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TECHNOLOGIES, INC., PLAINTIFFS J2 GLOBAL
COMMUNICATIONS, INC. AND
Plaintiffs, ADVANCED MESSAGING
TECHNOLOGIES, INC.’S SECOND
v. AMENDED COMBLAINT FOR
PATENT INFRINGEMENT
CAPTARIS, INC. and OPEN TEXT
CORPORATION, JURY TRIAL DEMANDED
Defendants.

SECOND AMENDED COMPLAINT




Case

O 0 3 O W RN e

NNNNNNNI\J»—»—_»——»——;—-‘;—‘.—-.—-H
\]O\M&UJN-"O\OOO\]O\M&WN’—‘O

28

KENYON & KENYON

LLP

Nrw YoRrk

P:09-cv-04150-D Page 2 of 114 Page ID

Plaintiffs’ Second Amended Complaint for Patent Infringement

Plaintiffs j2 Global Communications, Inc. and Advanced Messaging
Technologies, Inc. (collectively, “j2”) hereby allege for their Amended Complaint
against Captaris, Inc. and Open Text Corporation (collectively, “Captaris” or
“Defendants”), on personal knowledge as to their own activities and on information
and belief as to the activities of others, as follows:

L.
THE PARTIES

I. j2isacorporation organized under the laws of the State of Delaware
with its principal place of business at 6922 Hollywood Boulevard, Suite 500, Los
Angeles, California, 90028. j2 provides messaging and communications services to
millions of customers around the world. Advanced Messaging Technologies, Inc.
(“AMT?) is a Delaware corporation with its principal place of business at 6922
Hollywood Boulevard, Los Angeles, California 90028, and is a wholly-owned
subsidiary of j2. The term “j2” shall be used herein to mean either 12 Global
Communications, Inc. or j2 Global Communications, Inc. and AMT collectively, as
the context warrants.

2. Captaris is a corporation organized under the laws of the State of
Washington with its principal place of business at 301 116™ Avenue SE, Suite 400,
Bellevue, Washington, 98004. Captaris is an application service provider offering
document capture, recognition, routing and delivery (including e-mail and fax
messaging) services to businesses around the world, including the United States,
the State of California and, more particularly, the Central District of California.
Captaris allows users, inter alia, to send and receive faxes from e-mail and the
Internet.

3. Open Text Corporation (“Open Text™) is a corporation organized
under the laws of Canada with its principal place of business at 275 Frank Tompa

Drive, Waterloo, Ontario, Canada N2L 0A1. At some point subsequent to the
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commencement of this action, Open Text acquired Captaris. Captaris is now a
wholly-owned subsidiary of Open Text. Open Text markets Captaris’ products
and/or services in its own name and both Open Text and Captaris are fully liable for
the infringement alleged in this action. Captaris and Open Text shall be referred to
collectively herein as “Captaris.”
II.
JURISDICTION AND VENUE
4, This is an action for patent infringement arising under the patent laws

of the United States, Title 35 of the United States Code. Accordingly, this Court

has subject matter jurisdiction pursuant to 28 U.S.C. §§ 1331 and 1338(a).

5. As detailed in paragraph 2 above, Captaris regularly and deliberately
engages in activities that occur in and/or result in the sales of goods and/or services
in the State of California and in this judicial district, which activities result in
infringement of United States patents owned by j2. This Court has personal
jurisdiction over Captaris.

6. Venue is proper in this district pursuant to 28 U.S.C. §§ 1391(b), (¢)
and (d), and 1400(b).

IIL.
CAUSES OF ACTION
Infringement of U.S. Patent No. 6,597.688
7. ]2 repeats and realleges the allegations of paragraphs | through 6 of

the Cbmplaint as if fully set forth herein.

8. United States Patent No. 6,597,688, entitled “Scalable Architecture for
Transmission of Messages over a Network” (hereafter “the *688 Patent”), was duly
and legally issued on July 22, 2003, to Anand Narasimhan, Yaacov Shemesh and
Amit Kumar. The *688 Patent underwent reexamination, and a reexamination
certificate issued March 11, 2008, A true and correct copy of the 688 Patent and

the reexamination certificate are attached hereto as Exhibit A.

-2- SECOND AMENDED COMPLAINT
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9. The 688 Patent has been in full force and effect since its issuance, and
since the issuance of the reexamination certificate. j2 owns by assignment the
entire right, title and interest in and to the *688 Patent, including the right to sue for
past, present, and future infringements thereof.

10.  Captaris has directly infringed, and/or has induced others to infringe,
and/or has committed acts of contributory infringement of one or more claims of
the 688 Patent in violation of 35 U.S.C. § 271, et seq. Captaris has committed acts
of infringement by making, using, selling, and/or offering to sell products and/or
services within the United States, and/or importing products and/or services into the
United States, including, but not limited to, Captaris FaxPress products, RightFax ™
software and RightFax™ servers.

1. Captaris’s activities have been without express, or implied, license by
j2.

12. Captaris will continue to infringe the *688 Patent unless enjoined by
this Court. As a result of the infringing conduct of Captaris, j2 has suffered, and
will continue to suffer, irreparable harm for which there is no adequate remedy at
law. Accordingly, j2 is entitled to temporary, preliminary, and/or permanent
injunctive relief against such infringement pursuant to 35 U.S.C. § 283.

