WO 97/ 3205 o - PCT/ US96/ 14797

System far staring and ret{rigwgmei-gi-t-zea—data— o

BACKGROUND OF THE I NVENTION 5 1. Field of the Invention Thi s
invention pertains to a database for informati on storage and
retrieval systens. Mor e particularly, a voice nessaging systemon a
conput er work utilizes the native file structurgcpfusseapyputer 10
operati ng gﬂ'f%ﬁ#to create a stabl e database which g%’. ds | ayers of
software typical of database systens wherein voi ce nessages are stored
for future access. The systemis also adaptable for the storage and
retrieval of e-mail, $ysémnfor storingl@andreirievingidigitized datals dat a. 2.
Prior Art Voi ce nessagi ng systens have beconme common in

today's increasingly conputerized SOC|et¥n Indeed the 20 nodern workpl ace
has come to enbrace conput

5 1. Field of the Invention
This invention pertains to a database for
information storage and retrieval systems. More
particularly, a voice messaging system on a computer
network utilizes the native file structure of a computexr
10 operating system to create a stable database which
avoids layers of software typical of database systems
wherein voice messages are stored for future.access.
The system is also adaptable for the storage and
retrieval of e-mail, facsimile, video mail and related

15 data.

2. Prior Art
Voice messaging systems have become common in
today's increasingly computerized society. Indeed, the
20 modern workplace has come to embrace computers and
related technologies as necessities rather than
luxuries. But we have become saturated with the
increasing volume of information available at our
fingertips as a result of the interconnectivity of
25 computer systems and networks. With increased
connectivity and access to information then comes the
inevitable requirement to manage the information.
Typically, information must be saved for later access.
Furthermore, access needs to be rapid and reliable or
30 technology begins to be a burden instead of a blessing.
Information is typically organized in databases.

A database provides easy access to large amounts of



related technologies as necessities rather than | uxuries. But
we have becone saturated with the I ncreasing volune of information
avai |l abl e at our fingertips as a result of the interconnectivity of

25 conputer systens and networks. Wth increased connectivity
and access to information then cones the I nevitable requirenent to
manage thewon¢a13208t i on. Typical ly, information nust poy/usae«ed9rf or | ater
access. Furt hernore, access needs to,be rapid and reliable or 30
technol ogy begins to be a burden instead df a bl essi ng.

Information is typically organized in (databa A dat abase pr.,ovi des
easy access to Pégaﬁmﬁﬁ%&ﬂu 18% s typlcgf&%[ﬁ@é?ﬁﬁﬁifSté orgaiize ahd o

PCT/ US96/ 14797 access in any other way. The codventiondDf&gw®idcncwhich is
typically difficult to organi ze and access in any other way. The

conventional apPrOSERTRENS a JALGHRARNITY % FRMBMRAYe Y BOcGASAter s to -
e oras anc BEEPSESEH 441 SEUcKUE o gltalsseqsamarsSamyeer
not only the dabf hecogdst anddfiblids within the records. The record
fields contain not only the data being stored, but
information about the data, such as the length of the
data record, date of acquisition, etc. The database is
also equipped with wvarious utilities for sorting and
10 extracting desired information from the records. These
utilities are also typically proprietary programs or
portions of programs which are suitable only for use
with the proprietary file structure of the database.
Many justifications are ©provided for the
15 conventional wisdom behind construction of proprietary
databases. They include such things as optimization of
search routines, customization of record and field
structure and, of course, the issues ¢f compatibility
and industry standardization or lack thereof. While
20 these are important business considerations, they
overlook a consideration often more important to
customers. Reliability or stability of the database is
arguably the most important issue to a customer whose
computer database has Jjust become corrupted and
25 inaccessible. The customer may no longer have access to
vital business or medical records, either permanently oxr
temporarily. Nevertheless, it is the mnature of
databases to use a proprietary database engine
constructed by the database program. A database engine
30 is simply a layer of additional programming on top of an

operating system. This additional programming layer has



i nformation about the data, such as the length of the data record,

date—of—acqut-sttonr—ete—Fhe—deatabase—+s——atso—equi pped vmt-h——varlous
utilities for sorting and 10 extracting desired information fromthe

records. These utilities are also typically proprietary prograns or
portions of progranms which are suitable only for use with the
proprietary, gfdé}lfz ?t ructure of the database. Mapérshélgés | cations
are provi the 15 conventional w sdom behi nd const ruction of
proprietary dat abases. They include 3uch things as optim zation of
search routines, custom zation of record and field structure and, of

course, the isstbs eﬁfenmpzft ibrreaging theamgmipdeustyyoft thriadatiabasieon or

| ack thereof. Wi |l e 20 S £9 i,derations,
t hey over | BERCSFE Sifsi s 3&9. M éeﬁte‘??rﬁ?ré' gﬁpgat §%€§ v;g:u'cgast Omers.
Reliability or gbapbising thd pedal abagecéssing da&ragtﬂblﬂsdt bRef®@HA .

| nportant issue to a custoner whose conput er dat abase has just becone

corrupted and 25  iheethesidrawbacknhg&oc datahesesniowral | bngdie ke i&ccess to
vi‘tal busi ngss g% Ere@ %al st!ﬁf&{uq% gft t}gkopﬁé%ggggy é@:rnerallg tlgrggor arily.

Nevert hel esS the " nature ses
proprietary da*sabhse. @ig.lsn&nstablm';smsuthedrégultdﬁ@fdahabps\sermimjr am A

dat abase engine 30 js simly g er of adg&j':l onal gro arrm ng on top of
an oper at i ﬁﬁrs%}%trﬁrsfﬁ'inst oo 2 ?%‘Fﬁaﬁ‘ w5 +f?%

portion of an index which results in the loss of large
segments of information which are themselves

10 uncorrupted, as well as the additional 1layers of
programming.

Databases of the prior art also slow access to data
because they typically require that a file not only be
found but opened, accessed and then closed in order to

15 check various attributes of the file such as creation
date, size, the type of data stored, etc.

Therefore, it would be an advantage to create a
database which is less complex than those found in the
prior art by eliminating the additional layer of

20 programming between the stored information and the
computer's native file structure. A further advantage
is to increase the speed of the process of accessing
data stored in the database, It would also be an
advantage to provide a database which is more stable and

25 less prone to corruption. It would also be an
improvement if information other than the data stored in
a file could be accessible without the time-consuming
procedures of actually opening, accessing and then
closing the file.

30
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3 the effect of increasing the conplexity of the database
process of saving and later -retrieving data, as well as decreasing the
speed of accessing data stored therein. Anot her drawback to '

dat abases found in the art is 5 that the structure of information is
general |y wooew13205 stable. This instability is the resuPETESIHENT pot ent i al
for pointers in the programto be |ost, corruption of a portion of an
i ndex which results in the | oss of Iarge4 segnent s of i nformation

whi ch are t hensel ves I he additional

| ayers of programw?%‘ggcw% %Fa@%sﬁmzs lor art also slow
access to data becalise bbBsyct \oi takl present riavehtion dd lproveeonl y be
found but opened, accessed and then closed in order to 15 check various

attributes of tRestrustygen for @ cdatappse whigh eissiipberepelyypersf data
stored, etc. —gopje an@%%%%obﬁﬁ%%t%%ﬁpggggﬂi ﬁﬂ%ﬁg&ﬁ&ee Ruhaedhe 2

dat abase which 1S Tess conplex prior art by
el i m nati ngst hethddptrienadrd.ayer of 20 programm ng between the stored

i nformati on and t he ] cor’%ter' ,nativfg_ file structure. A furLHer
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data stored in phgataasdhich kb M@.ﬁxéﬂlﬁo 1B88sa8omplex AMIUGRIChEO

provide a database which is nmore stable and 25 Iess prone to
corruption. elimipation 05 ® pyegrammed fileyftauskume.if information

other than the data féoisdyég another object of the present invention
10 to provide a database which provides more rapid access
to data as compared to databases found in the prior art.

It is a further object of the invention to provide
a database which does not need to be opened, accessed
and then closed in order to extract useful information

15 regarding certain parameters about the data stored
therein.

These and other objects are realized in a database
which stores various forms of communication in the form
of digitized data on a computer-readable wmemory for

20 future access and retrieval. Using the proven
reliability of a native £file structure of a computer
operating system, the database reduces averall
complexity, increases stability, decreases access time
to data, and decreases access time to various attributes

25 about the data. These objectives are achieved by
creating a flat database using the native operating
system file structure, thus bypassing a more easily
corruptible indexed database design created by a
database engine. A simple algorithm is used to find a

30 path to data files which can then be accessed using

conventional search algorithms and techniques.



a fil'e could be accessible wthout the ti me-consum ng procedures of

;actually opening, accessing.and then claosing the file. 30—.
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4 OBJECTS AND SUMVARY OF THE | NVENTI ON It is an
obj ect of the present invention to provide a structure for a database
which is inherently nore stabl e and | ess prone to corrq&%ﬁo t han

t hose fourfMOPT13285 the prior art. It is anot heFCTHF %f this

i nvention to provide a database whigh is inherently | ess conplex

t hrough the elimnation of a progranmed file structure. It

I's yet another abha{d-vrel NenPoamftion %%g@s:aangoaaw ﬁ&v'a%%éabqe&abase

whi ch provides nore rapi d access ata aS conpared t abases
found in the pr¢am bet accessed from dataiwmmhimwtbejdéglbizeﬁedanaentlon

to provide databa e whi ch, does nqt. ne opened, sed
and then cl osedtHERy 8P td“%?tr%qfsaé*t&l ‘| ng Fﬁﬁn nages re‘gé F‘

certain parametgfsi BuE datae rdaks tRéMicies.
] 5 These and other objects, features, advantages and
alternative aspects of the present invention will become
apparent to those skilled in the art from a
consideration of the following detailed description
taken in combination with the accompanying drawings.

10

DESCRIPTION OF THE DRAWINGS

Figure 1 is an illustration of a portion of the

subdirectories of the present invention using the native
15 file structure of a operating system.

Figure 2 is an algorithm implemented in C code
which zreturns the path through subdirectories to
digitized data files.

Figure 3 illustrates in block diagram form how the

20 system is implemented on a computer network to store

various types of digitized data.

DETAILED DESCRIPTION OF THE INVENTION

Reference will be made to the figures in which the

25 various elements of the present invention will be given

numerical designations and in which the invention will

be discussed so as to enable one skilled in the art to
make and use the invention.

