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METHOD AND wWeRABINIUS FOR AUTOVATI CALLY ROBAMB2 NS
| NFORVATI ON BACKGROUND OF THE | NVENTI ON 1. Field
of the Invention The present invention relates to the field of

automatic organi zati on
relates to smart M
profil es of usage. ORGANEAR ated Art As
access to the infornmation soperfry poptl ar, users have to

I JC U C J
deal with a vast anmount OBACKGROWNIOR PHEANVENTIIONS sources. The
task of sorting out the information based on content 1Is I ncreasingly nore
difficult. 1. Th&ieldsef-the Inventionof ways to hel p organi ze and store
el ectronic i nfo tion. e I 5,10 increase.the anpunt of mass storage
capacity by upgramgpﬁeﬁﬁn%gi’v&n P ElatEs to gﬂﬁg{e?%r?g@rﬂ%ﬁ‘% find hone
machi nes Wi t rhaidatloh\WESinfeuhatoret O gueticaRRACHHd Riveatioal Rlatebas 1
G gabyte (GB). However, increasing storage capacity does not solve t he
probl em of osywart foldgraifarstoring ddeswbagedaon sheje cantemits and profildsoefmat i on, t he
user typical Iu)é creates nore directories or folders to organi ze and store
t he i nfor mat i"SA&%or | ater retrieval. However, the user usually forgets
t he context under swhi clpéRription ¢ Rélatd Ake i nformation, and will thus
have to spend a | arge anount of tine in retrieving the information.

Anot her organi zation and storage technique is a sinple filing system
whi ch provi des extAs aedesate the)infermagonsuperhighwaysdiacomesrpepulench  as

(112 e, okt hafhh Yenl 80 VaM il o g OB o Bnt ALY, L0

of information. In particular, the invention
:: =~ g’zi .J_"g _. 5 1§ s ~ R

L HoALLdbnt ent s and

scan thr oughu\sﬁ’éS e systemin an att es r nal
-1- sources. The task of sorting out the information based on content is
’ increasingly more difficult.

There are a number of ways to help organize and store electronic
information. One way is to increase the amount of mass storage
capacity by upgrading the hard drive. It is not uncommon to find
home machines with hard drives having storage capacities greater than
1 Gigabyte (GB). However, increasing storage capacity does not solve
the problem of organizing data. Faced with a large amount of
information, the user typically creates more directories or folders to
organize and store the information for later retrieval. However, the
user usually forgets the context under which he or she files the
information, and will thus have to spend a large amount of time in

retrieving the information.

Another organization and storage technique is a simple filing
system which provides external attributes to the files or directories such
as file name, date of enti'y. To search for a file, the user usually has to

scan through the entire file system in an attempt to use these external
-1~



attributes. These attributes are independent of the content or purpose of

the file, woaglodgagssefore are not easily renenbered by the usepriile$ided ar ge
nunber of files are being processed. Anot her way to inprove the

organi zation of files is the use of rules to govern the depositing of
information in application specific folders. Exanples of systens enpl oyi ng
this technique are Eudora, CCMail, and several USENET news readers.

Al t hough this rul e-based techni que provides the user with some control over
his or her organization of the files, it has many di sadvantages. First,

this rule- b l.S L ]] 0 nts,.i g ver

applicati on-%grgglll%sb?gﬁ%é %@{)YP%ESS n%%ﬁgggée%eégaogégg&nﬁ%ﬁm%?Wt% n the
context of tihe filopahditheruipld Sineeasfl9rettibired W theCafavhéh ke a VWordT™
docunent in a Eudora folders w thout constructing an e-mail nessage. As

anot her exanipfge nepenefiiiles are bepgprocesseook at a Power Poi nt presentation
in a CCvhil folder. Second, these rul e-based systens are static and

i nfl exi ble. Once ' t; ' . d,,cannot . be

adj usted unl ess tﬁghﬁgegrﬁn%iﬁflpﬁbyhg}r‘ng%gé%i ??%éﬁ’*?)@?ﬁﬁigsaﬂ&u%%o{ his, the
rul es can beriiles Yo gowptrexhe degositing sfoindonthagor on APplication specific Anot her
way to i rrprg%/ t he rgan)iﬁzat ion of files is the use of indexing. One
exanpl e of derse Famplesiof §ystems emplovingdhistevhmiguarase Rudosanat i on

ther 1 sont err Pkt RE CSEYIT AekBsalfio ARl JReufiiply ™ *

docunent s witebhajepe piavides teniserTivithisehe reayit@ll Sves ®ag 6R Heer docunent s
having a sim |l ar cont en} Wi _{;@a_nq{ her document without specifying the
details of tMHEARFAIOR O ﬁtﬁ/\é r it haganany wlisaduantages. First, this rule-

- 2- based disposition of messages or documents is very application-specific

and applies only to messages or documents within the context of the

specific application. For example, one cannot file a WordTM document
in a Eudora folders without constructing an e-mail message. As
another example, one must start CCMail to look at a PowerPoint
presentation in a CCMail folder. Second, these rule-based systems are
static and inflexible. Once a rule is set up, it does not change and
cannot be adjusted unless the user modifies them specifically. Because
of this, the rules can be very complex, and time consuming to

maintain.

Another way to improve the organization of files is the use of
indexing. One example of a system employing this technique is Wide
Area Information Servers (WAIS). This method allows a user to index
folders of documents by their contents. These systems allow the user to
quickly search for documents with specifié content. The user may also
search for documents having a similar content with another document

without specifying the details of the content. However, these systems
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do not provide automatic categorization and organi zation. The

cat egori zatwomsdua¢t i on al l ows the user to file docunents i rPGHY$SHEE2

| ocations and allows a nmuch nore natural node of information access.

It is therefore desirable to have an intelligent filing systemthat can
automatically organize the information into folders based on the contents
and profiles of usage. SUMMARY OF THE | NVENTI ON

The present invention discloses a nethod and apparatus for automatically
organi zing information into nmultiple storage el ements. The method conprises

the foll ow ngicshepprovide ARdATAIC dxge rﬁatioesaﬁdd)rg@ﬁwanannﬂ‘hexpr essi ons
associ ated with one of the stora e elenents; gylﬁ recogni zi ng featlures t hat

mat ch the pr@atag@slz@@@naﬁm@@om oS fthe ssento Sile dosymenss imamnl
features to f{gogg %rhci%ggwshé’?%ﬁaﬂ%?&ﬁ'r?allﬁ¥a1(rﬂ}>d99c¥f%%x'ﬂlé’t% 8§é§§f the

I nformation e constral nt expression storing
t he inforrratlon I n one of those storage elenents if the information

expr essi ons mat ch It ietieeatire aielsirab}eproelss&e)m intelligent filing system tHaRl EF
DESCRI PTI ON OF THE DRAW NGS featur equOF? advant ages of the
present i nvemammmatmaaymaagﬁaﬂ@ Fompah e aoola desrRpsadten gy

description of ?ﬁﬁgn%ngmf%pépﬂgér%]ol n whi ch: Figure 1 is a block

dlagramllluscttn f a conputer systemutilizing the
present invention. SUMMARY OF THE INVENTION - 3-
Figure 2A is an illustrative screen display of one enbodi nent of

The present invention discloses a method and apparatus for
automatically organizing information into multiple storage elements.
The method comprises the following steps: (a) generating profiles and
constraint expressions associated with one of the storage elements; (b)
recognizing features that match the profiles contained in the
information; (c) evaluating the features to produce information
expressions; (d) determining whether the information expressions
match the constraint expressions; and (e) storing the information in
one of those storage elements if the information expressions match the

constraint expressions.
BRIEF DESCRIPTION OF THE DRAWINGS

The features and advantages of the present invention will
become apparent from the following detailed description of the present

invention in which:

Figure 1 is a block diagram illustrating one embodiment of a

computer system utilizing the present invention.



~the organization of the filing systemin accordance with the teachings of

. the presentywhRypihhON. Figure 2B is a block di agram igdinséegaidepn of
one enbodi nent of a systemthat operates in accordance with the teachings

- of the present invention. Figure 3 is an illustrative screen display
of one enbodi nent of the categorization of the folders. Figure 4A is

i an illustration of a screen display of one enbodi nent of the smart fol der

“profile. Figure 4B is an illustration of a screen display of one
enbodi mrent of the smart folder constraints. Figure 5 is a structure

2 par ont - smart 1 oFURIG Bt P Eouptfs RERERAGHPy Ut il LABLLARBRLBFC! O

structure di 8w apgAatiRuioN ofthe dilirgd ififacchrlancocphithe temdiihgs i n the

smart fol der system ] Fi gure is a flowchart illustrating one
enbodi nent opfithe SesentrBIveatiotnt el | i gent Filing System Figure 8
is a flowchart illustrating one enbodi ment of the training of the Submt

process. : . . . . -4- ,
Figure 9 is a fl ovFvl%‘ﬁléer%B ' F&%??kagfa%argnlélug%gapr?efn(#leo?mm(ehmem of 2
system that operates in accordance with the teachings of the present

invention.

Figure 3 is an illustrative screen display of one embodiment of

the categorization of the folders.

Figure 4A is an illustration of a screen display of one

embodiment of the smart folder profile.

Figure 4B is an illustration of a screen display of one

embodiment of the smart folder constraints.

Figure 5 is a structure diagram showing one embodiment of the
processing of an input document from a parent smart folder to folders

at lower levels.

