to produce fast build and 
query times for document retrieval. 
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[0015] US. Pat. No. 7,139,756: System and method for 
detecting duplicate and similar documents. A system and a 
method are described for rapidly determining document simi 
larity among a set of documents, such as a set of documents 
obtained from an information retrieval (IR) system. A ranked 
list of the most important terms in each document is obtained 
using a phrase recognizer system. The list is stored in a 
database and is used to compute document similarity With a 
simple database query. If the number of terms found to not be 
contained in both documents is less than some predetermined 
threshold compared to the total number of terms in the docu 
ment, these documents are determined to be very similar. It is 
shoWn that these techniques may be employed to accurately 
recognize that documents, that have been revised to contain 
parts of other documents, are still closely related to the origi 
nal document. These teachings further provide for the com 
putation of a document signature that can then be used to 
make a rapid comparison betWeen documents that are likely 
to be identical. 

[0016] Abdur ChoWdhury Duplicate Data Detection The 
algorithm is based on IDF of the tokens. The algorithm steps 
are: 1. Get document. 2. Parse document into a token steam, 
removing, format tags. 3. Using term thresholds (idf), retain 
only signi?cant tokens. 4. Insert relevant tokens into Unicode 
ascending ordered tree of unique tokens. 5. Loop through 
token tree and add each unique token to the SHAl (1995) 
digest. Upon completion of token tree loop, a (doc_id, SHAl 
Digest) tuple is de?ned. 6. The tuple (doe_id, SHAl Digest) 
is inserted into the storage data structure based on SHAl 
Digest key. 7. If there is a collision of digest values, then the 
documents are similar. Conrad et. A1: In a series of a feW 
papers, they describe a method that is based on the IDF 
measure of tokens, and the size of the documents. They are 
also provided a method of selecting the corpus to evaluate the 
IDF of a token. 

[0017] There is thus a need in the art to provide for a neW 
system and method for determining near duplicate objects. 
There is still further need in the art to provide for a neW system 
and method for determining near duplicate documents. 

SUMMARY OF THE INVENTION 

[0018] The present invention relates to the organization and 
display of data, particularly When the source of the data is a 
huge number of documents. 
[0019] According to an aspect of the invention, there is 
provided a computer product including a data structure for 
organizing of a plurality of documents, and capable of being 
utilized by a processor for manipulating data of the data 
structure and capable of displaying selected data on a display 
unit. The data structure comprises: 
[0020] a) a plurality of directionally interlinked nodes, each 
node being associated With at least one document having at 
least a header and body text; and Wherein all documents 
associated With a given node having substantially identical 
normalized body text, and Wherein all documents having 
substantially identical normalized body text being associated 
With the same node, and Wherein at least one node being 
associated With more than one document; 

[0021] b) for any ?rst node of the nodes that is a descendent 
of a second node of the nodes, the normalized body text of 
each document associated With the ?rst node is substantially 
inclusive of the normalized body text of each document that is 
associated With the second node. 
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[0022] According to a further embodiment of the invention, 
all documents associated With a given node further have sub 
stantially identical normalized subject parameter in the 
header. 

[0023] According to a further embodiment of the invention, 
there is provided that the body text of each document associ 
ated With said ?rst node is substantially inclusive of the body 
text of each document that is associated With said second 
node, irrespective of Whether a normaliZed subject parameter 
from a header of a document associated With said ?rst node 
and a normaliZed subject parameter from a header of a docu 
ment associated With said second nodes are identical. 

[0024] According to another aspect of the invention, there 
is provided a method for organiZing documents into nodes, in 
Which a node represents a group of substantially equivalent 
documents. The method comprises: 
[0025] (i) providing a plurality of original documents, each 
comprising a header and a body, and Wherein the header 
comprises at least one parameter and Wherein the body com 
prises text, 
[0026] (ii) selecting a document from among the docu 
ments and associating the document With a node, comparing 
at least a portion of the body text of the document to at least 
a portion of the body texts of other documents from amongst 
the plurality of documents, and in the case of a match, merg 
ing the node associated With the document With a node asso 
ciated With the matching document, 
[0027] (iii) searching the body of the document to locate a 
?rst instance of header-type text, Wherein the header-type text 
contains at least one header parameter; 

[0028] (iv) constructing a presumed document comprising 
a header and a body, Wherein the header of the presumed 
document comprises one or more parameters from the 
header-type text located Within the body of the original docu 
ment, and Wherein the body of the presumed document sub 
stantially comprises the text located after the header-type text 
in the body of the original document, and associating the 
presumed document With a node; 
[0029] (v) comparing at least a portion of the body text of 
the presumed document to at least a portion of the body texts 
of at least one other documents from among the plurality of 
documents and in the case of a match, merging a node asso 
ciated With the presumed document With a node associated 
With the matching document. 
[0030] (vi) if the comparison of (v) does not ?nd a match, 
processing repeatedly the remainder of the body of the docu 
ment for successive instances of header-type text, as stipu 
lated in stages (iii)-(v), and for each instance, constructing a 
presumed document, comparing for any matching documents 
to the presumed document, and if found, merging the nodes 
associated With the matching documents, until no neW pre 
sumed documents are found. 