While the title of the present invention specifies

30 that it has particular application to a call/voice

processing system, it should be understood from the



t herei n. These and other objects are realized in a database

whi ch stores various forns of communication in the form of digitized
data on a conputer-readable nmenory for 20 future access and retrieval.
Using the proven reliability of a native file structure of a

conput er operating system the database reduces overall

conpl exi t Yy %ﬁgases st abi I|ty decreases access tinme spcrmuseengei a, and
decreases access tine to various attributes 25 about the data. These
obj ectives are achi eved by creating®6a flat database using the native
operating systemfile structure, thus bypassing a nore easily

corruptible i nmmababamymmfcdeméuz data can et sbued amdi ne. A
sinple algorit S use a fixn d L Les mhlc can t hen
be accessed ushg;éer rec (}ﬁ\?egflggnaP%Q argc%ée' aﬁ%’%r PEP&“&%

t echni ques. that the\\Quinbek3266 individual digitized data files
PCT/ US96/ 14797 Furthernore, inforpati on concerning data file
attribute should not be excessively large or the benefits of the

5 database are lost.

More specifically, the preferred embodiment of the
present invention applies to the processing of voice
messages which are saved on a computer network.
Typically, the number of new voice messages for a single

10 user and the number of messages which have been listened
to but not deleted does not approach one hundred.
Evaluations of voice messaging systems have actually
shown that the total number of saved and new messages
rarely exceeds twenty at a time.

i5 However, as stated above, voice messages are not
the only form of digitized data to which the present
invention applies. Because it is implemented on a
computer network, a truly useful database of this nature
also finds applicability for processing of electronic

20 mail (e-mail), wvideo mail, facsimiles, and mail
distribution 1lists which are becoming increasingly
popular methods of communication in our high-tech office
era.

To implement the present invention requires a

25 computer network and an associated computer-readable
memory. The computer network server has an operating
system which controls functions of the computer which
enables users to interact with it by giving commands to
the computer to do things such as running programs,

30 reading keystrokes from a keyboard, etc. Also integral

to the operating system is a native file structure. It



can be accessed fromdata within the digitized data files, and nore
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wvhinphtéhereadable memory. 1In the case of the present
invention, computer-readable memory is any convenient
form of mass-storage such as a hard drive, but can
easily be extended to include an optical drive, a CD-ROM
drive, a mobile backup medium such as a ZIP drive, and
even a tape drive, However, if speed is any serious
consideration, a tape drive is impractical. Smaller
storage mediums such as floppy drives, RAM and flash
memory are generally too small and therefore also
impractical for implementation of the present invention.
It should alsoc be remembered that computer-readable
memory does not exclude the ability of the memory to
also be computer-writable.

An operating system's native file structure is able
to store data to a properly formatted computer-readable
memory, and then later access the data. Various
operating systems accomplish this data access through
varying methods, such as by referring to some table
which comprises an index to the data. It is not
important to the present invention how the file
structure works. What is crucial is that an operating
system be able to rapidly find data stored by its
particular native file structure, and that the file
structure be stable.

Stability of a native file structure is more of an
assumed feature by the present invention, given that a
file structure is one of the most basic features of an

operating system. A successful operating creates a

nPFSPWFmﬁﬁt?ﬁ?%ﬁ?n%nEﬁ?9ﬁ4¥¥§hﬁﬂeﬁﬁﬁﬁ%&f<on a
PEROR S EorROE e YeERrBla R Add £RE BBLfetaed |



25 wvarious elenents of the present invention will be given nuneri cal

«designations and in which the invention wl|l be di scussed so as to
enabl e one skilled in the art to make and use the invention.

Wiile the title of the present invention specifies 30 that it has
particul ar application to a call/voice processi ng system it should be
under st 00dWD9BM320% e WD 97/ 13205 PCT/US96/14797

PCT/ US96/ 14797 outset that any formof digitized data can be saved
and | ater recalled fromthis database. The only caveat is t hat
the nunber of indiyvjdual digitized data fi)es shoul d not be
excessively |ar ﬁ’éahiet ﬁ@lﬁ‘égfé‘f'wtzsw 35 Thwhich programs are |s3gcuced.

More specifical hy1 tdee Rhef csperaeilpdisyBbbms! Ad¥erred BEESENL thRxention
applies to the processing of voice _messages  which are saved on a
conput er net wofRecificatpps aze|3dl qensidared HiLfisiensirestatlsndor for a

single 10 “Sertggé&xﬂ&&%%rtﬂ 1B WNirhi0a02Y5e PAETHY 's3t AR t°.

but not del eted approach one hundred.
5 include but should not be considered limited to Netware,

DOS, Windows NT, Windows 95, Macintosh 0S8, 0O/S 2, UNIX
and VMS,
The database of the present invention is
implemented by using the file structure of any operating
10 system which supports subdirectory file structures. 1In
essence, virtually any operating system will work.
However, in a preferred embodiment which is used for
illustrating the database features of the present
invention, the operating system is Netware which was
i5 created by Novell for its computer networking software.
Generally, the Netware operating system resides on a
server or host computer which serves as a centralized
repository of programs and network connectivity features
for remote computers which connect to the host. Once
20 connected, remote computers take advantage of various
network abilities, such as the ability to communicate
with other remote computers.
The first essential element of the present
invention is to create a flat database. A flat database
25 is a static structure which is not adjusted to
compensate for unbalanced conditions. It is easiest to
picture the flat database as a B-tree file structure
which is typically broad and shallow, but without the
ability of the B-tree of compensating for subdirectories
30 which are "full" relative to other subdirectories. This

means that the databases never adjust or shift their



Eval uations of voi ce messaging systems have actually shown that the
total nunber of saved and new mpessages———Farey—exceeds twentyat—a

time. 15 However, as stated above, voice nessages are not t he
only formof digitized data to which the present i nvention applies.
gecagse itfishinplenented on a conputer network, a truly usefu

at abase of this nature also finds applicability fopchis rng of
el ect r oni YO 813245y | (e-mail), video nmil, facsi ?/n | es, gﬁgsmnaigl
distribution lists which are becom ng i ngyeasingly popul ar net hods of
conmmuni cation in our high-tech office era. To i nmpl enent
the present invegghtditd EHon' 8fie Ssubdiréitityl €b Afbvhek winsh atheas awei at ed
conput er - r eadabl e menory. The conputer network server has an
operating usbalansedi ch controls functions of the computer which

enabl es users to | ntﬁé@é“sp‘@c&@il‘:&%%Qf.h\égggago e 9n aoﬁreééﬁeeormut er

to do things such as Tunnrng prog readi ng keystrokes froma

keyboard, etc. esbs@ihéritegisl construttelihasopshicun ninsyfsgemei L.a n&tive

file structure. _It WO 97/ 13205

PCT/ US96/ 14597 database root directory is created and called DATA. The
next level of subdirectories are called first
subdirectories. Within each first subdirectory are a
plurality of second subdirectories. Being constructed
as a flat database which resembles a B-tree file

10 structure, there are an equal number of second
directories within each first subdirectory.

The preferred embodiment of the present invention,
as indicated in figure 1, shows that there are a total
of fifty first level subdirectories 10 (from 0000 to

15 9800, incrementing in units of 200). This number is not
arbitrary in that it is important to the access speed of
the database that there not be any more than about 128
subdirectories at any subdirectory level. This is
because experimentation has shown that exceeding 128
20 subdirectories or files per subdirectory results in a
significant reduction in access speed to the files
within subdirectories. The number of  first
subdirectories 10 was arrived at because it was a number
less than 128 for the reasons given above, and more
25 specifically because the total of number of second
subdirectories 12 within each first subdirectory 10 had
to be kept below 128 as well. As figure 1 shows, the
preferred embodiment has a total of 100 second
subdirectories 12 within each first subdirectory 10.
30 However, it is not readily apparent why all of the odd

numbered second subdirectories 12 have been skipped.



Is referred to as "native" because each operating system has its own
met hod of creating recogni zabl e storage space on a storage nmedi um
referred to as the associ ated conput er -readabl e nenory. I n the case
of the present 5 invention, conputer-readable nenory is any conveni ent
form of mass-storage such as a hard drive, but can easily be extended
to i ncl udewgyyrgses cal drive, a CD- ROM drive, a nobepCevsssakIys nedi um
such as a ZIP drive, and even a tape drive. However, if speed is any
serious 1D consideration, a tape drive i1 inpractical. Smal | er

storage nedi uns such as floppy drives, RAM and fl ash menory are
general ly too snal| EeE exammdieor Ehg| Erst of thepsegand: gubdbrestnsiiefent ati on

of the present LyvepliQlinpereq \bbo8NOUnd R0 DEcdpIeabersd !

d
conput er - r eadabl e menory does not excl ude t 1Tty of the ﬁ%nnry to
al so be conput esuldiitrabteries 16 i#&n opwmbetredg SYHIRY s natSecond | e

structure is able, .. to s data to a properly.fornptted
conputer-readabﬁ@bélrecﬁgﬁ%r$§%Séuﬁ# THATS P&t & E%éégggpfﬂ@ nefRfage
Various 20 @perfkieRd s¥SbBIEe AGHARR! | flinddY S (€8! baCegpIatieaydltor
varyi ng net hods, such as by referring to sone table whi ch conpri ses an

i ndex to the datmailbokesi@ and 1. Thigpbstberauss expepimenpatiovdi®s on how

the file again demonstrated that in a typical call\voice

processing system, it is extremely rare for two users to
simultaneously have more than 64 old and new messages
10 each. Thus, the total number of messages stored in
second subdirectory \0000 at any one time should ideally
never exceed 128. The end result of this database
structure is that 50 first subdirectories 10 each having
100 second subdirectories which each store the data for
is two users means that a total of 10,000 possible
individual storage sites, logical or physical, have been
created for the database in the preferred embodiment.
Obviously, there are a large number of wvariables
which can be altered to change the storage capacity of
20 the present invention. For example, a level of 100
third subdirectories {(not shown} within each of the
second subdirectories 12 increases the storage capacity
to 1,000,000 storage sites. It should be apparent that
the present invention can organize extremely 1large
25 numbers of storage sites while maintaining a very
shallow database structure. In the example above, a
database search engine need only gc down through three
levels of subdirectories to find data, despite the fact
that there are 1,000,000 storage sites available.
30 Having created a file structure for the database

using the native file structure of the operating system,



structure works. What is crucial is that an operating 25 systembe able

' ' native f+te—structure,
and that the file structure be stable. Stability of a native
file structure is nore of an assunmed feature by the present
I nvention, given that a 30 file structure is one of the nost basic

features operating system A successful oppedis eates a
WO 97/ 1328?30%3205 PCT/ US96/ 147567@4‘96

8 stable "platform within which prograns are execut ed. Al'l of
the operating systens referred to in this specification are al

consi dered suféhei anitty stebl eidorto be t&isleurpgosaddentifye suoragei on.
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and VM. the implication from the paragraph above is that finding
a storage location among 1,000,000 or even 10,000
5 storage sites as in the preferred embodiment might
significantly slow access to digitized data in the
database. A significant point of novelty of the present
invention is a quick and simple algorithm for
determining where digitized data is to be stored, and
10 from where it can be retrieved.