Figure 6 is a structure diagram showing one embodiment of the

processing modules in the smart folder system.

Figure 7 is a flow chart illustrating one embodiment of the

SmartFolder Intelligent Filing System.

Figure 8 is a flow chart illustrating one embodiment of the

training of the Submit process.



training of the Reject process. DESCRI PTI ON OF THE PRESENT

| NVENTI ON WO 99/00T3e present invention discloses a nethod and®CIfRB/AL¥Z f or
jautomatically organi zing informati on such as docunents in an el ectronic
filing system based on contents and usage profiles. In the foll ow ng
gdescription, for purposes of explanation, nunerous details are set forth in
order to provide a thorough understandi ng of the present invention.
EHowever, it will be apparent to one skilled in the art that these specific
details are not required in order to practice the present invention. In
other instances, \Mglrkfdwa fdwadtartilusitatirg oheenbvdlifient Wftthear € shown in
ibl ock diagramformin order not to obscure the present invention

f unnecessar i | yraining of the Reject process. THEORY OF OPERATI ON The

ftermSmartFol der” i s HRGeRIPTIONDF PHEPRESANIANT that stores the
ginformation based on Tﬁgﬁﬂ%ﬁ%rm
#"InfoEvaluator" refers to a system apparatus, or a program that is

i

fcapabl e of eval uatThegptdsent ifiwertidri disciosds prmetithd@gndmppiratspioron val ue
grepresenting the signjficance of the information with respect to some
dcriteria. Th@qt@mmhwngﬁgmg QrRpLRIs fuch as dosumentsdBAT 0 refer to
jthe systemt @éct%ﬁiQQ%s%%Lété’rnor?&@H'cﬁ?iox‘xt@ﬁ%r A4 'u‘;‘?gé g&ﬁfﬂ%&.‘” age el ements

§ based on contents and usage profiles. An exanple of°stch a systemis any

§ processor-based system such as a PC or a workstation. The "Snart Fol der
fintelligent Filindn3jetfeliontinghdestriptiah) fot purpdses f ekphmsioshown in Figure
21. It is ' apparent to

tone of ordi ndMMEIRHS details axe spt fqrih in Order toPEevise R Braronghnased syst ems
‘i‘ may i npl ementy{ G saidihg o7 tHE prbdedt invention. However, it will be apparent

to one skilled in the art that these specific details are not required in

order to practice the present invention. In other instances, well known
g . electrical structures and circuits are shown in block diagram form in

order not to obscure the present invention unnecessarily.

THEORY OF OPERATION

The term "SmartFolder" is used to refer to any storage element
that stores the information based on contents and/or usage profiles.
The term "InfoEvaluator” refers to a system, apparatus, or a program,
that is capable of evaluating the information and providing an
information value representing the significance of the information
with respect to some criteria. The term "Intelligent Filing System"
(IFS) is used to refer to the system that automatically organizes
information into storage elements based on contents and usage
profiles. An example of such a system is any processor-based system
such as a PC or a workstation. The "SmartFolder Intelligent Filing

System may be installed on the system as shown in Figure 1. Itis
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{ The Smart Fol der Intelligent Filing System (IFS) allows the user to define a
{f set of rul e&&d@%vﬁ' | ow t he docunment to be filed in multipl epgepriseariizonf

i the user's choosing. This automatic filing process is |ess susceptible to

11 apses of human nenory, and the rules can be defined in terns of "l earning"
profiles that automatically adjust as the user organizes the desktop. The

4 docunents are categorized by their contents. Therefore, the tedi ous process
{ of searching based on contents is elinnated. The Smart Fol der | FS
}is docunent-oriented rather than application-oriented. The filing of the

i docunents i s independent of the app].catjon . 9. ,..Eudora, CCMil, USENET
news reader sfFPPREENttQ %rtFpBE 9?‘%6"'{%@;‘@6&%.&4 %H%eétgﬁﬁmlﬁﬁcmf&ceﬁ@§ al | ows

jthe user to ﬁ%ed"e}(ﬁeﬁﬁl ﬁta@q eRfen® the 8hiird Fold¥rqfFs! € which captures the
hi story of usage of the usér er tinme. The profile can adjust according to

juser's actions to becone better and better at categorizing the user's
j docunent's, even i fThehBmas@oldemingelligeat Eilingbysty 6) eHewsuthesusere for t he

| hased on nowsd Heriedt Sehetiyes tateioNt Bisorement fobe & R atitfIes' {1

Jtraditional 0965 ERSbSHRE UTRIY SutothAlt BHRS Profdss ib lddsNg system
i Al t hough thegglhart Fgf)({j}éérﬁlé“%:l?'uses I hdexi ng, the i néle ?ri]-g iss 1useg nerely for

{1 abel i ng pur puseeptitiie tc dapspsrdf fatmhan nhemoty, amdothet hdesnan bEalefisred 1S al | ows
the user to tcelzrln?s Cci)?g’ilergenq}r{«sg”l Brorgileé h?alteadtgﬁaatdlcgﬂ}? g_%?lgst%slt?\\ésusaerWCh Tor &

4 natur al node of
| information aceassed BAdeREEH! iThe@adhasshae RatepBriz8d By f@ion! Y. In
i the Snmart Fol gegﬁ?FS, B‘Slt?l docEmant S are st gr ed i rf%g 1Sni ?Ji)yled énd i ndustry

| standar d f or renterfer Tiverefpre, thetedious prootss disearthing based pageorterts| ity of

1 OLE2.0 provides,this séandard file format. This
i is eliminated.

The SmartFolder IFS is document-oriented rather than
application-oriented. The filing of the documents is independent of
the application (e.g., Eudora, CCMail, USENET news readers) that is
supplying the document. The SmartFolder IFS allows the user to set
up a rule based on a learning “profile” which captures the history of
usage of the user over time. The profile can adjust according to user’s
actions to become better and better at categorizing the user’s documents,
even if the user cannot state exactly what the rules are for the
categorization. In other words, the SmartFolder IFS “learns” the rules

based on how the user arranges the information.

Indexing is the traditional method for searching documents in
an electronic filing system. Although the SmartFolder IFS uses
indexing, the indexing is used merely for labeling purpose. The
, categorization function of the SmartFolder IFS allows the user to file

documents in multiple locations and allows a much more natural

-6-
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allows the SmartFol der I'FS and the Viewer applications to interact w thout
explicit knoobeabgas of each ot her. When a docunent i rPCIVUSHSHLA9Rd
Storage Format is submitted to a SmartFol der, the docunent is abstracted
into a list of features or attributes. These features are then used by the
Smart Fol der Constraint systemto evaluate the candi date docunent for this
fol der. The extracted features can be described in three categories:

(1) Sinple file attributes The standard attributes of a file, its
nanme, size, date of creation, etc. are features that can be used for

Smar t Fol der .;,mdBé df #hfdtkatiot 8cess kan 's?@é&«h&"%ﬁcﬂ% BH's"é& 6n iAH8RIgt han 1M go
in this folder". (2) Content attributes he Structured
storage fil ®rlyr mat defines a standard property set for a docunent that

i ncl udes features such as subject/title aut hor, abstract, date/tine

originated, etc obe ed for the Smar | FS
rules. In additl(}Fl‘rﬁ?ﬁs’éﬂ(;%T?Fg'?5 %&l@'@r aﬁ R ?ﬁé?ﬁgcgefle‘&?gﬁf‘kéé# ‘itures,
Uni f or m ResqHaGStr{atat@drd fdd4t) Fdr@iamlddiRsHasrosBABuctik@se nanes,
dates/tines, and the |like that can be

-7- Stora@etfaadttzéd)ff(?bﬁi@iwowtaﬁr#bm sttaed@rdjétlmfprpmtt é’fhls mat chi ng
| gorith LRe.d t
e ot onal e MR EAAR B Btk Fiehar APeaidns 1o it y0 (h thi s

fol der” can vbﬁhéaeekﬁm@lk%vnaagyweach other. (3) Compound attributes

When a document in Structured Storage Format is submitted to
a SmartFolder, the document is abstracted into a list of features or
attributes. These features are then used by the SmartFolder Constraint
system to evaluate the candidate document for this folder. The

extracted features can be described in three categories:
(1) Simple file attributes

The standard attributes of a file, its name, size, date of creation,
etc. are features that can be used for SmartFolder. This allows rules

like, "new Word documents larger than 1Mb go in this folder".
(2) Content attributes

The Structured storage file format defines a standard property set
for a document that includes features such as subject/title, author,
abstract, date/time originated, etc. These features can also be used for
the SmartFolder IFS rules. In addition, the SmartFolder IFS will
include recognized features, Uniform Resource Locators (URLs), Email

addresses, names, place names, dates/times, and the like that can be

-7 -



In addition to attributes that are directly extracted fromthe docunent,
the SmartFg) V\A|| use attributes that are derived fr gy
docunent's r(g%? H;nshl p to the user, or to other docunents in the9§/fl%)3lgéer
Some exanpl es of the conpound attri but es are the eval uation val ue (Eval ue)
and the WAIS score. The 'Evalue' of a docunment fromthe | nfoEval uator
system (scored against the user's profile) can be used just as any ot her
feature of the docunent (see "Constraints and Profiles" bel ovv). The WAI S

i ndexi ng system has the facility to be able to calculate a 'weight' for a

docunent based on s simlarit t her dogcunent This weight val ue
cou:Jd be useﬁx?ﬁc@bef&?’ﬂ/h@n‘% I %’dé%"?ﬁ‘s&g PR gm S*Eh I?Silgp %ﬂ’@éprs -

docunents t h%dﬁﬁﬁah% k@a&hf’erﬂ{ ﬁ?ﬂm@&@éﬁfﬁ@ﬁﬁlst Jleé aaffesuﬁier §e®adifbRal

The st orage nanagenent the Snart Fol der | FS allows the construction of

i nformation malteg]rke ‘zcthmgnﬁsethlat agntaiie the dernblritel’ [goeiratlbifeldest f ol ders.
Each fol der, n it s a docunent, attenpts to give that docunent to
each of its EH} HSPS‘P&@&E’ %@‘fsﬁé hi gher | evel folders provide a pre-filter
for their children. These hierarchies can be arbitrarily deep so the user

is free to build g i]diﬁi:@uﬁ?& A&iHAeP| ex a categorization systemas is
necessary. - 8-