13. Asaresult of Captaris’s infringement of the *688 Patent, j2 has been
damaged, and will be further damaged, and is entitled to be compensated for such
damages pursuant to 35 U.S.C. § 284 in an amount that presently cannot be
ascertained, but that will be determined at trial.

14. Because Captaris has continued its activities after receiving actual
notice of the *688 Patent from j2, and after receiving notice of the reexamination
certificate, Captaris’s infringement is willful. As a result, j2 is further entitled to
trebling of damages pursuant to 35 U.S.C. § 284, and to the designation of this case
as exceptional pursuant to 35 U.S.C. § 285, whereby j2 is further entitled to an

award of its attorneys’ fees.

-3- SECOND AMENDED COMPLAINT
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1 Infringement of U.S. Patent No. 7.020.132
2 5. )2 repeats and realleges the allegations of paragraphs | through 6 of
3 } the Complaint as if fully set forth herein.
4 16.  United States Patent No. 7,020,132, entitled “Scalable Architecture for
5 | Transmission of Messages over a Network” (hereafter “the 132 Patent”), was duly
6 § and legally issued on March 28, 2006, to Anand Narasimhan, Yaacov Shemesh and
7 | Amit Kumar. A true and correct copy of the 132 Patent is attached hereto as
8 I Exhibit B.
9 17. The *132 Patent has been in full force and effect since its issuance. 12
10 | owns by assignment the entire right, title and interest in and to the 132 Patent,
I1 I including the right to sue for past, present, and future infringements thereof.
12 18.  Captaris has directly infringed, and/or has induced others to infringe,
13 | and/or haé committed acts of contributory infringement of one or more claims of
14 | the ’132 Patent in violation of 35 U.S.C. § 271, et seq. Captaris has committed acts
I5 | of infringement by making, using, selling, and/or offering to sell products and/or
16 § services within the United States, and/or importing products and/or services into the
17 1 United States, including, but not limited to, Captaris FaxPress products, RightFax ™
18 | software and RightFax™ servers..
19 19.  Captaris’s activities have been without express, or implied, license by
20 1 52
21 20.  Captaris will continue to infringe the *132 Patent unless enjoined by
22 | this Court. As a result of the infringing conduct of Captaris, J2 has suffered, and
23} will continue to suffer, irreparable harm for which there is no adequate remedy at
24 | law. Accordingly, j2 is entitled to temporary, preliminary, and/or permanent
25 | injunctive relief against such infringement pursuant to 35 U.S.C. § 283.
26 21. As aresult of Captaris’s infringement of the *132 Patent, j2 has been
27 | damaged, and will be further damaged, and is entitled to be compensated for such
28
KENYT&?{’ifNYON -4 - SECOND AMENDED COMPLAINT
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damages pursuant to 35 U.S.C. § 284 in an amount that presently cannot be
ascertained, but that will be determined at trial.

22.  Because Captaris has continued its activities after receiving actual
notice of the *132 Patent from j2, Captaris’s infringement is willful. As a result, j2
is further entitled to trebling of damages pursuant to 35 U.S.C. § 284, and to the
designation of this case as exceptional pursuant to 35 U.S.C. § 285, whereby j2 is
further entitled to an award of its attorneys’ fees.

Infringement of U.S. Patent No. 6,350,066
23.  j2 repeats and realleges the allegations of paragraphs 1 through 6 of

the Complaint as if fully set forth herein.

24, United States Patent No. 6,350,066, entitled “Systems and Methods for
Storing, Delivering, and Managing Messages™ (hereafter “the *066 Patent™), was
duly and legally issued on February 26, 2002, to Charles R. Bobo, II. The *066
Patent underwent reexamination, and a reexamination certificate issued May 5,
2009. A true and correct copy of the 066 Patent and the reexamination certificate
are attached hereto as Exhibit C.

25.  The ’066 Patent has been in full force and effect since its issuance, and
since the issuance of the reexamination certificate. AMT owns by assignment the
entire right, title and interest in and to the ‘066 Patent, including the right to sue for
past, present, and future infringements thereof.

26.  Captaris has directly infringed, and/or has induced others to infringe,
and/or has committed acts of contributory infringement of one or more claims of
the *066 Patent in violation of 35 U.S.C. § 271, et seq. Captaris has committed acts
of infringement by making, using, selling, and/or offering to sell products and/or
services within the United States, and/or importing products and/or services into the
United States, including, but not limited to, Captaris FaxPress products, RightFax ™

software and RightFax™ servers.
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27.  Captaris’s activities have been without express, or implied, license by
j2.

28.  Captaris will continue to infringe the 066 Patent unless enjoined by
this Court. As a result of the infringing conduct of Captaris, j2 has suffered, and
will continue to suffer, irreparable harm for which there is no adequate remedy at
law. Accordingly, j2 is entitled to temporary, preliminary, and/or permanent
injunctive relief against such infringement pursuant to 35 U.S.C. § 283.

29.  As aresult of Captaris’s infringement of the 066 Patent, j2 has been
damaged, and will be further damaged, and is entitled to be compensated for such
damages pursuant to 35 U.S.C. § 284 in an amount that presently cannot be
ascertained, but that will be determined at trial.

30.  Because Captaris has continued its activities after receiving actual
notice of the 066 Patent, and after receiving notice of the reexamination certificate,
Captaris’s infringement is willful. As a result, j2 is further entitled to trebling of
damages pursuant to 35 U.S.C. § 284, and to the designation of this case as
exceptional pursuant to 35 U.S.C. § 285, whereby j2 is further entitled to an award
of its attorneys’ fees.