Figure 2 is a source code listing 20 of the
algorithm used in the preferred embodiment for
calculating a path down through subdirectories 10 and 12
to desired digitized data. The algorithm was written in

15 the C programming language code, and when passed an
absolute owner index number 22 and an extension 24, it
returns a path to digitized data in ASCII format to a
character buffer. The path stored in the character
buffer 26 is then extracted and a command is issued to

20 either save or access the digitized data. More
generically, the algorithm is a process for identifying
a path to a data file stored on computer-readable
memory, and then accessing that file. Accessing
includes activities such as reading the file, modifying

25 record fields within the file, appending information to
records within the file, deleting the file, and so on.

It is probably helpful at this time to walk through
an example of precisely how the algorithm interacts with
the database which has been implemented in the native

30 file structure of the operating system. Suppose that a

user of the call\voice processing system of the present



The database of the present invention is I mpl enent ed by using
the file structure of any operating 10 system which supports subdirectory
file structures. In essence, virtually any operating systemw ||

wor k. However, in a preferred enbodi nent which is used for

il lustrating the database features of the present I nvention, the
operati ng WA¥&RASs Net ware which was 15 created by NoveRdraAisesni?ns
conput er networ ki ng software. Generally, the Netware operating system
resides on a server or host conput et2 whi ch serves as a centralized

repository of programs and network connectivity features for renote
conput ers whi ct‘f‘"b‘g?ﬂfé‘&n teedfe YoRlay Gﬂ?@ezd‘esééﬁﬁegﬂ'gﬁ, fef3tMShonput er s

take advantage @fon ahdOltSox 3" Netwile allidde ii%nt%@?ﬁn@?_%&h@lébiféty to
e

comuni cat e wi th other renote conputers. first essential

el ement of the yRtEwIHCTYPtic) nkkmivaer is morerbbkeln i Be dgrdbages A | at
dat abase 25 ig, e%1 w?xti%?];' %%%g_t.r%gtcgr ﬁﬁg‘?éé:guz!"s ffgﬁtthea%ﬁéli)ggu?}é Ot he

conpensat e f or ‘unbal ance di t1rons. asl| es (0]

flat database asjchriBQ.r eeblite fdspeitively. THEigder IS4 tRbiehlyybsoad and
shal | ow, but w thout the abi Iitdy of the B-tree of_ conpensating for
subdi rect or i es PERFOMFER &rBetyerked COMRUESE eonRA%RAd SPaPrmechest es.

This MeanSe td@ e LHRRARES RV Ehe APk &Adr Ua PHbaikBEL! the
usery runs a program which displays a 1list of new
messages and previously played voice messages, if they

10 have not been deleted after playback. The user selects
a message to listen to, either an old one or a new one.
The program associates with the unique user a previously
determined "mailbox* where all messages for that user
are stored, and a previously determined unigque message
15 number associated with the message selected. The
maillbox and message number are dynamically updated in a

file associated with the program.
Once the message is identified for playback, the
program accesses the database and ©passes three
20 parameters to the database. In the preferred
embodiment, two parameters contain useful information
and the third is a dummy or place-holding variable which
reserves space for data to be returned £from the
database. Specifically, the terms are passed to the
25 GET_BOX_ FILE_PATHNAME procedural algorithm. They are
the terms "box id®" 22, "buf" 26 and "ext" 24. The term
*box_id" 22 is the absclute mailbox number associated
with the user. The term "buf” 26 is the dummy variable
which will contain the data path to the digitized data
30 returned by the algorithm. The term "ext" 24 is the

actual name of the file which advantageously also
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' -when t hey are———-
unbal anced. More specifically, the flat database in a preferred
enbodi ment is constructed as shown in figure 1. A 5 database root
directory is created and call ed DATA. The next |evel of

subdi r ect 0Wo°§m3ﬁ§e called first subdi rectori es. W&lwh first
es

subdirectory are a plurality of second subdirectori el ng
construct ed as a flat database which3resenbles a B-tree file 10
structure, there are an equal nunber of second directories
within each firsdestifliesgaticular attribibes pefehe dilenrbodnmehisof t he

present invention, as |ndl ated in fiqure 1, sho that there are a
t ot al of $¥AmBle, the P@?fe} q:e‘@ﬁ}% §’§sfﬁd(??vﬁﬁ)dﬁ5’°{e Urfs 93800,

i ncrementing ingung{ Sy éiﬁp)exteﬁgaénnﬂm 4§gmtsn arbitrary in that
it is inportant to the access speed of t he dat abase that there not be

any nore than about Tg first suepliofecthe i aloaitdmy isudd ddmidey tItheI
Thisis o bscause experi Tental] opohapashonn, 4 hahexoepdlpo .

subdi rect orPes of lf‘l | éspe ditectory resultsin Si gn cant

reduction in ac?ﬁéels@m 6.t hgsind e&he subdivedtvry st:subdureodsﬁ)ruhes.
The number first subdirectories 10 was_arrived at because it

was a number  Pprefexxed embpedinent o thecindex placghotdent cls &®atore 25
specifically beea%sgt hechgt illeseit nygbﬁesgibgﬁcap%al numb%ibq}lrt?actaﬂr' es 12

within each first subdirectory 1 be kept bel ow 128 as wel .
As figure 1 shoisteger compongnefemded dmua&enpmpaseattot &hepf th@0 second
subdi rect orlloes 12::1\'{\’11&1@2{]1' %a%gdfeléﬁtasxu%dsl Lss ory wr:.tten, the decimal
component is dropped from the result. The remaining
integer portion of the result is then multiplied by the
index placeholder 28 (200). The result is a value
stored in the variable top level 30 which represents the
15 path through the first subdirectory. 1In this example,
dividing the number 3 by 200 gives a result of 0.0150.
Multiplying the integer portion of the number {zexro) by
200 gives a result of zero. Therefore, the variable
top_level 30 is equal to zero, or 0000.
20 The next step in the algorithm is to equate a
variable called sub_level 32 to the value of box_id 22,
and then to execute a modula operation on sub level 32.
In this instance, by executing a modula 2 operation on
sub_level 32, the effect is to return a value of TRUE
25 for the *if" statement if the variable stored in
sub _level 32 is odd, and a value of FALSE if the
variable stored in sub_level 32 is even. The algorithm
will then subtract "1* from the value of the number
stored in the variable sub_level 32 if the wvalue in
30 syb_level 32 is odd, or go to the next step. In this

example, sub_level 32 is equal to 3 which is an odd



30 Fbmever, it is not readily apparent why all of the odd nunber ed

second subdirectories 12 have been ski pped. WO 97/ 13205

PCT/ US96/ 14797 10 For exanpl e,
the first of the second subdirectories 14 is nunbered \ 0000, and the
second of the second subdirectories 16 I's nunbered \0002.
Second WOSGIWS ect ory \ 0000 14 serves as a "mail box" BETHEMH4WE 5
owner absolute index nunber (to be i | ai ned) for mai | boxes 0
and 1. This is because experinentation h again denonstrated that in

I 1\ f
Gsel s to o R ne SHEFSeREGS i SR CR STICUS MO ARYERGR 10

each.  Thus, thesdixislinngibelewdl MBS MAGEngStREFalue of 2, DRCOD02.
subdirectory \ 0000 at any oné tine should ideally never exceed 128.

The end result of tHihaddiabaseath to t§?rﬁ%ﬂ%ﬁléeidsdﬁﬁatsw€fq Azt the
subdirectories é&hﬁﬁ%&kiyggdglle memory is returned by the procedure

5 20. In this example, the root directory is called DATA
34. The complete path to the digitized data message
4543 is then returned in the wvariable "buf* 26 as
*DATA\0000\0002\00034543 ,MSN" .
As shown, the algorithm appends the mailbox box_id
10 22 to the digitized data message to create an eight bit
filename {00034543) with a three bit extension (MSN).
It should be mentioned that using a base 10 decimal
system limits the numbering scheme and total number of
subdirectories. However, the limitation is easily
15 overcome by changing from a decimal system to a higher
base numbering system. For example, the database could
use the commonly used hexadecimal or base 16 numbering
system. However, equally plausible is the use of an
even larger numbering system such as one based on the
20 entire ASCII character set.
Returning to some of the variables and values in
the example above, the index placeholder 28 was assigned
a value of 200 because of the file directory structure
chosen. This means that although there are only 100
25 "second subdirectories” in each of the first
subdirectories, the second subdirectories are created in
increments of two. This is because each of the second
subdirectories is a holding place for the digitized data
of two users. In effect, the index placeholder 28

30 represents the number of users at the lowest



100 second subdirectories which each store the data for 15 two users

reans __that a —total—ef—36-806-—pess+pe———ndi vi dual storage sites,
| ogi cal or physical, have been created for the database in the
preferred enbodi nent. obviously, there are a | arge nunber of

vari abl es whi ch can be altered to change the storage capacity of 20

the present invention. For exanple, a |level of 100
subdi r ect (W?gg“f ot shown) within each of the secolr:g"gﬁ%mﬁéctori es

12 increases the storage capacity i® 1, 000,000 storage sites. It
shoul d be apparent that the present invention can organize extrenely
large 25 nunhfisairektosiOleesl of the detdlsaswmi andi camdpe vagripd to

shal | ow dat abase structure. I n the exanpl e above, a dat abase
segaph engi ne n@&ﬁfﬁm?ﬁ Godabaka8®r ough t hree | evel s of
sybdirectories to fi A ; Qespd t hes h :

1, 000, 000 storage si}?%stg%%aﬁ%?#eﬁ.éﬁ%gﬁﬁe%f ?lg\ﬁeﬁaycﬁiea%ﬁ pge? Flﬁg

structure for tievetstizasks the alsikigy hef n&bevalgtighass rtet GCELEF t he
operating sgstenl , e aes ;
information about the digitized data saved in a storage

location on the computer-readable memory without
actually opening up the digitized data record. This
ability substantially increases the speed of the
database because it avoids the time consuming steps of

10 opening a file, accessing data and then closing the file
when the desired information typically resides in a
field within the digitized data record. Instead, the
present invention uses the built-in function of the
native file structure of the operating system to record

15 certain attributes about the file outside of the file.
In other words, the date of file creation, the time of
file creation and the size of the file are standard file
parameters which are accessible without opening the
file.