[0031] According to another aspect of the invention, a 
method is provided for reducing duplicate document display 
of a large number of documents, in Which the method 
involves: 

[0032] a) comparing a ?ngerprint of a document With pre 
viously stored document ?ngerprints, Wherein a ?ngerprint is 
formed for each of at least a portion of the normalized body 
text and a normaliZed subject parameter of a document, 
Wherein the comparison for detecting and indicating dupli 
cating documents; 
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[0033] b) searching the document for instances of header 
type text, searching in text order through the normaliZed body 
text of the document, and if header-type text is found in the 
search, 

[0034] i) deriving a presumed document comprising a 
header and a body text, by treating parameters from the 
instance of header-type text in the document as param 
eters of a header for the presumed document, and by 
treating all ensuing body text as the body text of the 
presumed document, and applying step a) to the pre 
sumed documents, and 

[0035] ii) if the ?ngerprint of the presumed document is 
unique, continuing to search the normaliZed body text of 
the document from Which the presumed document is 
derived for further instances of header-type text, search 
ing in text order through the normaliZed body text of the 
document, and if a further instance of header-type text is 
found in the search, applying step i) to derive and pro 
cess an additional presumed document, and 

[0036] iii) repeating step ii) until no more instances of 
header-type text are found. 

[0037] In an embodiment of the invention, the method 
described above also involves providing a plurality of nodes, 
and associating each document having a unique ?ngerprint 
With a unique node, and associating each document detected 
as duplicating to a prior document With the node associated 
With the prior document. 
[0038] In an embodiment of the invention, the method 
described above also involves linking nodes to provide that a 
node associated With a ?rst presumed document becomes the 
parent of the node associated With the document from Which 
the ?rst presumed document is derived, and to provide that the 
node associated With each sequentially derived presumed 
document derived from the same document becomes a parent 
of the node associated With the previously derived presumed 
document. 
[0039] In an embodiment of the invention, the method 
described above also involves displaying the nodes in a com 
puter format, and af?liating each node With the body text and 
subject parameter of the document associated With the node. 
[0040] According to another aspect of the invention, there 
is provided a computer product including a data structure for 
organiZing of a plurality of documents, and capable of being 
utiliZed by a processor for manipulating data of the data 
structure and capable of displaying selected data on a display 
unit. The data structure comprises one or more trees, Wherein 
a tree comprises at least a trunk and at least one node, each 
node being associated With a document having at least a 
header and body text, and Wherein a trunk being associated 
With Zero or more documents having at least a header and a 
body text and Wherein all documents Who se body text 
includes the same included document are associated With the 
same tree, and Wherein a unique inclusive document, as Well 
as documents that duplicate to said unique inclusive docu 
ment, are associated With one of one or more unique nodes of 
said tree, and Wherein an included document, as Well as 
documents that duplicate to said included document, are asso 
ciated With the trunk of the tree. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] In order to understand the invention and to see hoW 
it may be carried out in practice, an example embodiment Will 
noW be described, by Way of non-limiting example only, With 
reference to the accompanying draWings, in Which: 
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[0042] FIGS. 1a to 10 illustrate an example set of three 
emails; 
[0043] FIGS. 2a and 2b illustrate hoW an inclusive docu 
ment, such as an email, may be expanded into a set of pre 
sumed documents, in accordance With an embodiment of the 
invention; 
[0044] FIG. 3 illustrates a ?rst generalized ?oW diagram of 
operational stages in accordance With an embodiment of the 
invention; 
[0045] FIGS. 4a-4e illustrate the comparison and storage of 
?ngerprints, in accordance With an embodiment of the inven 
tion; 
[0046] FIGS. 5a-5c illustrate a second generalized ?oW 
diagram, With examples of operational stages in accordance 
With an embodiment of the invention; 
[0047] FIGS. 6a-6c illustrate sample displays shoWing 
documents organized according to trees; 
[0048] FIG. 7 illustrates a sample display of organizational 
trees arranged as document sets; 
[0049] FIG. 8a illustrates a prior art tree; 
[0050] FIGS. 8b-8c illustrate tWo types of trees in accor 
dance With embodiments of the invention; 
[0051] FIGS. 8d-8e illustrate output forms in accordance 
With embodiments of the invention; and 
[0052] FIG. 9 illustrates hoW the contents of tWo processors 
may be arranged together in trees, according to an embodi 
ment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0053] It should be noted that the invention is described for 
convenience, With reference to documents. The term docu 
ments is understood to include ?les including text or repre 
senting text, such as Microsoft Word documents, Excel docu 
ments, mail documents, etc. References to documents 
embrace also derivative thereof, such as knoWn per se canonic 
representation of a document. In accordance With certain 
embodiments, documents include at least text and/or num 
bers. In one embodiment, the documents are Microsoft 
O?ice® documents, such as e-mails in selected format. The 
format may be, for example, Microsoft Outlook, Lotus Notes, 
etc. The term documents is not con?ned to obvious docu 
ments, but applies also to other types of data objects, such as 
documents Within a ZIP ?le, e-mails in MS Outlook PST ?le 
format, attachments, etc. 
[0054] In the folloWing detailed description, numerous spe 
ci?c details are set forth in order to provide a thorough under 
standing of the invention. HoWever, it Will be understood by 
those skilled in the art, that the present invention may be 
practiced Without these speci?c details. In other instances, 
Well-knoWn methods, procedures, components and circuits 
have not been described in detail so as not to obscure the 
present invention. 
[0055] Unless speci?cally stated otherWise, as apparent 
from the folloWing discussions, it is appreciated that through 
out the speci?cation discussions, utilizing terms such as, 
“processing”, “comparing”, “linking”, “connecting”, “repre 
senting’’, “detecting , searching”, “deriving , calculating”, 
“storing”, “inserting”, “determining”, “treating”, “repeat 
ing”, “identifying”, “labeling”, “indexing”, “running an algo 
rithm”, “to return, if positive . . . if negative . . . ”, “creating”, 