Infrihgement of U.S. Patent No. 6,208,638

31. j2 repeats and realleges the allegations of paragraphs 1 through 6 of
the Complaint as if fully set forth herein.

32. United States Patent No. 6,208,638, entitled “Method and Apparatus
for Transmission and Retrieval of Facsimile and Audio Messages Over a Circuit or
Packet Switched Network” (hereafter “the *638 Patent”), was duly and legally
issued on March 27, 2001, to Jack Rieley and Jaye Muller. The ’638 Patent
underwent reexamination, and a reexamination certificate issued December 9, 2008.
A true and correct copy of the ’638 Patent and the reexamination certificate are

attached hereto as Exhibit D.
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33.  The ’638 Patent has been in full force and effect since its 1ssuance, and
since the issuance of the reexamination certificate. j2 owns by assignment the
entire right, title and interest in and to the "638 Patent, including the right to sue for
past, present, and future infringements thereof.

34.  Captaris has directly infringed, and/or has induced others to infringe,
and/or has committed acts of contributory infringement of one or more claims of
the "638 Patent in violation of 35 U.S.C. § 271, et seq. Captaris has committed acts
of infringement by making, using, selling, and/or offering to sell products and/or
services within the United States, and/or importing products and/or services into the
United States, including, but not limited to its FaxPress products, RightFax™
software and RightFax™ servers.

35.  Captaris’s activities have been without express, or implied, license by
j2.

36.  Captaris will continue to infringe the *638 Patent unless enjoined by
this Court. As a result of the infringing conduct of Captaris, j2 has suffered, and
will continue to suffer, irreparable harm for which there is no adequate remedy at
law. Accordingly, j2 is entitled to temporary, preliminary, and/or permanent
injunctive relief against such infringement pursuant to 35 U.S.C. § 283.

37.  Asaresult of Captaris’s infringement of the 638 Patent, j2 has been
damaged, and will be further damaged, and is entitled to be compensated for such
damages pursuant to 35 U.S.C. § 284 in an amount that presently cannot be
ascertained, but that will be determined at trial.

38.  Because Captaris has continued its activities after receiving actual
notice of the 638 Patent, and after receiving notice of the reexamination certificate,
Captaris’s infringement is willful. As a result, j2 is further entitled to trebling of
damages pursuant to 35 U.S.C. § 284, and to the designation of this case as
exceptional pursuant to 35 U.S.C. § 285, whereby j2 is further entitled to an award

of its attorneys’ fees.
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IV.
PRAYER FOR RELIEF
WHEREFORE, j2 prays for entry of judgment against Captaris as follows:
A.  That Captaris has infringed the 688, *132, "066, and "638 Patents
under 35 U.S.C. §§ 271 et seq.;

B.  That injunctions, preliminary and permanent, be issued by this Court

restraining Captaris, its respective officers, agents, servants, directors, and
employees, and all persons in active concert or participation with Captaris, from
directly or indirectly infringing, or inducing or contributing to the infringement by
others of the 688, *132, ’066, and 638 Patents;

C.  That Captaris be required to provide j2 an accounting of all gains,
profits and advantages derived by Captaris’s infringement of the 688, *132, *066,
and '638 Patents, and that j2 be awarded damages adequate to compensate j2 for the
wrongful infringing acts by Captaris, in accordance with 35 U.S.C. § 284,

D.  That as a result of Captaris’s willful infringement of the *688, ’132,
"066, and "638 Patents, j2 be awarded treble damages pursuant to 35 U.S.C. § 284;

E. That this Court declare this case exceptional and award 2 its
reasonable attorney’ fees pursuant to 35 U.S.C. § 285 as a result of Captaris’s
willful infringement of the "688, 132, *066, and 638 Patents;

F. That 2 be awarded its interest and costs of suit incurred in this action;
and

G.  That j2 be awarded such other and further relief as this Court may

deem just and proper.

-8- SECOND AMENDED COMPLAINT
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Dated: May 6, 2010
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DEMAND FOR JURY TRIAL

Pursuant to Federal Rule of Civil Procedure 38(b), j2 hereby demands

a Jury trial for all issues in this case that properly are subject to a jury trial.

Respectfully submitted,

Pobor = A Suciy JEES

Page 10 of 114 Page ID

Robert A. Sacks (SBN 150146)
Brian R. Er}gland (SBN 21 13356)
Edward E. Johnson (SBN 2410 5}))
SULLIVAN & CROMWELL LL
1888 Century Park East

Los Angeles, California 90067-1725
310) 712-6600

310) 712-8800 facsimile

Frank L. Bernstein (SBN 189504)
KENYON & KENYON LLP

333 West San Carlos Street, Suite 600
San Jose, California 95110

408) 975-7500 .