20 The present invention takes this idea another step
further by creating a message filename convention so
that useful information is contained in the filename
itself. This process again avoids the need to open the
file to retrieve information. For example, the mailbox

25 number is referred to as the message owner absolute
index number thereby identifying the mailbox which owns
the message. In the example above, the mailbox was
numbered *3", and using the algorithm, a message for
that mailbox was stored in second subdirectory /0002.

30 The message in the example above was previously

identified as being message 4543.MSN. The numeric
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11 the next step is to be able to identify storage | ocati ons where
digitized data is to be saved. However, the inplication fromthe

par agr aph above is that f.inding a storage |ocation anong 1, 000, 000 or
even 10,000 5 storage sites as in the preferred enbodi nent m ght

si gni fi can¥\WiAa3288%v access to digitized data in the d RCTUERAATIA
significant point of novelty of the presg:t invention is a quick

and sinple algorithm for determ nthg where digitized data is to be

stored, and 10 _from wh it _can _be retrigeved. . FiLgure,2 is a
source code |i SRFHgb °g %emessaggl bg?ﬁﬁ%ca(fslé’&‘ nupber, i 8, 3383 [ ed
enbodi nent  forgile indekCub@béPonpidiaiderdaws hhigigie dildiereebertge 10 and
12 to desired digitized data. The algorithmwas witten in 15 the C

progr ami ng | anfifyevd , agaeconk eyizeqtary. Thedahaifd lenwaefex ndex
nunber 22 and ' |t ratycn Qi tlzed data in
ASCl | format t%“‘é&gzquc%g‘fl éé?]é* S v st & H%‘hghga ﬂﬁés]t%%egdelgﬁgkéeg%har acter
buf fer 26 i5 thssvektimehedsarshd subdiieadtosy i spugdith Qfinpaxitshar issave or

access, 1he, Sl R e R 1o SR LY Al R LT < @

conput er - r eadabl gdeed unTOIRLY, If &t isl,NeRe mesiR N8 shved. fif fot,
Accessi ng i ncludes activities such as reading the file, nodifying 25

record fields wrandeminhgdngrategpdasai fglentodeminurbans are crgabeds within

the file, deleting.ihe fi.le . It is probably hel pful at
this time to vva??gf%raou‘ﬁhlqde %ugﬁggxggm %u%%' preci sely how the al gorithm

interacts woth THhe sahpled askarddtdrshagMdmeEdlpwdngniche inamelecnati ve
30 file structgggifgntg¥at%geggéég eS égé??ficgggggsgﬁéggg fﬁentify a
message type. The message type can be any combination
of characters or possibly numbers which uniguely
identify the source of the message. For example, the
i5 message can be a voice message as in the preferred
embodiment, but can also be a FAX, e-mail, video mail,
FAX distribution list, e-mail distribution list, video
mail distribution and so on. The message type
characters may be any ASCII character allowed for use in
20 filename extensions by the native file structure of the
operating system.

The preferred embodiment uses the Netware (and DOS)
convention of eight characters for a filename and three
characters for an extension, referred to as 8.3. The

25 preferred embodiment reserves the first two characters
of the extension for the message type indicator. At
present, the preferred embodiment is directed to voice
mail only, and so the message type indicator only
identifies whether the message is of a "normal" type or

30 in other words a message not received as part of a

distribution 1list, or whether the message is a



user of the call\voice processi ng system of the present WO
Q7/13205

12

RCT/US96/14797 -—

i nvention needs to play voice nessage file "4543. MSN' from
mai | box "3". VWile these identifying | abels are rather cryptic, the
is nore likely to be reading a | abel which says "Voi ce nessage

user

#12" fron1gg89gﬁﬁ&pox of 5 “John Q Public" respectiVvepyrusokligrdser is

typically a

or centra
program whi ch displays a |list of new
Voi ce nessages,

user

sel ects

10

15

20

25

30

person with a networked conputer connected to some host

conputer. In the preferred enbgdi nent, the user runs a
messages and previously played

rdidtheputed" type amd rbeetvekd| Bxtowd aafii strifbatiacRist The

of which the person receiving the message is a member.
Specifically, a "normal" message is referred to with the
characters "MS", and a "distributed" message is referred
to with the characters "MD".

Appended to these message defining characters is a
single character which denotes the message state or
status, and is referred to as a status indicator. The
status indicator includes file attributes which indicate
whether the message is new, saved or played, temporary,
and so on. A message is new if it has never been played
by the user who has received the message, and is
represented by the character *N". A message is saved or
played if it has been played and not deleted from the
user's message space on the computer-readable memory,
and is represented by the character "P". A message is
temporary, for example, when the message is in the
process of being saved to the computer-readable memory,
and is represented by the character "$".

When the database executes the function of
examining all of the files in a user's subdirectory, a
message with the *$" character as the last character in
an extension is ignored as if it does not yet exist.
When the message has been completely saved (the person
finishes recording a message), the file is copied to a
new file with the "$" replaced by a "N", and the
temporary file is erased. A new directory of the user's
subdirectory will now show that a new message is there
waiting to be played.

Figure 3 illustrates the present invention

implemented on a Local Area Network 40 (LAN) such as one



+
a message to listen to, either an old one or a new one. The program

«associ ates with the unique user a previously determ ned "nmai | box"
where all messages for that user are stored, and a previously

determ ned uni que nmessage 15 nunber associated with the nessage

sel ect ed. The mai | box and nessage nunber are dynanicaJLy updat ed
in a WO PEIRBsoci ated with the program VP4 ssage i s
identified for playback, the prognﬂy accesses the database and
passes three 20 paraneters to the at abase. In the preferred

enbodi ment, twg, PYATRLCT S FONLAL AN Hnd iU T |0 hain sdfhd g LNITC s

a dummy or plac g varia reserves space for ta to be
returned from tHagt computkt aizgsaccespars ftelephyne tdenrharivataoss ppssed to
the 25 CET_BOX FILE PATHNANE procedural al gorithm Thﬁy are __ . t he
terms "box_id 38 ayuPluxglity - of  repoteTHgopRRLRTS 4645y TPID2 js the

absol ute mai | b%df‘igh‘i—ﬁtiléﬁo%ﬂhﬁd the systieh! il Cadigftiabithad esthebul " 26
is the dummy variable

5 forms of communication storage and recall, especially
those associated with computer technologies.
While the preferred embodiment is presented as an
application of a database in computer-readable memory of
a computer network, it is noted that the present
10 invention works equally as well on a stand-alone
computer. All features of the system applied to the
networked computer apply to whatever types of messages
that a computer can receive. For example, a stand-alone
computer which dials by modem into the internet can
15 download messages and then logoff the internet
connection. Likewise, the computer could receive phone
messages for many people if connected to telephone
lines.
It is to be understood that the above-described
20 embodiments are only illustrative of the application of
the principles of the present invention. Numerous
modifications and alternative arrangements way be
devised by those skilled in the art without departing
from the spirit and scope of the present invention. The
25 appended claims are intended to cover such modifications

and arrangements.



mhich‘mﬁll contain the data path to the digitized data 30 returned by the

al-gorit-hm—Fhet-erm-text——a4- | S t he act ual -name of the e which
advant ageousl y al so

PCT/ USO6/ 14797 o CTARORR et
particular "attributes of the filt. 9n%hirs s =+ exanple, the box_ id 22
vari abl e pagpregaies t he procedure s 3, and the extensdissgiamws
4543. MSN. The first step of the algorithmis to divide the 5
val ue stored in the box id 22 variable by%n index placeholder 28.

Usi ng the subdirectory structure of t he preferred
i ndex pl acehol der 28 is equal o XPIMBhe result Eﬁb&ég@épﬂ Ag $@
nunber with an What is claimed is:

1. An information processing system for storing and
retrieving a plurality of digitized data segments, said
i 5 system providing a stable database structure wherein the
plurality of digitized data segments are rapidly stored
and accessed for retrieval from a computer-readable
memory, said system comprising:
(a) a database which utilizes a native file

10 structure of a computer operating system to create a
plurality of storage locations in the computer-readable
memory, each of the plurality of storage 1locations
having a corresponding unique address defined as a path
to a directory created by the native file structure;

15 {b) means for determining a first storage location
where a first digitized date segment is to be stored
when the first digitized data segment is received;

(c} means for storing the first digitized data
segment at the first storage location;

20 (d) means for determining the first storage
location where the first digitized' data segment is
stored when it is to be retrieved; and

(e) means for retrieving the digitized data segment
from the first storage location..

25 _

2. The information processing system of c¢laim 1
‘ wherein the plurality of digitized data segments which
are stored and retrieved are selected from the group
consisting of voice mail, e-mail, facsimile, video mail

30 and related data.

i



|nteger conponent and a deci mal conponent. When thry.l particular C code
ssyntax is used as witt I , conmponent THiS & i he
result.  The remaini ngei mm’mmﬂu'“" t' on of the reSU'ﬁFé%‘ip !

mul tiplied by the i ndex placthdl der 28 (200). ! al ue
stored in the variable top_| evel 30 which represents the 15 path through
the first WQB#ddtory. |n this exanple, di vi di ng ropuUsasttigsr 3 by 200
gives a result of 0.0150. NUItipIyEgg the integer portion of the
nunber (zero) by 200 gives a result“of zero. Therefore, the variable

toplevel 30 is

. 0000. 20 ., T t st
algorithmis to équ ?%o égkgrmgéﬁ?%b95°%%ﬁ7iﬂgsf¥5%3€2$s3§eggn?ﬂel9alue of

box id 22,

In this |nstance1
the effect is tB+R¥

t he vari abl e

t he

t hen subtr abt
subl evel 32 if

st ep.

vari able stored in sublevel 32 is even. The al gorithm
"4 fr't)hetliafoame:'.m phecessireg system;tasedeifmnédiemari able -’
t e vaI n sub_level 32 is odd, to the_next
In this © amﬂh(?re%f}b th¢el MRS d4fal dted" %\?VHF“BH i $h&n odd

10

15

20

25

30

qual

in the

caaﬂmthe»haxemxenat@stew@ukah@pamtﬂﬁaeg Na SRy ¢br32.