The addition of a standard "categorize" dialog allows the user to avoid the
"where do | put tffmsddmlé’@ attzibutesdnat aredieatty eqtrestEdoﬁnoxm‘é\fe savi ng a new

docunent. Rather th i di dgc shoul d be
pl aced in, tﬂg L 'c e%&?f%ﬁl%\%!a#ﬂsmpggﬁﬁg@[}?ﬁs ﬂ}fﬁ rBtT e(R/eEdt he document
from any onef@fm thRsgoe@nbars Felavibhbhiphe aadisdrobrab dtbeg doclitheddgres in
newer PC operating systens, the user'S ability retrieve docunents by .their
context is girde Idehafome examples of the compound attributes are the

evaluation value (Evalue) and the WAIS score. The 'Evalue’ of a

document from the InfoEvaluator system (scored against the user's

profile) can be used just as any other feature of the document (see

"Constraints and Profiles" below). The WAIS indexing system has the

facility to be able to calculate a 'weight' for a document based on it's

similarity to other documents. This weight value could be used to

specify SmartFolder rules like "This folder accepts documents that are

like the other documents that are already here".

The storage management of the SmartFolder IFS allows the
construction of information categorizers by letting the user build
hierarchies of folders. Each folder, when it receives a document,
attempts to give that document to each of its child folders. So the
higher level folders provide a pre-filter for their children. These
hierarchies can be arbitrarily deep so the user is free to build as simple

or as complex a categorization system as is necessary.



Constraints and Profiles: As nentioned above, a SmartFol der is
associ at ed wotdaparzaet of constraints or rules that govern whattasgsinmest s
are eligible to be placed in that folder. These rules can refer to indirect
attributes that are calculated by evaluating the feature set of the
docunent against a user profile. This facility is inplenented using the

| nf oEval uat or technol ogy one enbodi nent of V\/m ch is described in the US
patent application, "Information Evaluation", Serial No. 08/367,991 filed
January 3, 1995, assi gned to the sane assi gnee of the present invention It
i s apparent to on My " f I on
eval uation techni gﬁéagg%no%a%ﬁd+ ard craﬁ%o?x e H%%g%ﬁl%@&cf {h% Bl As the
user uses thevdidtthgowhees dbi h ugtlmswrhmslckrcﬁﬁérita ghin?qmestigni t Fol der to
anot her, the InfoEvaI uator Profiles can Re trained to myre accurately
reflect the USBENSAYIEG AdevedsHMAat: dnthamthary deqiding what sirglene

or gani 2at 1 ondo e B AOGAENEARE RIEERA o, B Uil L BIDRR, 1 o

facility wl |cd?ﬂempmdedtmevdﬂe doddmehinfrom any one of those contexts.

| MPLEMENTATI ON Referri gure. 1, an illustrative enbodi nent of
a conput er s@é’tlﬂ?ﬁhﬁ ?ﬁdg}%ofﬂ?{‘ ?l@s%meﬁmmweaﬁ@pgm SYHEMSonput er
system 10 co | N' being a
positive V\holrge)én%s%er ‘fh%ré?HE@? QBrgrﬁeﬁn‘%?lggﬁyjtﬁ&? Bébé’é Eﬁ Aaéﬁyt oget her by a
chi pset 25. Mx¢gdmnced.of the main nmenory el enment 30 includes a dynamc
random access nenory (DRAM and a static random access nenory (SRAM. In

general, the chips 25 opera ? an interface between a host bus 20 and
- a peri pher al bus @Mﬁ@@mﬂ aints a odi ment, the processors

15[err]-15[err] are the Pentium or
As mentioned above, a SmartFolder is associated with a set of

constraints or rules that govern what documents are eligible to be
placed in that folder. These rules can refer to indirect attributes that are
calculated by evaluating the feature set of the document against a user
profile. This facility is implemented using the InfoEvaluator
technology one embodiment of which is described in the US patent
application, "Information Evaluation”, Serial No. 08/367,991 filed
January 3, 1995, assigned to the same assignee of the present invention.
It is apparent to one of ordinary skill in the art that other information

evaluation techniques as known in the art, may be utilized.

As the user uses the "Categorize” dialog or moves documents
from a SmartFolder to another, the InfoEvaluator Profiles can be
trained to more accurately reflect the user's desired organization. This
facility allows the SmartFolder IES to be adaptive to changes in the
user's interests or organizational methods. The detailed description of

the categorize dialog facility will be provided in the following.

-9-



Pentium Pro m croprocessors nmanufactured by Intel Corporation at Santa
Cara, CaligfQbddBas !t 1S understood by one of ordinary skillpdyédagrsnt
that ot her processors may be inplenented in the present invention.

Chi pset 25 typically includes a cache DRAM controller (CDC), a peripheral
bus controller, and a data path unit (DPU). The host processor 20
can support transactions between a nunber of connected processors

15[ err]-15[err] or between the processors 15 err]- 15 err] and the chipset
25. In particular, the host bus 20 may be referred to as a parallel bus or
a nmul tiprocessor bus because it suj % YEA&(thperations and multiple
processors. This host bus 20 may at pi pel i ned manner to

i ncrease efficiency. However, these features should not be construed to
limt the teachi ”R%féﬁ'mtgh& Pfg‘%ﬁérlt anRiBta0Re eTABoMINSSANGS 4 R¥APUten can be
utilized if there is onl'y one processor connected to the host bus 20.

- 10- system utlhzmgptaha phesent imvention pr showins Bhe compmitensysanpat h

oTuran ity or PO CRRARAS o of bt bkt Eélgﬁiiwm@éﬁvﬁéﬁeg?‘twﬁ. ooe are
mass storage, goiit ?Jnlld‘[?ér %&}g Qﬁagﬁngeg%g?éngﬁgpae 8l etﬁ&db a

communi cat i on cont peri era bus 40 is a
Peripheral Cohipeeed5. Bxaerplesoéthe ml)mbnmry element 3B énciudes at or age

controller 50 is interfaced to a nunbe Sss, storage dev ces such as
fl oppy drived wammmtim qp‘ge%sllmemyh@lgAW@%plq%mgga ¥ ay
keyboard con ! t ASEGhé ChifiRE 2§ JHRYAEsS %‘x&cﬂ?lté’ﬁagé spl ay
noni t or b{é}%o{? Sﬁ%ﬁmpo@n ing devi ce}bcs% g. dﬂ%ouse) s he

conmuni catl obetw&trtmlhloetbﬁ@ZOandretpemphemallbustnetvvor k i nt erface 80 whi ch

is connected to a conmuni cation pathway or network providing access to

I nternet and ot her infornmation superhi ghways. . ®
In one embodiment, the processors 151-15N are the Pentium®™ or

Pentium® Pro microprocessors manufactured by Intel Corporation at
Santa Clara, California. It is understood by one of ordinary skill in the

art that other processors may be implemented in the present invention.

Chipset 25 typically includes a cache DRAM controller (CDC), a
peripheral bus controller, and a data path unit (DPU).

The host processor 20 can support transactions between a
number of connected processors 151-15N or between the processors 15;-
15x and the chipset 25. In particular, the host bus 20 may be referred to
as a parallel bus or a multiprocessor bus because it supports parallel
operations and multiple processors. This host bus 20 may also operate
in a pipelined manner to increase efficiency. However, these features
should not be construed to limit the teachings of the present invention.
The present invention can be utilized if there is only one processor

connected to the host bus 20.