408) 975-7501 facsimile

Attorneys for Plaintiffs

Jj2 Global Communications, Inc.
and Advanced Messaging
Technologies, Inc.
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a» United States Patent (0) Patent No.:  US 6,597,688 B2
Narasimhan et al. (45) Date of Patent: *Jul 22, 2003
(54) SCALABLE ARCHITECTURE FOR 5,758,088 5/1998 Bezaire et al,
TRANSMISSION OF MESSAGES OVER A 5,765,033 /1998 Miloslavsky

A
A
ETW 3812,78 A * 91998 Seazhoitz et al. ...... 395/200.63
N ORK 3,870,454 A 21999 Dablen
(75) laventors: Anand Narasimban, Beverly Hills, CA 3'999'594 A 121999 Mizoguchi et al.
5999965 A 121999 Kelly ... 10pm
(US). Yaacov Shemesh, Los Aogeles, 6025931 A 22000 Bloomfeld
CA (US); Amit Kumar, Los Angeles, oy

6,073,165 A * ~72000 Narasimbam et af. ... 7097206
CA (US) 6,208,638 Bl * 372001 Ricleyeta). ... ... 3707354
6215858 Bl 42001 Banholomew et af.
(73) Assignee: 2 Global Communications, Inc., 6,246 983 Bl 6/2001 Zou et ol
Hollywood, CA {US) 6,259,533 B1 772001 Toyods et al.
6,263,064 Bl 772001 O’ Neal et al.
(*) Notice:  This patent issued on a coatinued pros- 6330079 Bl 122001 Dugas et al,
tcution application filed under 37 CFR 2;43‘:-;7:; g; 12002 ?W@"‘l u
-53(d), asd is subject to the tweot car , 172002 Tv y et al.
:“:'(::) be?:l pm?i:gm of 35 6§C 6,356,356 Bl 372002 Miller, Jr. et al.
154ax2). OTHER PUBLICATIONS

Subject to any disclaimer, the term of this L. Orozco-Barbosa, D. Makrakis, C.H. Yang, aod N.D.

patent is extended or adjusted under 35 Georganas, Design and performance evaluation of intelli-

US.C. 154b) by ¢ days. geal multimedia services, Computer Communications 20
(1997) pp. 219-232.+

(21)  Appl. No.: 09/097 307

(22) Filed: Jun. 12, 1998

(65) Prior Pubiication Data
US 200200181496 Al Dec. 5, 2002

Sty IseCy ..
(52 US.CL ...

(58) Fileld of Search .

(56) References Clted
U.S. PATENT DOCUMENTS

4,941,170 A T/1999)  Herbwmt
3.193110 A 31993 Jones et al.
5339156 A #1994 Ishii

SHBS5T A ¢ 41995 Baudoim ... . .

3,487,100 A 171996 Kage
5604788 A 21997 Tet
5,608,786 A 3/1997 Gordos
3675507 A 1¥I997 Bobo, If
5,712,907 A /1998 Wegner et al.
5740231 A 4/1998 Cobn et al.
5.742,668 A 4/1998 Pepe et al.
5,742905 A 41998 Pepe et al

e 3TOISY; 3707465, 370¢355,
370/356; 379/220.01
s 3700237, 242,
3707252, 352, 353, 360, 389, 401, 465;

379/112, 114, 200, 220; 79206, 228

* cited by examiner

Primary Examiner—Hassag Kizou

Assistant Examiner—Thaj Hoang

(74) Antorney, Agens, or Firm—Blakely Sokoloff Taylor &
Zafmag

N ABSTRACT

A system for supporting a message delivery scrvice, a
method for supporting such a service and a machine acces-
sible medium coolaining program data for tmplementing
such a system. A oumber of processing servers are coupled
0 communicate with a number of outbound resources and a
database server over an internai packet-switched data pet-
work. The database server contains account information on
custorners of the service. Request messages received from a
customer over an external packet-swisched data nerwork are
stored in a queue of a processing server. A router filter
obtaios a request message from the queue and validates 2
customer associated with the request message, after access-
ing the database server. A determination s made as o which
of the multiple outbound fesources 10 assign the request
message. Each of these resources is capable of converting an
put request message into a format capable of being
received by a fax machine over 3 telephooe network.

27 Claims, 8 Drawing Sheets
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SCALABLE ARCHITECTURE FOR
TRANSMISSION OF MESSAGES OVER A
NETWORK

BACKGROUND OF THE INVENTION

The present invention relates 1o the field of message

2
(an unoumbered pant of communications server 1500 US.
Pat. No. 5208,638 which is also contained in database
server 195 in US. Pat. No. 6,208,638). After processing of
10 c-mail message by outbound resource 11, a fax or voice
mail message is sent over the PSTN or more geoeraily, a
generalized switched telephone network (GSTN) which

; P - . wchudes cellular telephone networks as well as the PSTN.
receiptinansoission and d‘?‘vcfy USIng commputer, phooe, Optionally, a pager message may akso be sent informing a
wireless aod other communications “‘“”‘“,k"'_ SP“:’hqu)." 10 userof the fax which has been seot or availability of a voice
the present invention relates to the transmission of e-mail mail message as described in US. Pat. No. 6073 165

messages which may be text only, text plus ag audio file, texy
plus a video file, text plus a fax file or any combinatiog
thereof 1o a phoue, pager or fax machioe or other receiving
device suitable for the message
communications nctworks using an architecture which
e¢Bables easy expansion 10 handle additional messags inthc
as well as 10 connect to additional communications
networks, including nctworks which do not presently exist
which may become available in the future.

DESCRIPTION OF RELATED ART

Voice aod data communications systems such as the
public switched telephone nerwork (PSTN) are cumently
used 0 transter image and text data transmitted by facsimile
(“fax’) machines in addition to the oormally camied voice
traffic. These faxed images are usually transmitted tbrough
the PSTN and received for printout or storage of the image
0n a destination fax machine or computer for the use by the
recipient.