“shoWing”, “displaying”, “suppressing”, “setting levels”, 
“stringing nodes”, “organizing”, “associating”, “a?iliating”, 
or the like, refer to the action and/or processes of a computer 
or computing system, or processor or similar electronic com 
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puting device, that manipulate and/or transform data repre 
sented as physical, such as electronic, quantities Within the 
computing system’s registers and/ or memories into other data 
similarly represented as physical quantities Within the com 
puting system’s memories, registers or other such informa 
tion storage, transmission or display devices. 
[0056] Embodiments of the present invention may use 
terms such as processor, computer, apparatus, system, sub 
system, module, unit and device (in single or plural form) for 
performing the operations herein. Devices may be specially 
constructed for the desired purposes, or the invention may 
comprise a general-purpose computer selectively activated or 
recon?gured by a computer program stored in the computer. 
Such a computer program may be stored in a computer read 
able storage medium, such as, but is not limited to, any type of 
disk including ?oppy disks, optical disks, CD-ROMs, mag 
netic-optical disks, read-only memories (ROMs), random 
access memories (RAMS) electrically programmable read 
only memories (EPROMs), electrically erasable and pro 
grammable read only memories (EEPROMs), magnetic or 
optical cards, or any other type of media suitable for storing 
electronic instructions, and capable of being coupled to a 
computer system bus. 
[0057] The processes/devices (or counterpart terms speci 
?ed above) and displays presented herein are not inherently 
related to any particular computer or other apparatus. Various 
general-purpose systems may be used With programs in 
accordance With the teachings herein, or it may prove conve 
nient to construct a more specialized apparatus to perform the 
desired method. The desired structure for a variety of these 
systems Will appear from the description beloW. In addition, 
the present invention is not limited to any particular program 
ming language or type. It Will be appreciated that a variety of 
programming languages may be used to implement the teach 
ings of the inventions as described herein. 
[0058] The folloWing description seeks to explain by Way 
of example What inclusiveness is, in relation to emails. With 
reference noW to FIGS. 1a-1c, a set of three example emails 
are illustrated. FIG. 1a illustrates a ?rst email. The email 
includes header 11 and body text 21. Header 11 contains 
metadata for the document, that in this case includes To: and 
From: ?elds, a date of transmission, and a Subject: ?eld, or 
“subject” parameter. Parameters from header 11 indicate that 
the email Was sent byAndy, to Bill on Sunday. Subject param 
eters are often related to body text, in the present email, the 
subject parameter is the Words “Old House”. 
[0059] FIG. 1b illustrates a second email. The email 
includes header 12 and body text 22. Header 12 indicates that 
the email has been sent as a reply to Andy, from Bill, on 
Monday. Body text 22 includes neW text from Bill, some 
metadata regarding the email of FIG. 1a, and a copy of body 
text 21. Each line of text, from the metadata until the end of 
the included body text 21, is prefaced by a “>” character. 
[0060] FIG. 10 illustrates a third email. Header 13 indicates 
that it has been forWarded by Andy to Charles on Tuesday, 
With a carbon copy sent to Bill. Body text 23 includes neW text 
from Andy, a line stating that forWarded text is beginning, 
metadata regarding Bill’s forWarded email, and a copy of 
body text 22. 
[0061] As has been noted, body text 23 is inclusive of body 
text 22, Which is inclusive of body text 21. Thus, if one Wished 
to read the minimum number of texts, one could suf?ce by 
reading only body text 23. A meaning of the term ‘inclusive 
document’ in the present context is directed to one document 
