Figure 2A illustrates a screen display 100 on display nonitor 62 show ng
one enbodi nRglooed72e hi erarchical arrangenent of the various POT/U89811343d
files in accordance with the teachings of the Smart Fol der System of the
présent invention. In one enbodinent, the display format show in screen
display 100 is simlar to that of Wndows95 which is an operating system
devel oped by M crosoft Corporation of Rednond, Washi ngton. However, the

t eachi ngs of the present invention may be practiced w thout utilizing any
specific operating systemor conputing platform Screen display 100

conprises Title b : g Ak irpdow 140,
and Scroll bar 19&[‘ ﬁﬁ%ﬂ?l}aé\{gg‘rjug?g ﬂ%gl%%%g?lg‘gﬂ%%caﬁég péﬂ'x%@t@)éeﬂ\'tﬂg
PCT/ US98/ 1139%ocessors 15i-18jcert mirt hersetyeeleatbnp30gmatm gidrdlitiydsfr . On this

screen display, the program Smart Fol der is |pcated at drive D in hard
drive 56 in Fpegipheral devices. Examples phsudpperipheral glevicesiaisedaask menu it ens

i ncluding Fil Edi Vi 6w, I, Ckd n any one of these
menu itens %ﬂ?&ee?rﬁ%leﬁ?gr dﬁi’%@?"‘ﬁ’@’@%@@%ﬁ gé%%%dh%% rﬁg list of subnenu
itens. comfeRBicdtedd ebn&dfes fOWIntdre ambedidheht) dripleanl busHens! y
opened together with the icons_in the togl bar. These icons are the

st andar d i & Basipheral{eompenens dtepranest (FCRRUSexanpl e, Fol der Up One
Level 132 is used to go up to the parent folder. Assign Network Drive 134

is used to assi V. t e, 6 and
Copy 138 are usgghggr%égpsg?%ﬁeo%é t{(ﬁlae 52@\%29%? fag%%ﬁfal g@%f fog-? ers.
Di spl ay wi ndosodsid gbgves such asiogpyreinived?2, (TROM erivedi4yanidzsdrdodisk
architecture. The orgralgjzati on of the filing system iﬁs simlar to a tree
structure. Folltiue $6orTheodispian keyhaard qontrglier U 1s intgriaged tHiUseLs chi cal
| evel s as brapgches L0 r rﬁﬁ’ﬁt Iinti i@hest sel ected
folder in thi §g¥lls$sl ]‘F;]‘édgya/ésfi Z%la}TAsﬁ%s 10\Aﬂ62||’:%k1g—|8%%r}13§42£§ mtntmg?leb h@%’
] mouse) 66. The communication controller 70 is interfaced to a network
interface 80 which is connected to a communication pathway or
network providing access to Internet and other information

superhighways.

Figure 2A illustrates a screen display 100 on display monitor 62
showing one embodiment of a hierarchical arrangement of the various
folders and files in accordance with the teachings of the Smart Folder

System of the present invention. In one embodiment, the display

format show in screen display 100 is similar to that of Windows®95
which is an operating system developed by Microsoft Corporation of
Redmond, Washington. However, the teachings of the present
invention may be practiced without utilizing any specific operating

system or computing platform.

Screen display 100 comprises Title bar 110, Menu bar 120, Open
Folder 130, Display Window 140, and Scroll bar 190. Title bar 110

-11-



t he Root Folder Icon 145 is an open folder with the nane Smart Fol der.

. Under this \{,8%/9@'2? the first level folders. For this ill ustﬁ%gﬁﬁ%@nglng,

g 5

there are four Tirst-level folders: First-level folders 150,

180 named Intel, New Media Projects, Projects, and Stock, respectively.
Each of these first-level folders may in turn have one or nore second-

| evel folders. For this illustrative exanple, First-level folder Intel 150
has three second-level folders 152, 154, and 156, with nanes
Advertisenents, Goup, and Presentations, respectively. First-1|evel

fol der New Medj,a Projects 160 has two cond-l evel folders 162 and 164

wi th nanes St 1Fat§ﬁ(§i‘3§§]sﬁﬁge%|@fﬁﬁ’?§‘, a‘l“ig‘h‘é@f-i ¢ &15 srregn digplay, the der

-12- ' 3 I l.uat or 172
and smar t Fol BEPER T SREEcids 5 foch 1 SCAADET) B Bard SRS L AR 4,0

" fol ders. Second-1| evel Fol der |InfoEvaluator 172 has a third-1evel
' fol der Status Repdidrsu bas 128evntaint evaioitobflemerSitetisandhrdihgFilegs a third-

| evel fol der .Status orts 17 .,.Scroll bar 1 allows the user to
scroll the dfggbtk é};}e‘ﬁ’%f)iﬁj&ﬁ}? }tg%lR/i Clicking en@nyons @ Smsetm%w ifemssyst em
Referring toeki , i | riade i rﬁp‘g irent of the
system archi ?E%]?Eé gh%?rs e?ﬁée)lr%&ngarvt@ F%Igglgrg}’llsé#%iﬁ%ilgsgrﬂ} %H?)Fl?eng ;g/gitsém (I'FS) in
the present invention is shown. The Smart Fol der | FS 200 conprises a

Reporter 210, a Félpem Bolger 130Ghowsrihetnarse Ré che fivlder cRifently Gpersdr ai nt
o1l 0g. 260, - HEFRESOL I s JaAhe Jodl Bar Thele iEaeaofecitand® e cans t he
coy wor ds. - T8 adpde WIARRAD A HIafRE PED S iRRle, B GRTBRRO R B8 G
Emai |, USENET3P@Mased to go up to the parent folder. Assign Network Drive 134 is

used to assign a drive letter to a network drive. Icons Cut 136 and Copy

138 are used for operations that move or copy files or folders.

Display window 140 shows one embodiment of the file
organization architecture. The organization of the filing system is
similar to a tree structure. Folders or documents are arranged at
various hierarchical levels as branches in a tree. The Root Folder 145 is
the highest selected folder in this filing system. As shown in Figure 24,
the Root Folder Icon 145 is an open folder with the name SmartFolder.
Under this root are the first level folders. For this illustrative example,
there are four first-level folders: First-level folders 150, 160, 170, and 180
named Intel, New Media Projects, Projects, and Stock, respectively.
Each of these first-level folders may in turn have one or more second-
level folders. For this illustrative example, First-level folder Intel 150
has three second-level folders 152, 154, and 156, with names
Advertisements, Group, and Presentations, respectively. First-level
folder New Media Projects 160 has two second-level folders 162 and 164

with names Staff and Status Reports, respectively. First-level folder
-12-
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news wire service, on-line services) to files stories as they arrive, or to
contact theygeb)ieg on a periodic basis to retrieve the rel epenusemoasent s.
The Feature Recogni zer 230 takes the results fromthe Reporter 210 and

{ extracts and recogni zes the features relevant to the docunents in
§ accordance to the selected folders. Theses features are forwarded to the
3 Feature Set 220 and the Constrai nt Eval uator 250.

-13- The Feature Set 220 contains all the features

§ characterizing the docunents. The Feature Set 220 nmay be augnented by the

L are L orver dcd B ALBR: HPATROR IR R SETRRINAR G d7p iRPe oot V08

Constrai nt Eghabelde? 76l ereitieselt fotd éreSiodk a800as he sdesndvbeiied from the
Feature Recognl zer 230, the set of features fromthe Feature Set 220, and

] the constrai doldexAd profiles fromthe Fol der Constraints/Profiles 240. The

Constrai nt Eval uator 250 eval uates the features of the documents based on

{ the profiles, and [ ' - A6
forwardi ng the docéue%éﬁﬁal%{’a[%&rdg%ora %335-61?732}%6‘& %raqgv%lﬁfeoqgﬁ egori ze
§ D al og 260 proawfificReports NV4Lr Seéan&lwfbmr%anﬂﬂow&mhétm@ alggedsel ects
i the folders that woul d accept the current docunents. The description of the

{ Categori ze Dilavelgfodder Ptates Reperted7Bat er . The Storage Manager 270

recei ves the docunent processed by the Constraint Eval uator 250 and
optionally intera r W‘g 0. The
Cat egori ze Di al OQ%SWHBP&\?\Q%% %utggtust%ggﬁn%i{bﬁl y@hﬁgﬁfa:yzxg??r gdr (%Jsage
areas w th thdedothenentiret tvedef the &de syidtemSt or age Manager 270 then files the

§ docunent into appropriate folders and/or storage areas.

Referring to Figure 2B, a block diagram illustrating one
embodiment of the system architecture for the SmartFolder Intelligent
Filing System (IFS) in the present invention is shown. The
SmartFolder IFS 200 comprises a Reporter 210, a Feature Set 220, a
Feature Reéognizer 230, a Constraint Evaluator 250, a set of Folder
Constraints/Profiles 240, a Categorize Dialog 260, and a Storage
Manager 270.

The Reporter 210 scans the documents to pull out the relevant
documents based on some preprogrammed key words. The Reporter
210 may be integrated to specific services (e.g., Email, USENET news,
news wire service, on-line services) to files stories as they arrive, or to
contact the service on a periodic basis to retrieve the relevant

documents.

The Peature Recognizer 230 takes the results from the Reporter
210 and extracts and recognizes the features relevant to the documents
in accordance to the selected folders. Theses features are forwarded to

the Feature Set 220 and the Constraint Evaluator 250.
-13-



Referring to Figure 3, a screen display of a session illustrating the
operation 0%5@ tegori ze Di alog process is shown. The Catﬁ@ﬂbb 1?ﬁreen
300 shows a e of a interactive session between the user an e

Cat egori ze Dial og process. Tool bar 310 shows the session

-14- nanme, in this case, Categorize. Selected Folders 320 shows
the list of those folders selected by the user to contain the docunent
being filed. Selected Folder List 330 shows the nanes of the folders
selected to contain the docunent. Unsel ected Fol ders 340 shows the |ist of
the folders that are not selected to contain the docunent. Unsel ected

Fol der List 350 sHégFeateraane2beontping g e Seaturas chasactsrizing the ed to

contain the t t i i er sel ected
by the user ﬁ?’gH %Sel g@% F(fAfld \c,?eeiﬁ% Wﬁ’& {l%ngérﬁg l%h&%dﬁ\éc}gr Li st 330.
Ri ght Arrow gX@atedefeatites it thgReaturedRelRignssr 30 dTHuse tfbgtugeeard r om
Sel ected Fol der List 320 to Unsel ected Fol der Li st 350. Sel ection of

the icon OK f@ovansed tontheGoagisrint£vaduatos 250 for evpliatiomect ed f ol der s shown
in the Sel ected Fol der List 330. The icon Cancel 382 cancels the categorize

session and restougs EhE.ALIEAAN Y 98hSAFObIRLo Hailecd?t AR Unsel ect od

Fol der List 350. € Icon provi des a nenu to gui de the user

through the a@tﬂgmﬂtgércﬁﬂshed?eatﬂﬁed?éwgmﬁzéﬂezamme sé&tofafed tidesfrénr ow 388
provi de access to h fol der a list of_constraints

and profiles W%Fﬁ?ﬁ%rﬁﬁeé rzggt ard ghe Fﬁ@“ﬁ%’é‘ﬁs apd dB'é’ F@nfﬂ'o%ﬂ}ﬁjﬂ’lldﬁf a

ot 1 os | ThEoiSkantsyProffes ZCTRACondlART: BrAaMek P80 UaIaE, the b |
char act eri ze fédtareont £ doaimehss bisednmntise mﬁﬂeﬁ, artd iriterdced hdth theor .

exanpl e, a user may create th rof | es f a folder including terns such as
stock, | ntel Categoraagpial 93\2593’ %orgqag g thedecunmenl tor iecStorRg8 ory about

the rising OMM%&%@ s stocks

The Categorize Dialog 260 provides an interactive session during
which the user selects the folders that would accept the current
documents. The description of the Categorize Dialog 260 is discussed

later.