10 U.S. Pa1. No. 6,208,638 entitled Method and Appararus .

for Transmission and Retrieval of Facsimile and Audio

Messages Over a Circuit or Packet Switched Network, it is 3

disclosed that 1o provide for the receipt and transmission of
audio and fax informaticg by a first user over 3 circuit
swilched nerwork such as the public switched telephone
oetwork (PSTN) 10 a second user over a packet switched
oetwork such as the latemet, a communications server iy
connected both 1o the circuit switched tetwork and a packet
switched petwork,

'be communications server ©UBLIAS resources lo receive
od process incoming audio and facsimile calls from the
circuit switched network into a format suitable for ransmis-
<ion over the packet switched network to the second user’s
address. lo addition, a link is first determined betweea the
second user's address on the circuit switched network apd

45

SUMMARY OF THE INVENTION

A system for supporting a2 message delivery service is
a highly scalable architecture. Multiple

SEIVer conlains account information og custormers of the
service. Request messages received from a customer over an
external packet-switched data oetwork (such as the Internci)
are stored in a queve. ‘The queue is polled for peoding
requests and a2 request message is obtained therefrom. A

coaverting an input request message into a format capable of
being received by a fax machine over 3 iclephone network.

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 1 is a block diagram of a
pecfonms the funcnons, but ot
fecture of the present invention.

FIG. 2 is a block diagram ulusirating the architecture of
the prescat inventiog.

F1G. 3 is a block diagram showing the data/coatrol flow
through message Queue 21, router/filter 23 and database 27.

FIG. 4 (49 and 4b) is a flow diagram of the processing
performed by router/filier 23,

FIG. S is a sysiem diagram of a serwork conlzining a
message server.

FIG. 6 is a block diagram illustrating the message server.

prior art architecture which
the scalability of the archi-

the second user's address on the packet switched network, F1G. 7 is a flow diagram illustratiog some operatiops.
and then an appropriate route 1o the secoad uses's address og

the packet aetwork is determined. With the system being DETAILED DESCRIPTION OF THE
maintained io a distributed aud redundan fashioa, relizble INVENTION

receipt and transfer of alf messages is eosured. 55 The present invention provides a method and apparatus

However, the architecture ullized as described in U S.
Pat. No. 6,208,638 is not casily scalable 1o handle increas-
ingly higber levels of message traffic or 1o easily conpect to
actworks in addition to the PSTN and the Intemer. FIG. |
shows the essence of the architecture of US, pay. No.

.208,638. An c-mail message is passed 10 ag outbound
tesource 11 (communications server $59 s US. Par. No.
6,208,638) which coaverts the ¢-mail message 10 a [ax
format or to audio for Iransmission 10 a fax machine or
telephone connected 10 the PSTN. A database 13 siores
customer infurmation necessary for processing of messages

60

for allowing the receipt and transmission of audio, video and
fax information between a circujt switched network and 3

XHBIT Y paRE 19
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the like are oot set forth in detail in order 10 avoid obscuring
lhe present invention.

Referning now 10 FIG. 2, c-mail messages for a customer
arc sent toftbrough an external dala petwork 15 {c.g., the
laterpet) and routed 1o an appropriate SMTP/HTTP (or
SHTTP) server 17 as determined by a domain name server
(DNS) 18 according to well known techniques. The e-maii
message may be a text message or it may ioclude a file, the
content of which may be audio, video or bimapped (c.g., 2
fax) or other data. Again, the techoiques for creating and
sending c-mail messages with these characteristics are well
known.

A processing server 19, which includes a message queue
21 and a router/filler 23 first verifies that the message s from
Or is 10 a customer using information in database 27, After
successful verification, the message is broken inio fragmeats
(in the case of files with multiple attachments) and written

10 message queue 21, Router/filter 23 obtains messages from 2

e message queue and handles least cali routing/billing/
prioritizatiow/filtening of messages. Filtering is primarily for
notification mesaages for pager delivery. After billing ven-
fication and determination of a least cost roule, the messaye
is assigned 10 one or more outbound resources 31 for

S

4

delivery 10 the iotended recipient by a method or methods
selected by the customer as previously recorded in database
27.

In the cuse of faxes, the outbound resource is a server
which dials the destination fax ourmber and scods the fax.

ln the case of voice messages, the outbound resource is 2
server which dials the destination telepbone pumber aod
pPlays the voice message.

In the case of votification messages, the ocutbound
resource is a server which dials out 1o the paging terminal or
Jelivers the notification message through any appropriate
paging gateway.

After the message (in whatever form) has been delivered,
a receipt with details and an error log (if any) is scat back
via a secure protocol 10 the message quene 21.

The receipyerror log messages are then processed by the
router/filter which interfaces with a billing system (not
sbown) for cusiomer account update.

F1G. 3 is a block diagram showing the data/coatrol flow
through message queue 21, router/filter 23 and database 27
using information coatained in ibe following tables as
explained with reference to FIGS. 4a 20d 46,

TABLE |

Messags Queue Table

MESSAGE_ID

RESOURCE_>
RESOURCE_TYPR

RESOURCE_ADDRESS
MESSAGE_TO_EMAIL__ADDRESS
MESSAGE_FROM_EMAIL_ ADDRESS
MESSAGE. LOCATION

MESSAGE._sIzg

MESSAGE_FRIORITY

MESSAGE_CREATION _DATE
MESSAGE_EXPIRY _[DURATION

MESSAGE _SCHEDULFD__DATY
MESSAGE_ STATUS

MESSAGE_ESTIMATED _COST

CUSTOMER _KEY

MESSAGE_PART_OF . BROADCAST

BROADCAST _ID
COVERPAGE _ID

MESSAGE_SUBJECT
MESSAGE_DURATION

MESSAGE__ RATE

MESSAGE _SEND_DATE

MESSAGE_REMOTE _CSID

MESSAGE_1YPE

RESOURCE _COMMUNICATION _TYPE

MESSAGE_LANGUAGE _COPE

MESSAGE_PAGES

This is & unique msmber signed 10 each memage
tha arrives in the tysem.