¥k of ha@lgratree 9F

% executing a nodula 2 ocg)ere%:tlzf%gi gnF sub-1level 32,
¥Drc i atp" segmentshent

| f

stored in sub _level 32 is odd, and a value of FALSE if

correspondlng unique address where each of the plurality
of digitized data segments is stored and is to be stored
comprises a microprocessor executing a sequence of steps
retrieved from the computer-readable memory of the

computer.

5. The information processing system of claim 1
wherein the native file structure of the computer
operating system which creates the corresponding unique
address defined as a path to a directory includes means
for creating a plurality of nested subdirectories which
correspond to a plurality of unique paths from a root
directory to a plurality of subdirectories in the
computer-readable memory wherein the plurality of

digitized data segments are stored.

6. The information processing system of claim 5
wherein the native file structure of the operating

system includes 8.3 structured filenames and extensions.

7. The information processing system of claim 5
wherein the database comprises a flat database having a

static structure.

ot Has Been RTlaced
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in sub_| evel 32 havi ng th 0002 - h
to the digitized data sto a W onput er - r eaflabl e REp

returned by the procedure '« I's exanpl e, f 00 S
cal l ed DA 4. The conplete path to the digitize ge

4543 is t e!rrmr etslojrned in the variable "buf" 26 as g&hﬁs&ﬁ%?ﬁ

" DATA\ 0000\ 0002\ 00034543. VBN' . 2:As shown, the al gorithm appends
the mail box box id 10 22 to the digitized data nessage to create an ei ght
bi t filenshe (0E34343prmation tpwamedsingexspssemn (fVBlaim 5 |t

shoul d be nentiqned .that using a base 10 deci stemlimts the
nunberi ng scheﬂé“ﬁﬁﬂji g R PHisystem %ﬁbgaiﬁﬁﬁ?ﬂ' m the GEQEP, the

limitation is @afdistily &FcDHOSIE Natwakandiwihdowamar deﬁiméwéy%emto a
hi gher base nunbering system For exanple t he database coui d use

t he conmonly uRF Inbeshe SSmaP/6r 2 badrix @nd S| ng system However,
equal ly plausible is the use of an even | arger nunbering system such
as one based on the 20 entire ASCI| character set. Returning to
sonme of the vardabl aheandnfakmasion procddidngxaspseemb®de, d1R@m ngex
pl acehol der 28 was assi gned

wherein a filename for a segment of digitized data to be

stored and later retrieved comprises:

a message owner absolute index number which

10 identifies the owner of the corresponding digitized data
segment;

a data file index number which defines a unique
number for the corresponding digitized data segment with
the subdirectory;

15 a message type indicator which defines the type of
message contained in the corresponding digitized data
segment so that it can be played back using an
appropriate method; and

a status indicator which defines a message state

20 for the corresponding digitized data segment.

10. The information processing system of claim 9
wherein additional file information associated with the
file name for the corresponding digitized data segment
25 which is accessed without opening it further comprises:
a file date of creation;
a file time of creation; and

a file size.

30 11. The information processing system of claim 10

wherein the database comprises a native file structure

" “‘ﬁli‘fiﬂ‘ﬁi‘ilﬁﬂi‘m i



cacn o tne rrrst  AUHNETRS R e oo R ey
L s *

created in i ncrenents o etause each

subdirectories is a holding place for the digitized data 0 we-UsSer s
I n ef fect WQH&3RWdex pl acehol der 28 30 represents the PGINBIONI4MDf  users
at the | owest WD 97/ 13205 22

PCT/ US96/ 14797 15 subdirectory | evel
of the dat abase, .can pe | t : ,ze aéﬁf::%ﬁ :

Anot her signi fﬁggﬂﬁgﬁo nté)o?é(ﬁ%}%é tygg?tt r?é(}%‘rﬁ'g‘g&t a | nvg%?i oc’nf Is the

ability of the fatsxbasbdiTreatories withinm othat rost adirrcttdiry digid ized dat a
saved in a storage .. | Qcati on .on the conpufer-readabl e nory Wt hout
actual |y openi rPé’q‘\fﬂll"ﬁé' &tgisacoRg Eé‘ﬁ’ﬁhfﬁﬁggﬁ’?es W?}Em eacrxgb‘?ﬁ i t3e
substantial |y igfier@asey bhesspsednaidieRrtoriestat abase because it avoids
the tinme consumng steps of 10 opening a file, accessing data and then

closing thesfile when the desired information typically resides in a

field within the di gl 260r AlA {50 OplocebbiiF0ystBR of claim 11

wherein there are less than 128 first subdirectories

within the database root directory.

1o 13. The information processing system of claim 12
wherein there are less than 128 second subdirectories

within each of the first subdirectories.

14. The information processing system of claim 13
15 wherein all of the digitized data and related files are
stored in the plurality of second subdirectories in the

computer-readable memory.

15. The information processing system of claim 14
20 wherein the means for determining unigque address where
each of the plurality of digitized data segments is
stored or is to be stored comprises means for receiving
information including an absolute owner index number,
and then determining a corresponding first subdirectory
25 and a corresponding second subdirectory within the

corresponding first subdirectory.

16. The information processing system of c¢laim 1
wherein the system which implements the present
30 invention is selected frxom the group consisting of

stand-alone computers and computer networks.
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present invention uses the built-in function of the native file
«mucl_ux-&_gi_t-he—o-pe;-a-t—L-ng—&yéfe'm to record—3b—seertain attri but es about
the file outside of the file. wor ds, the E‘T'!*HESBEEN
creation, the time of fiI H ’!“Eﬂ e size of Lﬁgfﬁ
standard file pararreters whi ¢ bIe W th ut o 9, Lhe
file. 20wgornszekhe present invention takes this idea anpé—f}gggﬁmﬁp
further by creating a message filenanme convention so t hat usef ul
information is contained in the fil enan®3 itself. This process again
avoi ds the need to open the file to retrieve information. For
exanpl e, the mai7l.boR m@thod ufderstioringf sndevetwiewinche pdusagdtyvwer
absol ut e

The moseage. N9 AEREoR ARTE S & 5ot Ro M, PRRE a5 bR 5

and using the atagnet H&a@aé@%&&ﬂ@tﬁ@é less prohat tdBedBRiptiRs §holed in
second subdirectory /0002. The message in the exanpl e above was

previ ously impreyAngf | é§°8§s bePReedeswHtin 543 (gqupPuterEeadaRie
WO 97/ 1320 PCT/ US96/ 14797
of}
16 pCS)SI’tIOI’l ofyt hgnﬁegsmﬁrelﬁlcre%t |cs§te on nunber is a data
(a) forming the database by creating a plurality of

storage locations in the computer-readable memory by
utilizing a mnative file structure of a computer
operating system to create a unique address defined as

10 a path to a directory created by the native file
structure;

(b} determining a corresponding storage location
where a first digitiged data segment is to be stored
when the first digitized data segment is received;

15 {c) storing the first digitized data segment in the
corresponding storage location;

(d} determining the corresponding storage location
wherein the first digitized data segment is stored
within the computer-readable memory when it is to be

20 retrieved; and
(e} retrieving the first digitized data segment

from the corresponding storage location.

18. The method for storing and retrieving digitized
25 data as defined in claim 17 wherein the step of the
native file structure of the computer operating system
creating the unique address defined as a path to a
directory includes the step of creating a plurality of
nested subdirectories which correspond to a plurality of
30 unique paths from a root directory to a plurality of

subdlrectorles in the computer ~readable memory wherein

This Sheet Has Been Re

mmu LN




file index number which defines a uni que nunber for the file wwthin a

+second subdirectory. The dataé]'u | unber i s random vy generated
at the time the message is " m"” ﬂﬂ"""# Econd SYOTHIS SHEETHAS BEEN' CK
conparison is made so as t'o determne It the datg fil eﬁgmnnu ef is

I ndeed unique. If it is, the nessage is saved. |If not, o aYefatas Vi
gener at ed YWQPHIRM e i ndex nunbers are created unt i | PEIUSROARE? nunber i s
found. 10 The al pha characters ( foll owi ng the numeric

portion of the nessage identification nunmber identify a nmessage type.

The message {YRheCqLba by CGEOLIRLIea dara®laddiAY oS OLPRS D1V

nunbers whi ch uniq I dent e source of” the nessage.

exanpl e, the 1stomedsage can be a voice nessage as in the preferred

enbodi nent, but can also be a FAX, e-mail, video mail, FAX
distribution list, e-mail distribution list, video mai | distribution

and so on. 3glheThEESRAMRA (863 storidd ne! SEEr{EYiRf MyiANdd
character allowed for use in 20 filenane extensions by tThe nhative file
structure & tldata as definad dig cysiem8 wherein theimtem ofecreatimmbodi nent

uses the Netware ) onv Lon of. eight characters for a
filename and t Ay é‘aggl%c%farnfgttg(r&ss}’%?iﬁ%‘%?( leer?s%(? ) r?'g?gr'l"lé% ¥ s 8. 3.
The 25 preferpdcdfihedi mep r efer waedtiagf | Nadsst welsiiar axgdeer sfirst of the

extension for the nmessage,type, indicator. At present, the preferred
embodi nent i s AUPSLFEGLPEi¢H; Eithin a root directory.

16 20. The method for storing and retrieving digitized
data as defined in claim 19 wherein the step of creating
less than 128 first subdirectories cowmprises the
additional step of creating 1less than 128 second
subdirectories within each of the first subdirectories.