The Storage Manager 270 receives the document processed by the
Constraint Evaluator 250 and optionally interacts with the user
through the Categorize Dialog 260. The Categorize Dialog 260 allows
the user to modify the folders or storage areas with the document to be
filed. The Storage Manager 270 then files the document into

appropriate folders and/or storage areas.

Referring to Figure 3, a screen display of a session illustrating the
operation of the Categorize Dialog process is shown. The Categorize
Screen 300 shows an example of a interactive session between the user

and the Categorize Dialog process. Toolbar 310 shows the session

-14-



after the delivery of a new network software package seens to fit the
profil es of wigwmbmlsder. The constraints of a fol der provi de aCOHwSsw/I18%e% i ve
- 15- nmeans to characterize the folder's properties including the
profiles and other characteristics. For exanple, the constraints of a
folder may include an interesting factor as eval uated by the I nfoEval uator
iof 50 (froma range of 0 to 100) and a file date of |less than 2 days.

Fi gures 4A and 4B show an exanple of a session to create the folder's
profiles and constraints. Referring to Figure 4A, the Fol der Properties

Screen 400 Sglrimﬁe ReEOLAR CAtERRIAel Seld@ed FoRIdRE 82D lsRowsNBRUIR

Smar t Fol der operties 410 indicates that the properties of the fol der are
bei ng ent er ecthoBe delelets sdde¢tedbyCtedderendontdia theskicomerdibeing fidedent er ed

ti . P i I | 414 ds t j t hqut h
PP ol der s Sateted rolder Ll 550 SRayd Hio SR ipR dpdess stletfofior das”t our
tabs: General 420 SlibAEMERE URsOkEeE Frlersub SIR5SE 1Ré NESoffik Cener al

420 includes general itenms about the fol der such as nanes, date when first
creat ed, sizefoldérs.thShare ngt sdlectetl dosontain| the tdawiinutrite rtURseleted t hat  shar es

.the d t t fold h th fil f th
Tolder.  Cons: PalfAt Liste0shois e RAEs Phit toldera AL FEIBRLO 0! these.
constraints ér{tEﬁlaﬁJ 86¢ument. Left Krok B0 HhGdesHBr lﬁﬁﬂhghﬂﬁi tdl@et i st of

the features or key words that characterize the contefits“of the docunents
cont ai ned i n gehectédbgethe Wset dem Linseletssl Hakieu'\lnstciﬁ@pmr@ie@tedm@ﬂderand Vot e.

over ot ¢ e Liat BAE, BEgR At 870 eoussne BN RE ol Bt peletst by hene e
of a key word,{q fpan%gi@&e&moﬂfér%gﬂsztﬁﬁd %fsenéesea Maef h?é’é’%sbhe voting

power for the corresponding key word in Sel ect Nane 440. New Agent 450

|nd| cates if the Select Nane 440 is added to the Proflle L| st 435.
Selection of the icon OK 380 ends the categorize session with the

selected folders shown in the Selected Folder List 330. The icon Cancel
382 cancels the categorize session and restores the original Selected
Folder List 320 and Unselected Folder List 350. The icon Help 384
provides a help menu to guide the user through the categorize session.
The icons Network 386 and Down Arrow 388 provide access to
Network.

Each folder has a list of constraints and profiles initially created
by the user. A document is put in a particular folder if it satisfies the
folder’s constraints and fits its profiles. The profiles of a folder are the
key words or features that characterize the contents of the documents
stored in the folder. For example, a user may create the profiles of a
folder including terms such as stock, Intel, Microsoft having equal
significance. Therefore, a story about the rising of Microsoft’s stocks
after the delivery of a new network software package seems to fit the

profiles of the folder. The constraints of a folder provide a quantitative

~15-



-16-- Del ete Agent 452 is used to delete or renove the Sel ect
Nane 440 fr, &#/Etﬁzfr ofile List 435. Profile Icon OK 454 endgcrhseginbz | e
selection. Profile Icon Cancel 456 cancels the profile selection and
restore back to the original profile. Referring to Figure 4B, an
exanpl e of the constraints of a folder is shown. Constraints 460 include
Attribute 470, Operator 480 and Val ue 490. Attribute 470 contains a |ist of
the folder attributes that can be used as constraints. Typical attributes
are the value as evaluated by the InfoEvaluator and the file date. Operator

480 contain the correspondi.n r rs._that. Li I o o the

val ues. Typi H}Banéﬁgr‘i\ag? eggg ﬂgé)g%@é? 5 Pﬁé?u%(%&e% ,llr\a‘%i}aﬁsﬂs1$ g %%Ek@%géagal to
(=), greater oha Hira&aHtics. OFéd @Earn]\?l_e, gdedretmintait ofoldetalayt o ([err]).
Val ue 490 provides the specific quantities that set the_ constraints for the

cor r espondi nindtde ianuingeresting fegtanas evalsiated by dhe Infekvalygton of e known
meani ng or s olic ter For.~t he, ex. e Q 1.0 oF e . 4B, there are
two constr ai ﬁ;g‘.n tREngt gf?%?éo)ém %@?%Bétehogge%a zgérl%r Greater Than 482

and a Value of 50 (Item 492), the attribute File Date 474 has the Operator

Less Than 484 and}'@%ﬁﬁbl&@k ahd HBDAOW ahldx@mpA8 4f a skesiohaogeedthaheal ue, the
user enter the desited value in the ap%r opriate spaces 492 or 494. |If the

user is sati $oided syprofileshand comstraintk s efﬁfélé\ﬂ tegrigHEe flothekolder ends t he
secaton e Earele Il RofufoRRIGY BLERABL LS ATl 164 1ot v

t he ori gi nal errrn an exanpl e show ng

the processi nge@h Lap Wol@@ﬁ%@%érﬁ%ﬁ a0 andiza@stthonttid propbeties of f ol ders at
successive levels. A Folder Tree 500 consists of three |eyels. The input
docunent 510 thejolder ang being erttereda eliopsridgslcon (k42 grSessipne- naj |

il using the entered properties. Properties Icon Cancel 414 ends the

session without changing the folder’s properties.

SmartFolder Properties 410 includes four tabs: General 420,
Sharing 422, Profile 430, and Constraints 460. General 420 includes
general items about the folder such as names, date when first created,
size, etc. Sharing 422 shows the list of other folders that shares the
documents contained in the folder. Profile 430 shows the profile of the
folder. Constraints 460 show the constraints and the combinations of

these constraints of the folder.

Profile List 435 contains the list of the features or key words that
characterize the contents of the documents contained in the folder.
Folder List 435 has two components: Name and Vote. Profile Name is
the name of the profile or key word, and Vote is the voting power of
the corresponding profile name. Select Name 440 displays the name of
a key word to be added or deleted. Select Vote 442 shows the voting
power for the corresponding key word in Select Name 440. New Agent

450 indicates if the Select Name 440 is added to the Profile List 435.
-16-



nmessage, a Power Point presentation, and any ot her conputer readable
docunents. wWio9900# | evel has the Parent Fol der 520. The | npR€T/D8W(iIAdHRt 510
i s processed to produce relevant attributes that can be conpared agai nst
{the InfoEvaluator Profile 525, and the Constraint Expressions 527 where "k"
denotes the tree level (k=0 corresponds the root node). The next |evel

) consists of Recent Stories Fol der 530, Interesting Stuff-1 Fol der
540, and SmartFol der-1 550. In this exanple, |Input Docunment 510 satisfies
the profiles and constraints of Recent Stories Folder 530 and therefore it

is stored in %@@Aﬁ@h@%@& fsddies deBee obirdinbae lthe SklietNINe Ya® fitorh 10
-satisfies the profil'es and constraints_of Interesting Stuff-1 Folder 540

;and is storedheProfilekbist¥dhg Peefilerlcon €K 45# engls theiprefile selegtipnt Document

: 510 does not conpl I A ' traih f

Smar t Fol der - fg rggﬁe g‘#?g‘ %fﬁ%?éelf%r%ec aI}‘P éilsgﬁ én)g’% J)@,t%osr%(geg: tﬁ)ﬁn%\%%s%%dtgarcy 1t°550. The
ilast level i r{ﬁbl&ﬁ‘ginlallb%ﬁ}"eti ng Stuff-2 Folder 532 and Snart Fol der-2 534.