Unique number asigned to esck Cub R
&dRmmé-ideuiﬂedby&atypaufmﬂup
U4 can deliver (e.¢, FAX. VOICE, NOTIFY, ete )
Locatios of the Rumn(wchul?:ddm-)

fo: addrese of the message

From: address of the Message
Loado.ollcmdmpo- the Mesaage Queue 21
Size of the mersage in byses

Prictity of the memage (e.g., kow, mediym, high)
limestamp identifying the cate/time that the
essge wes received by ibe aysies

Amoust of timw sfiey which the semags becomen
stale

heduled delivery 1i w for the -

Currem staes of 1he memage (Active, Pending,

Sent, ete.)

Estimsiad cost for the delivery of the message

Uniqoe aumber identifying (he customer in tbe

datsbase

Flag deotifying «f the meamage s part of & largey
list waitiag 1o be delivered

Umque sumber idennifying s brosdcast list

Unique number identifying 2 coverpage (if any) fos

s [ax

Subjmlhco(th:mcmg:m!xdeﬁvcmd

Duration of 1 messge (delivery time of fax, or

delivery time (o & voice message, ec )

Rate for memage delivery (doifass peY sccond, awc )

Actual tisvestamp identifying whea the metsage

was delivered

ldewtifier of the fax machine io whick & FAX

measage was delivered

fype of messge {c.g, FAX, VOICE,

NOTIFT , ete)

Protocot used 1o co

(HTTP, SHTTP, cic )

Language used for delivery of » recespt o response,

tused ow seuings in the customer able

Number of pages of 2 message (used primarily for

fx)

with the

EXHIBIT N
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TABLE 2
File Type Thble

FILETYPE _MESSAGE_TYPE  Mewmtifier of # mewsage rype (FAX, VOICE, etc.)
FLETYPE_RFSOURCE_TYPE  Wemifier to determine o resource that can handle &

perucular file lype
FILETYPE _EXTENSION The filcomme extzasion that idemifies o fle type

(e.8. WAV, TTF, JFX, AU, GSM, e1c)

TABLE 3 TABLE 5
Customer Table Notification Table

CUSTOMER _KEY Uniqoe cumber denulying & custower i the 15 CUSTOMERKEY

dstabase

Usique pumber identifying s customer in the
daiabase

FIRSTNAME First name of customer PAGERTYPECODE  Cods 10 detarmise the kind of PogRT service
LASTNAME Last nsme of customer BBSNUMBER Modeer sumbes for pager notification delivery,
COMPANY Company samw of cusiomer based ow the pager iype
ADDRESSILINE? Company sddress PAGERNUMBER Ideatifier sumber of the paget uait
ANDRESSTINE2 Compwny addresa 0 PIN PIN code for the pager unit
CITY Compaay city DISPLAYTYPE Diaplay 1ype of ibe Pager (numeric, alphaumeric,
MAILREGION Compasy state or equivalent cic.)
MAILCODE Zipcode or equivalent
COUNTRY Compaay couatry
WORKNUMBER Cuestomer work pbose number TABLE 6
HOMENUMBER Customier home pbons pumber 15
EMADADDRESS Email address of cusomar Respones _cmail Tabls
COLLECTIONMETHOD  Collection nethod suck a8 Credit cand,
Debit, et RESPONSE_ID Unique T for »
LTYPE » Customer, Demo, f1ee, corporse, etc. easaye Lo be el 10 2 Customer
Bl e i RESPONSE _SUBJIECT Subject lise of the response message
RESPONSE_FROM_EMAIL Fropy: hne of the response memage
RESPONSE__BODY Actual wxt of the feponse mcssage
TABLE 7
Rexoune Table
RESOURCE _MD Ueique identifier for the resource
RESCURCE_TYPE Type of resource (FAX, VOICE, eic.)
AESOURCE _STATUS Status of resource (Active, Inaciive, e1c)
RESOURCE_QUEUE_STATUS Stanm of the Quewe, mmber of mesLages in queus
RESOURCE _TIME__ZONE Time zome for the resource
RESOURCE__QUEUE__ MAX i 128 of the resource queve
RESOURCE _ADDRESS Address of the resou (IP sddress, e )
RESOURCE _NAME Name of the resourcs
RFSOURCE_DCPIRY_DURA’HON Expiry durstics for 8y mexssgs sent (o the
specified resourcs
RESQURCE_QUEUE _IN_STATUS Nuovber of messages wailing 1o be delivered by the
resousce
RESOURCE_COMMUNICATION _TYPE Method used 10 commurcate with resource (HTTP,
SHYTP, cic.)
TABLE 3-continued
S0 TABLE 8
Customer Table Resource Rates Table
RESQURCE_IiD Unique idestifier or tbe resource
STATUS Stans of customer, Aciive, [nactive, eic. RESOURCE. _PREFIX Aoy digits 10 be dialed before as
. Engli actis) sumber
LANGUAGECODE fangage of cuiomer, Exglsh, German, cie. 55 HESOURCE CITY_NAME  Neme of desinuion city for the
CURRENCYCODE Cusrescy for briling the customer, U.S, mesage o be delivered
Doliars, Povad Sierling, etc. RESOURCE__PROVIDER _RATE Rate for a perticular city {doilars
per second, cte.)
RESOURCE_MAX_DIGITS Mrx oumber of digits ellowed 1o
be &
% RESOURCE.AREA_CODE Asea code for the paniaslar city
TABLE 4
Currency Tsble X X
FIGS. 4a and 46 are 2 fAow diagram of the processing
FORMAT Cusrency label