15
21. The method for storing and retrieving digitized
data as defined in claim 20 wherein the step of creating
a plurality of nested subdirectories which correspond to
a plurality of unique paths from a root directory to a

20 plurality of digitized data segments are to be stored,
comprises the more specific steps of:

{a) receiving a message owner absolute index
number;
(b) dividing the absolute owner index number by a

25 first index placeholder;

(c} dropping any decimal portion from a result of
step (b);

{d} multiplying the result of step {c) by the first
index placeholder to obtain a numerical value defining

30 a first subdirectory;
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Ay



mai | bnly, and so the nessage type indicator only I dentifies whet her

«the message is of a "norpmalt type or 30 in other—words q?%gﬁﬁg e—ho

; = Y !
P | || [T e Ty

17 "di stributed" type and refeibe distribution [1ST f
whi ch the eceiving the nessage is a nenber. Lidgal |y, a
"nor mal " n§§é§§§m§s referred to with the characterspmégﬁghgﬁ%ﬂa
"distributed” nessage is referred S tozmith the characters "M'.
Appended to these nessage defining characters is a si ngl e character
whi ch denotes the nessagdefiming @ second stubldiBectorl a5 refmimeadchd as a
status indicator._ The .status indicator ihcludes file_attributes which

indi cate 10 wh¥dhes ‘fbr?"é’hrré&s%@&]i donthe WIS PPeYeindeX RyFRsry
and so on. A nessage(fys B@é’ekﬁnih%ng?gif”e&’l?é RefBrPLayedalue ¥ he user

who has received the nessage, an
second subdirectory is even or odd;

5 (g) decreasing the numerical value of the second
subdirectory by 1 if the numerical value of the second
subdirectory is an odd number; and

(h) creating a filename associated with the

digitized data.

10
22. The method for storing and retrieving digitized
data as defined in claim 17 wherein the step of creating
a filename for the digitized data segment comprises the
more specific step of assigning the message owner

15 absolute index number, a randomly generated
identification number which is unique for the plurality
of digitized data segments stored in the plurality of
second subdirectories, a message type indicator and a
message state indicator.

20
23. The method for storing and retrieving digitized
data as defined in claim 22 wherein the step of creating
a filename comprises the more specific steps of
assigning a file data of creation, a file time of

25 creation and a file size.

’ 24. The method for storing and retrieving digitized
data as defined in claim 23 wherein the step of
assigning a message type indicator to the filename of

30 the digitized data segment comprises the more specific

step of indicating which type qf digitized data is

1 This Sheet Has Been Re‘olaced
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représent ed by the character "N'. A nessage is saved_or pl ayed if

has been played and not del user's s he
conput er -r eadabl e nenory, 7"’"“”,””””’#%&m ed b ?ﬁ%% N BEEN] . A
nmpr e, s Sages|

message is tenporary, for ‘exa n the t he

process of being saved to the conputer-readabl.e nenory, and 1S
represent\!@’%”gﬁ

a nmessage with the "$" character das the |ast character in an

it

e character "$". 20 Wien the dECEMIWATE ecut es
the function of exam ni ng al l ofzghe files in a user's subdirectory,

extension is isq__%%reed;d%?_‘tdihgsi gqugéﬁg%r#;?g%g‘t"}u&SPEF%Egnﬁt‘ngf nessage has

been conpl etely sav person ssage),

t he

file is copi ecEdemimile, aeawail, evidéd. t keicd" waddl,acesidy mesdlge and the
tenporary file js erased. A new directaory of the user's subdirectory

will now show Hiributdar ddshee d £aE,digtributipn  148F + AR # Fed.

Figure 3 illpSity 2i@%riblieioR! £560indiR4RRk, ON i npl emented on a
Local Area Network 40 (LAN) such as one WO 97/ 13205
PCT/ US96/ 14797 18 by Novell. The

network consisfs ofyd MBIMLSE ¥SE Qtoring and retrieving digitized
data as defined in c¢laim 24 wherein the step of
assigning the message state indicator to the filename of
the digitized data comprises the more specific step of
10 indicating the state of the digitized data, and is
selected from the group consisting of a new message

indicator, a temporary message indicator and a played an

now saved message indicator.

1s 26. The method for storing and retrieving digitized
data as defined in claim 21 wherein the method further
comprises assigning the first index placeholder equal to

the number 200,

20 27. The method for storing and retrieving digitized
data as defined in claim 21 wherein the step of
determining whether the numerical value of the second
subdirectory is even or odd comprises the more specific
step of executing a modula 2 operation on the numerical

25 value defining the second subdirectory.

28. The method or storing and receiving digitized data

as defined in claim 17 wherein the step of determining

the corresponding storage location wherein the digitized

30 data segment is stored comprises the more specific steps
of:

This Sheet Has Been Reili'ced
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host ‘corrput er 42, access to tel ephone conmuni cations 44, and a

pa--y—of i +ht-s confi gur att+en—eans t he
systemis adalmumﬂ“"mﬂl‘MFS forms of comruni cation storage and recall,
especially * thoSe #Bssbeiat ed wi-th-comput-er—teehnol ogi es.

While the preferred enbodinent is Bﬂl&sﬁiﬁEEEdH&% B&RN application of a

dat abase | woosrnpaeker - r eadabl e menpry ofREPLACEDR conguter regTusoknemt is
noted that the present 10 inventromr—works—equaity as well on a

st and- al one conputer. All features 87 the systemapplied to the

net wor ked conput er ply to whatever types of nessages that a conputer
can receive. For exaﬁ%ﬂ ée"’&lé’tlﬁﬁdaﬁl apgolute %?Eut’-éﬂe%hp%ﬂb@?al s by nodem
into the internet ca t he

i nt er net connec ?ﬁﬁ%ﬁ%ﬂe éaggﬁ% Ter cou ré%@?%%fp oge
nmessages for n'aﬂ;/rqs)tecmn@x fplacehotfled;t o0 tel ephone l i nes. It
I's to be understood é at. t he ,above- dgscrlb d 20 | ments are o
illustrative of the %hﬂq?ﬁﬁﬂﬁﬁq GPY cecipy B??Y&??ﬂ Wﬁatqﬁ§ﬁ$Fe
invention. 5 NUgB$PURD) ; nodi fications and alternative arrangenents may
be devi sed by those skilled in the art wthout degartlng fromthe
spirit and scope of fhemEdphyinghe resulthel FemdsénbEdihs firstar e

intended to coverasyoh IOHIIAY 1@ Sbtain A" HuRbEPIE IS defining

a first subdirectory;

{e) defining a second subdirectory as a numerical
10 value which is egual to the absolute owner index number;

{f} determining if the numerical wvalue of the
second subdirectory is even or odd;

(g) decreasing the numerical value of the second
subdirectory by 1 if the numerical value of the second

15 subdirectory is an odd number;

(h) returning a path to the storage 1location
comprising a first subdirectory, a second subdirectory
within the first subdirectory, the absolute owner index
number and an extension.

20

29. The method for storing and retrieving
digitized data as defined in claim 28 wherein the method
further comprises receiving, storing and recalling for
access digitized data selected from the group consisting

25 of video mail, e-mail, fax, video mail and related data.

- 30. The method for storing an retrieving digitized
data as defined in claim 29 wherein accessing digitized
data comprises the more specific steps of accessing the

30 digitized data by methods selected from the group

cons:.st;.ng of playback as audio information, display as

This Sheet Has B
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19 What is clained is: 1. nessage processing systemfor storing
and retrieving a plurality of neiﬂy'gﬂ]‘ymyﬂm!m represented by digitized
data segnents, and received for aw. ers, said system providing
a stabl e database structure which conprises: * * (a) a database which '
utilizes a native file structure of a conputer operating systemto create a
plurality ¥P9¥8Mge | ocations in a computer-readabl e neREFYSWE#792t or age of
the plurality of nessages, each of the urality of storage |ocations
havi ng a correspondi ng uni que address dePined as a directory having a

uni que nunber Leh i 3 U 'f%ﬁh s LI ec. A a
directory creapggebggt gﬁﬁg??geg#l e 2?%%@?5?2%§ﬁ%§$%1%he§6%9%¥u%ﬁe uni que
addr esses cor r asdoddisplay aorsteaoragsatledc ahtput fdevimessages recei ved for each
of the plurality of users, and wherein the plurality of nessages are
selected fromthe group consisting of voice nmail, email, fax, video mai
and rel ated data; 31, (Bhe ™RBEREQ" ¢b2al idibrank Urdd ! Yr@fr &S
subdirectori es which correspond to the unique path fromthe root directory
to a subdi Bect §igitized data msafefingd dat cdaiimi 3@ whereint the orejwd ocat i on

where a first digitk ; i 0_he ISt

digitized dat ags%%%%?gi%%g??ggﬁ‘?h Eer‘*&’(c‘i’? %%ga%ﬁﬁ‘#ggpo%’]ﬁ%&%n@ first

digitized dat aasegfibihation f fa meksageregse liorkHicatBr and a(wWgsswans for

determining the first storage | ocation where the first digitized data

segment is st oS&aten@§ @n extension of a filename for the "digitized
data.

10

THIS SHEET HAS Bsﬁﬂ
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IS to be retrieved, (f) means for retrleV|ng the first digitized data
. ' mean foer—+ecall -
controlling the nmeans for retrieving such t hat digitized information saved
in any of the plurality of storage |ocations can be retrieved, and wherein
a filenane for a segnment of digitized data to be

20 wo 97713505 VAR1999 stored and later retrieved cEOIVUSIEs797 a
nessage owner absolute index nunber which identifies the owner of the
file; a data file index nunber mhich defines a uni que nunber for the
file wthin the subdirectory; 7H?sage type indicator which defines
the type of nessage contained in the data so that it can be retrieved using
an appropriate nethod; and a status indicator which defines a nessage
st ate. 2. The information processing systemas defined in claiml
wherein the M for recall of the itized information conprises a

M croprocessor exqcUgpgp§ @ sequerce of steps stored in the
conput er - r eadabl e A
: 0000 { ABSOLUTE INDEX 0 AND 1 BIN

\0002 . _ { ABSOLUTE INDEX 2 AND 3 BIN
) 16

L_\0o198 {ABSOIUTEHWDEX198AAHJ1398WV

\0200
; \0200 _ { ABSOLUTE INDEX 200 AND 201 BIN
! \0202  { ABSOLUTE INDEX 202 AND 203 BIN
1
' * ®
i |
! L) : ]

| \0398  { ABSOLUTE INDEX 398 AND 399 BIN
|_\9800

\9800 _ { ABSOLUTE INDEX 9800 AND 9801 BIN
\9802  { ABSOLUTE INDEX 9802 AND 9803 BIN
10 :

[ ]

! \9998  { ABSOLUTE INDEX 9998 AND 9999 BIN

. )

Fig. 1



of the conputer. 3. The information processing systemof claim1l
wherein the native file strucite—ai—the—eperating system rhetudes—8-3—

structured fil enames and extensi ons. 4. The information processing

system of claim 1l wherein the database conprises a flat database including

a plurality of subdi rectories beneath the root directory. 5. The

I nf or mat | Wi MAREESSI Ng system of claim 1l wherein the op@CRUSHAR4IIIStem i S

selected fromthe group consisting of DOS [err] , NETWARE ' , W NDOAS NT

[err] , WNDOWNS 95 [err] , MACINTOSH OS [err], OS 2 [err] , and VMB.[err].