: The I nput Docunment 510 satisfies the profiles and constraints of

ilnteresting Stuff-2 532 and_is stqored in Interesting Stuff-2 532. However,
|1 nput Docunent 510Referringde FigunesdB, arvepamaplel ¢f thecconstmints of anfeldemst raint s

of Smart Fol der-2 534 |S: i rtEal der -
Referring to lﬁiséﬁwgl‘ G,éggsg%rn 3%%%(?}@9%‘?&6:%#3%% 'u45 ’réﬁeﬁ%ofégﬂ gﬂgr ation of

1 one enbodi menyalele 490e Atteiband 470 vetairana list shthenfol demdttiiohiethst ¢drct ure 600
Is the overall organizational structure of the SmartFol der_ which

interfaces tda HeehperanstiRinty shpiralattriistesgre the wrae|asiaveliated £Y680. As
5 under st oo ok PRI B elvasl il B Byt i, o, of, Vi ndovs
jcan be utilizestrespomidimgloperators that link the attributes to the values. Typical 18-

‘ operators are greater than (>), less than (<), equal to (=), greater than or

equal to (2), and less than or equal to (<). Value 490 provides the

specific quantities that set the constraints for the corresponding

attributes. The quantities may be numbers with some known meaning

or symbolic terms. For the example shown in Figure 4B, there are two
constraints: the attribute EValue 472 has the Operator Greater Than 482

and a Value of 50 (Item 492), the attribute File Date 474 has the Operator

Less Than 484 and a Value of TODAY-2 (Item 494). To change the

value, the user enter the desired value in the appropriate spaces 492 or

494, If the user is satisfied with the constraints, pressing the Icon OK

462 ends the session and the constraints are saved. Pressing the Icon

Cancel 464 retains the original constraints.

Referring to Figure 5, an example showing the processing of an
input document from a parent SmartFolder to folders at successive
levels. A Folder Tree 500 consists of three levels. The input document

510 may be any one of a news story, a Word document, an e-mail

-17-



Server 610 represents the environnent over which the folders in SmartFol der
are creat eq,da%bzo gﬁl nt ai ned. The environnment may be a singl eP&Q%zg,ﬁ@pn, a
deskt op conpu a notebook conputer, or a conputer in a networ

Smart Fol der Server 610 i ncl udes I nfoEval uator Loader 620, Program Interface
640, and Shell Interface 680. | nf oEval uat or Loader 620 | oads the
eval uation algorithmspecified for this folder hierarchy. Program Interface
640 provides the programring interface to the Smart Fol der system Shel

I nterface 680 provides the interface to t he operating system users'

interface in opera stem shel | | nf oEval uat or ader 620
F ecel ves the‘“@g??lgﬁ b BV RO BlSSentrt i Apcs3ry BN HFe G0adatag { ho

speci fic al gg4 | t I tuators 670.
p Loa Rts "g}b LIS 1P 1B &%rr%@ﬁeﬂomér 0. T grrfﬁl

I nf oEval uat or passes the Evaluator ID to an ession Anal yzer
662 and excriaogamenf 651 0ridt § mtesseﬁrtolpﬁodmalre]avansatﬂiﬁibutes that can Bhe Program
I nterface 640 |ncI des .two S fler 642 and a
Smar t Fol der W?‘I agpigst %\%&%‘Fﬁ?’ﬂgﬁtw@ﬁ%’% kgg Hf‘?tﬁ'?’é’g t he f | | e
syst em t hat L&oR§ 528 Whdre "kOHRhbER ekertr%éie%r réﬁcr c@Aés

| oadi ng the constraints fromthe Initial le 64 rtFoIder
Profil er 64Gosttredehe Thel mextdevelmookistseof BecentrftoriSrkotden der. Create

Initial File 648 creates a SmartFolder with the I Nl extension. - The
Submit Process 65 bm t e d hy.the f I der and
"t chil dren.  The-deeereig ool EERlderah il «F R e gRe 3 5o i

- 19- example, Input Document 510 satisfies the profiles and constraints of

Recent Stories Folder 530 and therefore it is stored in Recent Stories
Folder 530. Similarly, Input Document 510 satisfies the profiles and
constraints of Interesting Stuff-1 Folder 540 and is stored in Interesting
Stuff-1 Folder 540. However, Input Document 510 does not completely
satisfy the profiles and constraints of SmartFolder-1 550 and therefore it
is not stored. in SmartFolder-1 550. The last level includes Interesting
Stuff-2 Folder 532 and SmartFolder-2 534. The Input Document 510
satisfies the profiles and constraints of Interesting Stuff-2 532 and is
stored in Interesting Stuff-2 532. However, Input Document 510 does
not satisfy completely the profiles and constraints of SmartFolder-2 534

and is not stored in SmartFolder-2 534.

Referring to Figure 6, a structure diagram illustrating the
operation of one embodiment of the present invention is shown.
SmartFolder Structure 600 is the overall organizational structure of the
SmartFolder which interfaces to the operating system Windows® 95
via Shell Interface 680. As is understood by persons of ordinary skill in
the art, the use of Windows® 95 is for illustrative purpose. Any
suitable operating system or platform can be utilized. SmartFolder

-18-



Interface 64 9sRebz t Process 652, and Reject Process 654 ar @CTal9¢/bi3dhe
Accept Process 660. The Accept Process 660 accepts or rejects a docunent
based on the constraint expressions which may include eval uati on val ues
fromthe I nfoEvaluators 670. Expression Anal yzer 662 anal yzes the
jconstraint expressions and converted theminto appropriate format for
i processing. I nfoEval uators 670 obtains the |InfoQbject instances from
Expressi on Anal yzer 662 and returns the Evalue. On the basis of the
Eval ue(s) retgumes 1y repraonad uat envirbifentdvet hetiich ahetfolders jaxpr essi ons,
t he Accept Process 660 sends the result of whether a docunent is accepted
or rejected iSmartfolder ateacieatesl ané nspibtainedy dhesengsonment masyPam
. I nterface 640., Referri igure 7 ' rati ng one
" embodi nent ofﬁpﬁkfﬂﬁ¥hﬂ659ﬂ'%é@%¥%§h§¥g§85¥h%“@E%%QﬁﬁggﬁéP&%%§§%resent

invention.  computdi@ RreEwesk SHaRariRUes Saiver fEa0ShaRBest ate. From the
START st at e, t%e process S700 deternmines_if new folders are to be created

(Step S710). foBvaknatorLeader @20 Nrogramy Intesfage £48) anst Shelldaterfage be
‘organi zed as t of afiling system If a new folder is to be created,

1 process S700 ceeds to step S715; otherw se, process S700 goes to a

} deci sion step S730. In step S715, the user enters the Categorize dial og
jinteractive sessi OmfoERaluser Loadet 620 IbwisSiwer éadhatios adgstithmange t he
;hierarchy of the folders according tqQ his or her preference (Step S720).
1 Next, the usespepified forthis feldenihierarchyr oPragaamy Inderface CAhBEQUEARE e | e for

;each of th ted S -
| back (o the GBEIRRONTIRE M EHREE % (i Sihadfiblder BREESSSRAP IR 6801 TE |
ftggre is any peyvidet ehemiiepface o dhe operitirigosyaterhi hseds’ ifberfaverinval of a new

{ reject a ms-categorized docunent. The | nfoCbject instances from Program
!
i
|

operating system shell 682.

InfoEvaluator Loader 620 receives the evaluators from the
operating system Registry 612, and the specific algorithms and profiles
as generated by the InfoEvaluators 670. InfoEvaluator Loader 620 passes
the Evaluator ID to an Expression Analyzer 662 and exchange

information with InfoEvaluators 670.

The Program Interface 640 includes two modules: a SmartFolder
Identifier 642 and a SmartPolder Profiler 646. SmartFolder Identifier
642 identifies the file system that should be “smart”. SmartFolder
Identifier 642 does this by loading the constraints from the Initial File
INI file 644. SmartFolder Profiler 646 sets the rules and profile for a
new SmartFolder. Create Initial File 648 creates a SmartFolder with the

JINT extension.

The Submit Process 652 submits a document to be categorized by

the folder and its children. The Reject Process 654 trains the system to
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docunent to be filed is normally flagged by the reporter. If there is no

new docurre%oggmm“fi | ed, process S700 returns to decision si@epusgitsoz! f
there is new docunment to be filed, process S700 proceeds to step S735. In

step S735, the features of the new docunent are extracted and forwarded to
the Constraint Evaluator for determ ning what fol der the docunent is filed
_into. The filing is carried out by going through all the created
* folders. The folder index k is initialized in step S738. The Constrai nt
Eval uator then obtains the profile and constraint files of the Smartfol der

k (Step S750)., Using. the |InfoEval uator, a t Jules, th nstrai nt
Evgil ualto or ev)é?lﬁﬁft% F@?%E&?Eng"%%%s?gﬁgn@]aﬁé&ﬁgamegﬁﬁo ocunent
expr essi ons W%ﬁ]d?ﬁ KRB G4D N SRbREE Pebcesd 652 Sarf REfoet BRscesPes4 and ot her

val ues such as the docunent age, size, source, etc.’ The |nfoEval uator
conput es t he fedtothemAicorptRriogessfasd. (The MerephEnocess 660 aceepther rrjedts pes of

the fol der. her rules to eval uate the docunent expyessions. i,nclude file
data such asgqcﬁg}erﬁahaé? {ryEe %‘Bt??@éme?’éi??e?ﬂ8“ﬁéf§hd%ﬁ?a&538§‘§i ons contain
expr essions tet}ﬁiuactfeﬁ{ §3RRBYrdA fHRCIngSRFAILatdYs A7RPIBgSeasionl ASEREES Ol der k.