CURRENCY _SYMBOL

Symbol for currency 65

which is simply

performed by router/filter 23 using Tables 1-8. When 2
message is received it is placed into message quecue 21

3 Slorage area, the specifics of which,

e A pace
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wichuding the mecbanism for placing the message into the
quecue are well known. Certain details coocerning the mes-
Sage arc also stored in a message qucue table (Table 1). |n
step 41, router/filter, which is & computer program running
00 processiog server 19, polls the message queue table for
pending requests as determined by the existence of an active
message in the message status field. If no message is found,
afier a system defined delay, the message queue table is
again polled (step 43). Once a message has been found in the
table, processing continues with step 43 by determining the
essage lype using the message _type ficld in Table | and
the file type information in Table 2. The cusiomer is then
validated using information in Tabke 3 in step 47. In step 49,
currency information for the customer is obtained from
Table 4. The message is then Bltered for possible pager
soutication using the information in Table § n step SL. In
step 33, Table 7 is used to check for available resources (o
deliver the message. In step 58, the rales of available
fesources are checked 1o determine the least cost resource
ustog Table 8 Then in step 59, the message is delivered
usiug the determioed least cost resource. After the message
bas been delivered, or after an error in the delivery has
occurred, in step 59, a respoase/receipt is composed using
Table 6. In step 61, the response or receipt is delivered to the
sender. The system then begins the process over again at step
41

As noted above outbound resource 31 s equivalent to
communications server 150 as described ig U.S. Pat. No.
6.208,638. The modifications made to outbound resource 1o
coable it to operate in a system having an architecture as
described hersin are as follows,

These changes will be described with reference to the
message strucrure of recejved messages.
Message Structure

Each ficld has a value following an ‘=’ sign and is
lerminated by a aewline character. The exception io this is
the “Message” field where 2 oewline immediately follows
the ‘=" sign and the actual message follows oa the pext lige.

The fickds of a message are as follows:

Passwordw

MecssagelDe

MessageStatuse

Mcssachcnl’l‘xmeSlamp-

MessageDuratione

Messagel cogihe

MessageRemoteCSID=

MessayeSourceCSIDw

MessageAttachStatus=

MessageDestinations

Resource ID=

ResourceStatusa

Resourcel astCommTimeStamp=

Resource Expiry Durations

Resource Queue InStat us=

ResourceQueueOuiStatusm

Resource ChaoneiM ax=

ResourceChaaneiStatuse

MessageBoundaryw

Messagem

3o

35

45

55

80

65

8

lo the following explanation of the above fields, the text
brackets a1 the end indicates the eotity providing the value

in
for the ficld in the forward/reverse direction (ie, from
router/filter 23 (RFY 10 outbound resource 31 (RESOURCE),
2od from RESOURCE 1o RF, respectively). “NA” indicates
that oo value is applicable, and the lext "NA”™ is used to
populate the field. “Same” indicates that the same value is
used in the reverse direction, i.e, the RESOQURCE does not
modify the value; it only echoes the value it receives in that
field.
Password—There
RESOURCE and

is a fixed password pair for each

RF combination. RESOURCE Stores
the RF password in a fAat text password file in a directory
(faxom), and RF stores the RESOURCE password in the
database. (RF/RESOURCE).

Message ID-—Unique ID, Per message, generated by
RESOURCE. (RESOURCE/Same).

MessageStatus—Code indicating current status of the mes-
sage. See Status codes below. (RF/RESOURCE)

McssacheanuncSump—-Txme slamp indicating date/time
lhe message was delivered to the final destination by
RESOURCE. (NA/RESOURCE)

Message Duration—Time (i seconds) 1o transmit
from RESOURCE. (NA/RESOURCE)

Messagelength—Number of pages traosmitted by
RESOURCE. (NA/RESOURCE)

MessageRemote CS1D—<called subscriber identificatiog
(CSID) of fax machise to which message was transmitted,
(NA/RESOURCE)

MessageSource CSID—Source CSID. This may be custom-
ized per customer, (RF/Same)

Message AttachStatus—Value of “A" indica
attached for delivery. (RF/RESOURCE)

MessageDestination—Destination phose oumber. (RF/
Same)

Rcsoura:lD—Unique ID, per resource, stored in the data-
base. (RF/Same)

ResourceStarus—Code indicating the current status of the
resource, i.c., whetber it is actjve or not. RF uses this to
determine whether further messages should be sent 1o
RESQURCE for delivery. See Stans codes below. (NA/
RESOURCE)

Rcsourcc[nsCommTuueSumHale/time of last commuy-
aication beiween RF and RESOURCE. (RF/
RESOURCE)

ResourceExpiry Duratioo—L ife
RESQURCE. If a message has oot been delivered to the
final destination by RESOURCE within this amouant of
time, the message is considered “expired” and is dis-
carded.