6. The information processing syst éygf claiml1 wherein additional file

I nformati on associated wwth the file nane for a segnent of digitized data

Whi Ch i S ACHRSSSRHwilideliPddbanORE Rt Gt sl o5 QR MensasdisGisl deadedal sl ur t her

conpri se! ,pﬁ,y creation; afiletime of creation; and
o onGET BOR FLEPAMIRARE T2 100 e veaamews RRAACENENT

SHEET  + Return the box file pathname based on the box index and extension.
RS ARR AR RS R RE R LR RARAR LR R RS R R ERLRERSFHSERRAARBRART SRR EF R R BT RN RASERERER SRR TS RPY
char *get_box_file_pathname(unsigned yx id, char *buf char*ext)
{ 26—
unsigned top_level; 1*ToP BOX SUBDIRECTORY INDEX FILE POINTER */
unsigned sub_level; /*SUB BOX SUBDIRECTORY INDEX FILE POINTER */
top_Jlevel = (box id / 200) * 200;
if ((sub_ levet box_id) %2)

{ .;3’ \,\
--sub_level; 34
} S

sprintf{buf, *"DATA\\%4.4u\\%4.4u\\%4.41u%s",
top_level, sub_level, box_id, ext):

; return{buf):
Fig. 2
36&_4
44 ~ =
Y 42
40 1‘




7_. T&e [ nformat [ on proce55| ng system of _ cI aim 6 \/\herel n thm&%ﬁgse

oot di rectom/
plurality of flrst subdlrectorles Wi t hin the root dlrectory, and a ’5*‘
plurality of second subdirectories within each of the plural g of fir

subdirectories. 8. The information processing systegtdRc| ai m 7

wher ei n thefe}?{ﬂ' ess t hapomdSrribcriashbiny ORdREzARS Wi T hi n kS

ot

¥ dat abase
root director 9. The i nf ortemetiontPuocessi ng system of claim 8

wher ei n INTERNATIONAL APBLICATION|PUBISSHEDUNDER THE PATENT COORERAVION SREATY (PAe
O R i eur TR i L1 oA LR S0 09_SYSHRO 971328

9\/\/nelre| o) urality of ata segnents are stored 1n
t he pl urw&b@tg’r@ subdi r ect r‘igieumnnammmmwﬁafweeadablbapmquwm

11. Hre—tmforaation Pt ocessH WDLGWTWW

det erf @y XinagatibAPAppRAtoR Siathad i NG ROTIUSISA 4790|0812 DSignbladStates© SIC AMDAT, At m%g »
. . U.

di gi i 2ed data SeIBENt S/ S.SLo 88 hedst 10 MBS RS ‘#%

LV, MD, MG, , MN, MW, MX, NO, NZ,PLPT.RO:

‘ RU, SD, 8! 1, SK, T3, T™, TR, TT, UA, UG, UZ,
(30 Data: J / VN, ARTPO patént (KE, LS, MW, SD, SZ, UG), Eurasian
08/540,294 6 October 1995 (06.10.95) us patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
patent (AT, BE, CH, DE, DK, ES, Fl, FR, GB, GR, IE, IT,
o PF23 for  addess LU, MC, NL, PT, SE), OAP! patent (BF, BJ, CF, CG, CI,
(71) Applieant: CALLWARE TECHNOLOGIES, [US/US): CM, GA, GN, ML, MR, NE, SN, TD, TG).

2323 Foothill Drive, Salt Lake City, UT 841 S).
(72) Inventor: BUITRON, Robert; 730 Washington S\?ﬂ, Wood- | Published

stock, IL 60098 (US). With international search report.
Before the expiration of the time limit for amending the
(74) Agents: THORPE, Calvin, E. ¢t al.; Thorpe, North & Westem, claims and 10 be republished in the event of the receipt of
L.L.P., Suite 200, 9035 South 700 East, Sandy, UT 84070 amendments,

(US).

{54) Title: SYSTEM FOR STORING AND RETRIEVING DIGITIZED DATA ‘/

{57) Abstract \DATA

A database which stores various forms of communication 0000 ]
as digitized data (1) on a computer-readable memory (10-16) for | X000 {ABSOLUTE INDEX 0 AND 1 BIN
future access and retrieval, Using the proven reliability of a native {ABSOLUTE INDEX 2 AND 3 BIN
file structure of a computer operating system (22), the database . ( 10
reduces overalt complexity (24), increase stability (26), decrease
access time to daia (28), and decrease access time 10 various
;ttn‘bums abotinlt tt}‘: dl:;:e (30). them objectives are achieved .

y creating a flat datal using the native operating system file ABSOLUTE INDEX 108
structure (46), thus bypassing a more easily corruptible indexed e ( 186 AND 156 BIN
database design created by a database engine. A single algorithm
is used to find a path to data file which can be accessed using

"

»

conventional search algorithms and techniques (20). Furthsrmore, ._MT

information conceming data file attributes can be accessed from | M0 {ABSOLUTE INDEX 200 AND 201 BIN

the names of the digitized data files themselves (10-12). Y202 {ABSOLUTE INDEX 202 AND 203 BIN
. 0398 _ {ABSOLUTE INDEX 350 AND 399 BIN

| \PBOZ  [ABSOLUTE INDEX 9802 AND 0803 BN

S |_\g800 = (ABSOLUTE INDEX BS00 AND 9601 BIN
’o L]

*

39008  {ABSOLUTE /NDEX 9908 AND 9090 BIN

12
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V227 V0 N e

recei ving |nfornat|on |nclud|ng an absol ute owner index nunber, and then

determ ning a cﬁwmsmmm uf t subdirec
subdirectory w gﬂ e”slmndl ng firsf
i nf ormati on processing systemo C|alﬁ1é

| mpl enents the present invention is sel ¢t |

st and- al one conputers and conput er network$.

@)

e
dj f

v7 \'IJ_F

ShALFuB T e T Y AR L

eln t he syste Whi ch
KobnMAR19990up [consi sting of
13. A ypet hod for

storing and %ﬁggiggigggﬁgggugngty of digi
provi ding a i S ase struct uj

€d dat a segnentls, said net hod

e while inprovind storage and

REPLACEMENT SHEET access speed wthin a conputer-readable nmenory, and
conprising the stgps ofp messa[g@ ,{)Qéaégslﬁ@esg@%ha%oi@ys%&awgaﬁd

plurality of storage Iocations

a native fil®EeE¥t+g %B e 0P

uter-r bl e meno by utilizin
SRR OF BORagThy LeR Are Tteedaten e

addr ess defi

Ipddagiaipatihdneaa segmenter, y andndecedivedi rfiprt e slepabdity

creating a pLyral Lty of nested SuRdr eGhanias W 6h CRILPRPONSL Sndse

plurality

structure which comprises:

(a) a database which wutilizes a native f£file
structure of a computer operating system to c¢reate a
plurality of storage locations in a computer-readable
memory for storage of the plurality of messages, each of
the plurality of storage locations having a corresponding
unigque address defined as a directory having a unique
number which defines a unique path from a root directory
to a directory created by the native file structure,
wherein each of the unique addresses corresponds to a
storage location for messages received for each of the
plurality of users, and wherein the plurality of messages
are selected from the group consisting of voice mail,
email, fax, video mail and related data;

{b) means for creating 'a plurality of nested
subdirectories which correspond to the unique path from
the root directory.to a subdirectory;

{(c) means for determining a first storage location
where a first digitized data segment is to be stored when
the first digitized data segment is received;

(d) means for storing the first digitized data
segment at the first storage location;

{e) means for determining the first storage location
where the first digitized data segment is stored when it
is to be retrieved;

(f) means for retrieving the first digitized data
segment from the first storage location; and

{g) mean for recall controlling the means for
retrieving such that digitized information saved in any of
the plurality of storage locations can be retrieved, and
wherein a filename for a segment of digitized data to be



of unique paths Tromaroot directory to a plurality of subdirectaries in

t he corrputer-re erein the plurality ¢f M{‘igj{ﬂ?&
segnents are to m mrmﬂ erein less than 128 EEIPL% SUEU ofi es
are created wthin tche

tory, d less than 1
subdirectories are creat ed within each the first suboﬁggﬁﬁgﬂ?%;
(b) determ ning a correspondi ng storage Iocation whare a first digififed

data segnentgigs. L8 DRasiored W@?E‘:LEOS fi ? gggtl zqd data segnent is
received; fc? storing the tirst gl glt s.egne.n-t-—n—n—-t»-he——-———-
correspondi ng st oaag@\qfiﬁ?ﬁq onowner odarter i Bndext havaberes pehirhg

storage | ocai §ent\heEs8i ahghgwﬁégsbfdtgét E1ed; data segrrent s stored within

the conputer-readabl en_it is to be a

retrieving the fl?stdeatﬁ"’gn%rliéd Jc%‘?%"sé’é’r‘?éﬁr %%r?ee%p&nd‘ﬁﬂbq‘é?or age

| ocat i on. numbez’t4foil:hehareflﬂmd fvmthshothegsabdlrebtbeyl ng digitized data

as defined in claim.1 rein f i | lural ity of nested
. 0 Ok agaae S NS SR O GheAh! AR RLUIA il 8

subdi rectori es whichEsr T t0'% y of ~uni que pa r oot
directory totnaswgeatonyameéubm tbet@atesmp nthae tonpan dre rlea@abe'eedrermry
wherein the pLupal gﬁyag) 9%9££téeﬂe?ﬁ56 .Sgggents are to be stored,

conprises the nore spe f teps o (a) receiving a nessage owner’
absol ute index nuRb&patus ln@b?aHPm whight defines| at ee8Gage PEatg-nunber by
a first index pl acehol der;

2. The information processing system as defined in
¢laim 1 wherein the means for recall of the digitized
information comprises a microprocessor executing. a
sequence of steps stored in the computer-readable memory
of the computer.

3. The information-processing system of claim 1
wherein the native file structure of the operating system
includes 8.3 structured filenames and extensions.

4. The information processing system of claim 1
wherein the database comprises a flat database including
a plurality of subdirectories beneath the root directory.

5. The information processing system of claim 1
wherein the operating system is selected from the group
consisting of DOS ™ , NETWARE ™., WINDOWS NT ™ , WINDOWS
95 ™ , MACINTOSH 0S ™., 0/Ss 2 ™ , and VMS.™.