Process S700 then proceeds to decision step S760. In decision Step S760, it
- is det er ni ned6Rfartahyzedothenenstraikpregsessiensrand ltonkertedthemainto expr essi ons

of the Smartfolder k, This step is carri ut, by ¢ arin e information
val ues and o@ﬁ@ﬁoaeetﬁnéﬁna\t?PhEéOﬁea&Pﬁe Ig‘g‘?l?‘éaéﬂﬁtfv%? ﬁgax?bt@t}gét‘ﬂ% t he
constraint e i [ | 2566 et WS al so

 eval uat ed. Tﬁgfgg%%ﬁg%%ﬁg%ymﬁgﬁmﬁ%ﬁ?c re%ﬁ%rﬁ? sgiﬁhgs AND, OR

" The result ofEvahee.nflrcthenbasis ofi SeaiEvalugés) getrirneditty InfeEdaliatenst670s to be
filed in Smartfol

K. . . -21-
| f the eval uéﬂ"é‘doagéﬁﬂﬁﬁttrawm§?ﬂ9@' th AcsRt 10651699 sirdg Bfessi ons of
Smartfol der koot @f S9ethéPR JVAERSHESs hecept@d Br kéfjBcted in a folder back to

the Submit Process 652 and Program Interface 640.

Referring to Figure 7, a flowchart illustrating one embodiment of

the method in accordance to the teachings of the present invention.

The process S700 begins at the START state. From the START
state, the process $700 determines if new folders are to be created (Step
S710). A folder here refers to any storage element that can be organized
as part of a filing system. If a new folder is to be created, process S700
proceeds to step S715; otherwise, process S700 goes to a decision step
S730. In step S715, the user enters the Categorize dialog interactive
session. The user creates the Smartfolders and arrange the hierarchy of
the folders according to his or her preference (Step S5720). Next, the user
generates the initial profile file and constraint file for each of the
creatéd Smartfolders (Step 5725). Process S700 then returns back to the
decision step S710. In decision step 5730, it is determined if there is any

new information or document to be filed. The arrival of a new
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docunent in Smartfolder k (Step S765). Ot herw se, Process S700 skips the
storing and woeeeoe the next folder (Step S770). The procesPCINHEI8/11392
determnes if another Smartfol der needs to be considered (step S780). If it
{is, Process S700 returns to step S750. If not, process S700 term nates.
Referring to Figure 8, a flowhart illustrating a training process S800 for
ithe, Submt process is shown. In the Submt process, a folder is trained to
‘accept the docunent and adjusts the information eval uator as necessary. The
docunent is referred to as an InfoQbject. The process begins at the START
step. Then thg,piaeesto Bedilealis aokh8lPTREEER Y the GBSk ERT T thetSiERo S810) .
The eval uati onoutl l'1zes the Smart Fol dgr ?gnst aint tile (Smaret Fol d%r. I NI)
,and the | nf oEmeiwudocumient to befiled) frooesst3780 seturss to decistort step $¥dOerfri ned i f
the InfoOnject, instances match the eonstraint t he deci sion p S820.
11°NQ the pr Sareds 8600apEEREn ke SFEHELERIR00 FtfedsdP HeP S
| nf oEval uat or ﬁ%{éffﬁﬁq; thé Bedtulddf Xk Gl (i%tn%eﬁg 2rd extFA@e@Gnidst ment.

e

i ndi cator infornms nfornmati on Evaluator to adjust 1ts paraneters such
that the infofomvamied/td the Constoaipd Fydhiator fer deteemining what fvldef yhe he
jconstraints. If YES, it .s.next determned if the SmartFol der has sub-

Ifol ders at t hdogumIEntdR fUBd N30 |t the SnartFol der does not have any
sub-fol ders, the process goes to step S865 in which the object is stored in
jthe folder and the THeORIRSS id SareiRARMANISAgo ?_thb@u Ntthelgedted Fo1 RS-
|folders, process S800 proceeds with submttin e InfoObject to each

t
isub-fol der (Silke fobdds)indexdhissinititligedein stap5788s dhe @bhytrpimt fsrakwator ni | ar

fconstraint matching, ste to termne . if |t.,can accept | nf | ect
oSt ralnt el B hE e btafiE S HAEsddink a3 ARCSRL o AT A

- 22- S750). OCRALS tROIHBE v ahAorSarRP of8R0ruld, thBT ARt accepts the
:docunent, process S800 proceeds to the decision step S860. In the decision

‘step S850, it Evalumdoeevahides tha deeumpnt expressinns (SieptST3%4t Thseci fi es

{keeping the rej ected.docunen [.f..Y cess S80 rogeeds .tp store the
{rejected docu GOt P rggﬁlé%‘? n{%’t g‘?’%‘@%@}? ! Sff’r }%"Er‘é HE3 °§§86
jtermnates. | @dchenedRGind Othet tvalbudsBifth dd thesdsteirgémt 4Ry side, b8f@, k. any

The InfoEvaluator computes the information value for the document

based on the profiles of the folder. Other rules to evaluate the
document expressions include file data such as time, date, size, source
etc. The document expressions contain expressions that correspond to
the constraint expression of Smartfolder k. Process S700 then proceeds
to decision step S760. In decision step S760, it is determined if the
document expressions match the constraint expressions of the
Smartfolder k. This step is carried out by comparing the information
values and other document values to the corresponding values in the
constraint expressions. The combinations of these constraints is also
evaluated. These combinations may include logic relations such as
AND, OR. The result of the matching is used to determine if the

document is to be filed in Smartfolder k.
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. docunent mat ches he[ hEd

"~ usage profiles. The syste

constraint that specifies keeping the accepted docunent. |If NO process
S800 term Rpb9spoThd YES, process S800 proceeds to store the Alagh N t he
folder (Step S865). Referring to Figure 9, a flowhart ustrating
a training process S900 for the Reject process is shown. The REJ ect process
Is trained to reject the docunent and adjusts the Information Eval uator
accordingly. Fromthe START state, the process S900 eval uates the

Smart Fol der constraints (Step S910). The evaluation utilizes the constraint

“file (SmartFolder. INI') and the InfoEvaluator information fromthe server.

Then process 8900 ocee t,he dec sion step S9 det e if the
38#54 Agrymen Ff‘pﬁglorﬁr’ﬂéég‘sﬁ@ eds to step

S925. If NOTex@f@&%m obHRaRic186LH dpf&ewsmtﬁﬁf&cb@&s 8 SiorewP. I n step
S925, process S900 feeds back an adj ust nent dicator to the InfoEval uator

server for tHecdmentdniSmattolder lsa{Sﬁeprﬁ765|)d|chemv1seanoess BH@0 skiper mat i on
Eval uator to ad ust its,paranete a tion v S
conmputed in fl?f’e t(?lnrn&‘f‘?%ﬁ"?‘ée {hsef ﬁ@‘f% { g Rqﬁ’ée?fgé}@i on step
S930, it is detedmthess éﬁothEESerJr%IdérSnééd%%Q Heoéd?@méﬂedggég%ﬁsﬁ ol ger .

YES, process S900 proceeds to step S93 NO, process proceeds to
step S940. | it ist Brpcgss570Q tesutsctonstap S7§0r é,f Bot, patotess 13700 éenmainatds. f ol der .
Then process S900 proceeds to step S940. In step S940 the docurrent i's

removed from the folde iRt Figee 8 2 avehridlestrasing Fﬁra}lﬂE‘&JP’é%%ﬁ-‘f

The Smart Fol der

i nvention ausmfdﬁﬁlé%&hﬁaﬁﬂ'o@& Hohovt In BesSAbRI pARess, GG R and the
i m nates the tedi ous process of document

. searching. | trained to @ncepm@esﬁj@t@nem and |ashusts theénfospgdiopr evalbiatasf t he

or or gani zat FORESBRoaRe doelntert i HERRR, & AT tpChicss thedost®er boa

“with referengegi® dtl thes8TARTReNMI0RNNR Srockdy SvAl85@E itRE ISpharkBoldet
i intended to be construed in a limting sense. Various nodifications of the

i || ustrativeconstraints (Step 5810). The evaluation utilizes the SmartFolder
constraint file (SmartFolder.INI) and the InfoEvaluator information
from the server. It is then determined if the InfoObject instances match
the constraints at the decision step; S820. If NO, the process S800 feeds
back an adjustment indicator to the InfoEvaluator Server for this
InfoObject (Step S825). The adjustment indicator informs the
Information Evaluator to adjust its parameters such that the
information value is computed in the direction to satisfy the
constraints. If YES, it is next determined if the SmartFolder has sub-
folders at the decision step 5830. If the SmartFolder does not have any
sub-folders, the process goes to step S865 in which the object is stored in
the folder and the process is completed. If the SmartFolder has sub-
folders, process S800 proceeds with submitting the InfoObject to each
sub-folder (Step 5835). Each sub-folder then essentially performs
similar constraint matching steps to determine if it can accept the

InfoObject (Step S840). If it does not accept the InfoObject, process S800
-22-



enbodi nents, as well as other enbodi nents of the invention, which are

apparent towmessmnst skilled in the art to which the inventi oPQF&/S9811882 ar e
deened to lie within the spirit and scope of the invention.

i-24- What is clained is: 1. A nmet hod for automatically organi zing
information into a plurality of storage el ements conprising steps

of : (a) generating a profile and a constraint expression
associated with one of said plurality of storage el enent s;
(b) recogni zing a feature corresponding to said profile contained in the

information; ,.nceeds to (Edision St¥I9880. MOthedotldréRbep® the dYcaghas, an

i nformation e};(presm on;
process S800 proceeds to the decision step 5860. In the decision step
S850, it is determined if there is any constraint that specifies keeping
the rejected document. If YES, process S800 proceeds to store the
rejected document in the folder (Step S865). If NO, process S800
terminates. In the decision step 5860, it is determined if there is any
constraint that specifies keeping the accepted document. If NO, process
S800 terminates. If YES, process S800 proceeds to store the document in

the folder (Step S865).