6. The information processing system of claim 1
wherein additional file information associated with the
file name for a segment of digitized data which is
accessed without opening the segment of digitized data
further comprises:

a file date of creation;

a file time of creation; and

a file size.



(c) dropping any decinal portion froma result of ste Rﬁ?}-ﬁCEMENT SHEET

rrultlplylngthe result of step (c) by the first index pljgcenorder—toubtfai n
a nuneri cal st subdirectory; e) def MAR eqond
subdi r ect ory asllmluﬁmm"ﬂmuyl[le whi ch is equal to t absol ut e o%er

i ndex nunb ¥ détetnining if tHe nunerical va ue- d

subdirectory IS even or odd; (g) decreasing the nunerical vg[ye of |t he
s an odd nurber - and T | ehoEnEbTPh Ead i skebetatta Skt e
digitized datherein the 151atmswet¢mnpﬁme$t er inad iared felel s\tmug:tclir@i tized
data as deflihedddidy o Wbl iobel (e 2ctRa) f;agg%&aql%yf Jee R for the

digitized data segnent conprises the nore spe assigning the

nmessage own&ubsHIGqHar fery i thifpdhe ook ddierteaver éFé’dal pdneeidiicat i on

nunber whi clyf %éﬂbtﬂﬂ%ﬂﬁ&lﬁé&d&i&@'ﬂriﬁmﬁfx &h@ht bEeghdapausgIneRt st ored
in the pl UI’%L}I t%dof S ec osubdl rectories, a nessage type indicator and a

nmessage sta

8. The information processing system of claim 7
wherein there are 1less than 128 first subdirectories
within the database root directory.

9. The information processing system of claim 8
wherein there are less than 128 second subdirectories
within each of the first subdirectories.

10. The information processing system of claim 9
wherein each of the plurality of digitized data segments
are stored in the plurality of second subdirectories in
the computer-readable memory.

11. The information processing system of claim 10
wherein the means for determining the corresponding unique
address where each of the plurality of digitized data
segments is stored or is to be stored comprises means for
receiving information including an absolute owner index
number, and then determining a corresponding first
‘subdirectory and a corresponding second - subdirectory
within the corresponding first subdirectory.

12. The information processing system of claim 1
wherein the system which implements the present invention
is selected from the group consisting of stand-alone
computers and computer networks.

13. A method for storing and retrieving a plurality
of digitized data segments, said method providing a highly
stable database structure while improving storage and



16. The nethod for storing and retrieving digitized dataj REPHACEMENT SHEE
claim 15 wherei f creating a filename conprisgsfthé nore "t
speci f.ic steps ’&l’ﬂg@;ﬂ"ﬂ"ﬂm le data of creation, a flle DISTMAR 1999
creation and a f4le SwLZ€ g " R¥ 17. The,nethod for stor and retrievijng
digitized data as defined in claim 16 wherein the step o -G
nmessage type indicator to the filenane of the digitized PHata segnent
conprises thgdayse HpEd i Githfih 0fa | RnpRiteRd raldeib1ley Pacio S, !
is stored, and is, selected fromthe group consisting of a tacsimle,
e-mai |, vi dEERIGIERFdNe SEeRT QE nessage distribution list, a _ _
REPLACENENT SHEET(a) forhnglivtie idutidaibd byt cretia & airadiitly igput | on
list indicatgqr. . 1 1%" The netht for storlnggg; re rlev%ﬁgrd|g|t|zed
data as def ﬁ%—é’d-’ﬁﬁ? cFRCAEL P RhetBi ntPhe SXEHIHRT Ry RNREsie state
i ndi cator tetild Alirderamatdfvet lfdle structure of a computer operating
system to create a unique address defined as a path to a

directory, and including the step of creating a plurality
of nested subdirectories which correspond to a plurality
of unique paths from a root directory to a plurality of
subdirectories in the computer-readable memory wherein the
plurality of digitized data segments are to be stored, and
wherein less than 128 first subdirectories are created
within the root directory, and less than 128 second
subdirectories are created within each of the first
subdirectories;

(b} determining a corresponding storage location
where a first digitized data segment is to be stored when
the first digitized data segment is received;

(c) storing the first digitized data segment in the
corresponding storage location;

(d) determining the corresponding storage location
wherein the first digitized data segment is stored within
the computer-readable memory when it is to be retrieved;
and

(e) retrieving the first digitized data segment from
the corresponding storage location.

14. The method for storing and retrieving digitized
data as defined in claim 13 wherein the step of creating
a plurality of nested subdirectories which correspond to
a plurality of unique paths from a root directory to a
plurality of subdirectories in the computer-readable
memory wherein the plurality of digitized data segments
are to be stored, comprises the more specific steps of:

(a) receiving a message owner absolute index number;

(b} dividing the absolute owner index number by a
first index placeholder;



digitized data conprises the—mere—specific step of indi caﬂEmggmmstglEeTo
the digitized dat M ted fromthe group consis Fa
nmessage indicator n ggﬁ j sage indicator and a )I ved
nmessage i ndi cator.* nmet hod,{or storing and e?f?ggﬁ%aﬁw
digitized data as deflned in claim13 wherein the nmet hofl turther conpriises
assigning the first index placeholder equal to the nunbpr 200. 20.
The nethod for stqung @RHIIe | 8W Ndedidhl i gedtdaha RoielTPesui-eiralmll3
wherein the step of det er M ni Ng mhether t he nunerical value of the second
subdi rect or y 5t&Pei® jor odd conprises the nore specific step of executing a
nDduIﬁ 2 opﬁrgt;Oden mhﬂﬂmyﬁfﬁ@ﬁkjﬁﬁ&@%uatfbﬁiggephqcsebgndhfuﬁdg@ectory.
21. The nethq Qr sto n evi n S ined i_n

claim 13 whef&3% é‘ Idé{ Y % c%#%ggpon%fﬁg g %gégglgbation'
wherein the &ngstlsabddaﬁatseghent I's stored conprises the nore specific

t f b
i viding the absol' e Setardedf £ %%#t’%? %Wﬂa&rkﬁgﬁ*r”h@eél numerichl
(c) droppi ngvadjedsdilell isoequad frcofkbe ﬁé’§@| x numkey;

mul tiplying the regyl t gRett@R ity 1?}’thé%ﬁd1é§icéildﬁi<ldé @ie'&q}ﬂedgécbﬁdom ain

a nunerical val definin
subggrectory gs even or odd;

(g} decreasing the numerical wvalue of the second
subdirectory by 1 if the numerical value of the second
subdirectory is an odd number; and

(h) creating a filename associated with the digitized
data.

15. The method for storing and retrieving digitized
data as defined in claim 13 wherein the step of creating
a filename for the digitized data segment comprises the
more specific step of assigning the message owner absolute
index number, a randomly generated identification number
which is unique for the plurality of digitized data
segments stored in the plurality of second subdirectories,
a message type indicator and a message state indicator.

16. The method for storing and retrieving digitized
data as defined in claim 15 wherein the step of creating
a filename comprises the more specific steps of assigning
a file data of creation, a file time of creation and a
file size.

17. The method for storing and retrieving digitized
data as defined in claim 16 wherein the step of assigning
a message type indicator to the filename of the digitized
data segment comprises the more specific step of
indicating which type of digitized data is stored, and is
selected from the group consisting of a facsimile, e-mail,
video, voice mail, a voice message distribution list, a
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storing andlpéﬂﬁﬁevﬂhg dlgltlzed data as defined in cIa|n121 mherern the

nmet hod further conprises recervrng storing and recalling for access
digitized data seIecte?ﬁé roup cqQnsisting of ,voice

fax, video mail f r stor3ng gpd hetrbgving

retrieving digiat bgedefined in claim 17 wherein the step of assigning

the message state indicator to the €filename of the
digitized data comprises the more specific step of
indicating the state of the digitized data, and is
selected from the group consisting of a new message
indicator, a temporary message indicator and a played and

now saved message indicator.

19.
data as defined in claim 13 wherein the method further

The method for storing and retrieving digitized

comprises assigning the first index placeholder equal to
the number 200.

20.
as

The method for storing and retrieving digitized
data defined
determining whether the numerical value of the second

in claim 13 wherein the step of

subdirectory is even or odd comprises the more specific
step of executing a modula 2 operation on the numerical
value defining the second subdirectory.

21.
as

The method for storing and retrieving digitized
data defined of
determining the corresponding storage location wherein the

in claim 13 wherein the step

digitized data segment 1is stored comprises the more
specific steps of:
(a)
(b)
first index placeholder;
(c)
step (b};
(d)
index placeholder to obtain a numerical value defining a

receiving an absolute owner index number;
dividing the absolute owner index number by a

dropping any decimal portion from a result of

multiplying the result of step (c¢) by the first

first subdirectory;

Syitigeang



data as defined-in—claim22 wherein accessing digitized data conprises the
nore specific st ng the digitized data by nethods sel ected
fromighe, grou @ﬂl‘ nlﬂg Eﬁ ayback as audio information, display as text
on a view ng s video gg a view ng, and di spl ay on a

printed out put deV| ce. 24. The method for storing and retrieving
digitized data as defined in claim 23 wherein the nethod conprises the

addi tional step @f)asgbgihifgand @é&&f&“gﬁb&lf&@b tka%n ann@m@ﬁéé‘Qe type
i mdi cator and_a massage state as an extepsi on of | en for_the
digitized dg¥gjue which is equal to the absolute owner in ex number;

(E) determining if the numerical value of the second
subdirectory is even or odd;

(g) decreasing the numerical value of the second
subdirectory by 1 if the numerical value of the second
subdirectory is an odd number; |

(h) returning a path to the storage location
comprising a first subdirectory, a second subdirectory
withih the first subdirectory, the absolute owner index

number and an extension.

22. The method for storing and retrieving digitized
data as defined in claim 21 wherein the method further
comprises receiving, storing and fecalling for access
digitized data selected from the group consisting of voice
mail, email, fax, videoc mail and related data.

23. The method for storing and retrieving digitized
data as defined in claim 22 wherein accessing digiﬁized
data comprises the more specific steps of accessing the
digitized data by mwethods selected from the group
consisting of playback as audio information, display as
text on a viewing screen, display as video on a viewing,
and display on a printed output device.

. 24. The method for storing and retrieving digitized
data as defined in claim 23 wherein the method comprises'
the additional step of assigning and appending a
combination of a message type indicator and a message
state as an extension of a filename for the digitized
data.
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