Referring to Figure 9, a flowchart illustrating a training process
S900 for the Reject process is shown. The Reject process is trained to
reject the document and adjusts the Information Evaluator accordingly.
From the START state, the process S900 evaluates the SmartFolder
constraints (Step S910). The evaluation utilizes the constraint file
(SmartFolder. INI) and the InfoEvaluator information from the server.
Then process S900 proceeds to the decision step 5920 to determine if the
document matches all the constraints. If YES, process S900 proceeds to
step 5925. If NOT, process S900 proceeds to the decision step S930. In
step 5925, process S900 feeds back an adjustment indicator to the
InfoEvaluator server for the document. The adjustment indicator
informs the Information Evaluator to adjust its parameters such that
the information value is computed in the direction to satisfy the
constraints. In the decision step S930, it is determined if the folder is a
sub-folder of a SmartFolder. If YES, process S900 proceeds to step S935.
If NO, process 5900 proceeds to step 5940. In step S935, the document is
rejected from the parent folder. Then process S900 proceeds to step

$940. In step 5940 the document is removed from the folder.
-23-




(d) determining if said information expression matches said constraint
expr essi on;wﬁgglo 724 (e) storing said information in sa}gsngisf
said plurality o? storage elenments if said information

expressi on matches said constraint expression. 2. The net hod of claim
1 wherein the step of generating a profile and a constraint expression

i ncludes a step of categorizing in an interactive dial og session.

3. The nethod of claim1 wherein the step of generating a profile and a
constrai nt expression creates an initial file. 4. The met hod

"ht or matt on 1 not ugbe Smaribider HEEAYRE vt syBi EsGRReT IR BN "t o oxt r act
sai d featur e predint invedHBn/BBHARAIG! GHeihTebRI GBSt Rrofhaival uat | ng

said feature“includes a step of detefm ning an i nformation val ue by
usi ng an i nf contenitoandvihleussage, profiles. Thaisystent hbvhindtes [the tediofiar t her
conprises a step of .updating said.infqgrmfj.on evaluator. , 7 The met hod
of claimé V\/Ré?‘gqsﬁ qff?g)%?f%oﬁeaﬁ B ?}B z}‘#c‘ﬁaﬂe ISt P 3j§0 leapns the ng the

i nformation. ysige 11:»1.'ofi1_-5h<§3f Rl g t@fca@ég%irfﬂe?th%c%&ﬁhﬂt'é‘%c@érﬁﬁt%’io gdati ng
includes a step of rejecting the information. 9. The nethod of claim?7
wher ei n t he siseps efirsantirinteresiy ehergarfizathendlanethdjdssts t he i nf ormati on

eval uat or until said information expression matches said constraint
expression. 10. Ihe, met hod . of ¢l ajm8 whereipn t.he step of rejecting the
i nformation adj ustvg_h{ ﬁghfsn%vr%‘[olno 2% S(F%g%gxbeé]@g\ r?ftﬁf%}cest& d

i nformation eNRseSHO BnREMRIs, Wi HeS@igticiPRShoRiMibn@sPtEPel On. 11

A system for automatically organizing information into a plurality of
storage el emsansirheddnpg digeising sense. Variops seeflifigatiens ob e ilbustmative |

a nmenory for stori.ng i.nstructi eque S i Gh the processar-based
systemis pr 88&%%3?911’:%% weil gg%r‘ﬁ%%?%ﬁgf‘%fs\%g g"epﬁ’}yreﬁ‘ﬁof'yw 1C’+t or age

el ements; andre apparent © Péeeoas skilledbiiptiedaftqosehithmidiyeh@bnexecuting the
stored instruction sequences, said instruction sequence i ncl uding
process steppertins argideemied forlie sathin the:spirit and scope)of the gryrntiare a
profile and a constraint expression associated with one of said plurality
of storage : el enent s, (b) recogni ze a feature
corresponding to said profile contained in the information,
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(c) eval uate said feature to produce an information expression,

(d) det agyoioeoi28 sai d i nformati on expressi on mat ches sai dPEHHEPSAAFNR!
expression, and
- 25- (e) store said information in said one of said
plurality of storage elenents if said information expressi on
mat ches said constraint expression. 12. The system of claim 11l wherein
the information is scanned to extract said feature. 13. The system of
claim 1l wherein said feature is evaluated by a constraint eval uator using
an information eval uator. 14. The system of claim 13 wherein
fsaid information gyghtal Ghithédasi usted until said information expression
| mat ches sai d constralnt expre55|on 15. The system of claim 13 wherein

finformati on evaluator is usted until said information expression does
1 not match said corst Aameth@é( ferautasnatically organizing information into a

plurality of storage elements comprising steps of:

(a) generating a profile and a constraint expression associated

with one of said plurality of storage elements;

' (b) recognizing a feature corresponding to said profile contained

in the information;
(c) evaluating said feature to produce an information expression;

(d) determining if said information expression matches said

constraint expression; and

(e) storing said information in said one of said plurality of
storage elements if said information expression matches said constraint

expression.

2. The method of claim 1 wherein the step of generating a
profile and a constraint expression includes a step of categorizing in an

interactive dialog session.

3. The method of claim 1 wherein the step of generating a

profile and a constraint expression creates an initial file.

“\§
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rejecting t %9?/91 7(2)4r mati on adj usts the infornmation eval uat or

i nformati on expression does not match said constraint expression.

-26- 10. The nmethod of claim8 wherein the PQé-lq@ng)‘nw;
un

sai d

4. The method of claim 1 wherein the step of recognizing a
feature contained in the information includes a step of scanning the

information to extract said feature.

5. The method of claim 1 wherein the step of evaluating said
feature includes a step of determining an information value by using

an information evaluator.

6. The method of claim 5 further comprises a step of updating

said information evaluator.

7. The method of claim 6 wherein the step of updating includes

a step of submitting the information.

8. The method of claim 7 wherein the step of updating includes

a step of rejecting the information.

9. The method of claim 7 wherein the step of submitting the
information adjusts the information evaluator until said information

expression matches said constraint expression.
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11. A systemfor automatically organizing information into a plurality of
storage el agpRbGorpd @ processor-based system conpri sing: PCT/US981BAYY Y
for storing instruction sequences by which the processor-based systemis
processed, the nmenory including a plurality of storage elenents; and

a processor coupled to said nenory for executing the stored instruction
sequences, said instruction sequence including process steps that cause the
processor to: (a) generate a profile and a constraint
expression associated with one of said plurality of storage el enents,

(b) recogni ze a fggt fife AREHEFRY 'iagswhéég{ipw&fekg{e@ft%?%tg{ in the

I nformati on, eval uate sal eatu ce an

i nformation gfpegssiodnadjusts the informat{ah) edehator natil fsasdiidforniatiorat i on
expressi on matches said constraint expression, and .

- 27- expression does not match saidecaRstERINhEXPINEEIOBN i n sai d one of said
' plurality of storage elenents if said informati on expression matches said
* constraint expression.

11. A system for automatically organizing information into a

plurality of storage elements in a processor-based system comprising:

a memory for storing instruction sequences by which the
processor-based system is processed, the memory including a plurality

of storage elements; and

a processor coupled to said memory for executing the stored
instruction sequences, said instruction sequence including process steps

that cause the processor to:

(a) generate a profile and a constraint expression associated

with one of said plurality of storage elements,

(b) recognize a feature corresponding to said profile

contained in the information,

(c) evaluate said feature to produce an information

expression,

(d) determine if said information expression matches said

constraint expression, and

M
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12. The systemof claim 11 wherein the information is scanned to extract

said featu 13. The system of claim 11 wherein sgiguésRaiishe is
eval uat ed @039’%"8%& rai nt eval uator using an information eval uator.

- 14. The system of claim 13 wherein said information evaluator is adjusted

s i P o w5

until said information expression matches said constraint expression.

15. The system of claim 13 wherein information evaluator is adjusted until
said informati on expressi on does not match said constrai nt expression.

- 28- ' - 28-

(e) store said information in said one of said plurality of
storage elements if said information expression matches said constraint

expression.

12. The system of claim 11 wherein the information is scanned

to extract said feature.

13. The system of claim 11 wherein said feature is evaluated by a

constraint evaluator using an information evaluator.

14. The system of claim 13 wherein said information evaluator
is adjusted until said information expression matches said constraint

expression.

15. The system of claim 13 wherein information evaluator is
adjusted until said information expression does not match said

constraint expression.

—
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