ResourceQueue InStatus—Number of messages waiting 10
be processed in ia lnbox directory on RESOURCE.
(NA'RESOURCE)

ResourceQueuc OutStarus—Number of messages wiiting lo
be processed in an Outbox directory on RESOURCE.
(NA/RESOURCE)

RcsourceChannclMax—-Numbcr of channels available for
use on RESQURCE. (NA/RESOURCE)

Rcsourch’hannclSmus—-Chmnel activity slatus, cg.,
00000001 11000001, where 0's indicate an idle channel]
and 1's indicate a busy changel, (NA/RESOURCE)

Message Boundary—Text for MIME boundary. (RFNA)

Message—Actual MIME message seot by RF. If
MessageAntachStamseNA_ go message follows this tag.
Adl Hields are NA if pot used,

Date fields are expressed in MMDDYYbhmmss format,

message

les 2 message is

of message (in minutes) oo

EXHBIT A page 22

Page 24 of 114 Page ID



Case 2:09-cv-04150-DD

JW

Document 158 Filed 05/06/;
#:1882

US 6,597,688 B2

9

Resource Status Codes are:

A-—Active

l—lpactive

Message Status Codes are:

P—Pending

H—0n Hold

D-—Deferred

R—Ready for sending 1o RESOURCE

X—Exchaoged, ic., sent to RESOURCE but not
acknowledged by it

A—Sent 10 RESOURCE and ickoowledged by it.

5—Sent (ie., receipt for final delivery received from
RESOURCE)

Normal sequence for Message delivery by RESOURCE
is:
RF reccives a request in its queue (message queue 21).

RF sends the message to RESOURCE.

RESOURCE geis message, authenticates password, and
creates @ agew message in the Inbox directory.

RESOURCE acknowledges receipt of message.

RESOURCE processes the message in lobox
(MessageStatuseA, Message AltachStanuswA).

RESOURCE moves message (o 3 Process directory for
further processing.

RESOURCE finishes processing message and delivers it
o final destination.

RESOURCE removes the message from the Process
directory. )

RESOURCE creates a message in Outbox directory.
(MessageStatusaS). If a “reply message” is o be deliv-
cred to the onginal seader, M&agcAluchunu-A,
clse MessageAttachStatusaNA MessagelD remains
the same 1o cither case.

RESOQURCE delivers receipt (with
applicable) to RF.

“reply message,” if

1w

25

Jo

35

RF receives the message and puts it in the Queue for o

database processing.

Processing server 19 with the above described function-
ality may be implemented usiog readily available systems
such as 2 Windows NT server or a UNIX server. Database
27 may be implemented as a database server using readily
available systems such as 2 Windows NT server ar a UNIX
server runoiny, for example a SQL database.

What follows is a detailed description of FIGS. $-7 which
set forth a method and apparatus for allowing the receipt and
transmission of audio and fax information between a circuit
switched network and a packet switched aclwork, as
described in US. Pat. No. 6,208,638, For purposes of
explanation, specific embodiments are set forth o provide a
thorough understanding of the present invention. However,
1t will be understood by oae skilled in the an, from readiog
this disclosure, that the invention may be practiced without
these details. Funber, altbough ibe system is described
through the use of circuit switched and packet switched
networks, mast, if ot all, aspects apply 1o all neiworks in
geoneral.

FIG. 5 contains a block diagram illustrating a0 embodi-
ment of a sysiem cvntaining a communications server 558
connected (o a circuit switched network 530 and 3 wide area
nctwork (WAN) 580. In an embodiment, 1he circuit switched
network 530 is a circuit switched network such as the PSTN

10
while WAN 580 is 2 packet switched network such s the
Internet. 1 is 10 be noted that circuit swiiched network 539
can also be a petwork such as the generalized switched
telephone network (GSTN), which cocompasses PSTN
networks, cellular telephone petworks, and 1he other nei-
works with which they are in communication.

Communications server 358 is comnected to circuit
switched network 530 via a switch 340 and 1w WAN 580
through the use of a router S5, As descnbed in further detai]
below, in an embodiment, switch 540 and router 588 are
interfaced to communications server 350 using two separate
bhardware interfaces. o a0 aliernate embodiment, switch 540
and router 588 can be interfaced 0 communications server
350 through the use of one hardware unit.

Connected 10 circuit switched network 530 s both a2
telepbone unit 510 and a facsimile unit 520. Telepbone unit
310 is a sandard iclepbone capable of convening audio
signals into electrical signals suitable for tramsmission aver
circuit switched nerwork $30. Similarly, facsimile unit $20
is 2 standard facsimile machine capable of transmitting and
receiving facsimile messages over circuit switched oetwork
530. Each of these devices can be conpected to circuit
swilched petwork 530 using either wired or wircless lech-
aology.

Coanected to WAN 580 is » database server 595, 5 system
management unit 597, 3 mail server 568, and a client 599.
Each of these systems commugicate with each other apd
with communications secver $50 via WAN 580 using such
protocois such as simple perwork Management protoco]
(SNMP) and hyper-text transport protocol (HTTP)—
packetized using 2 protoco! such as the transmission control
protocolfinternet protocol (TCPAP),

In 20 embodiment, cach ope of database server 595,
system management unit 597, mail server 560, aod client
590, are stand-alone computers or workstations contaimng
the hardware aod software resources to enable operation. |a
altemate ¢mbodiments, the functions provided by each one
of database server 598, Sysiem management unit 597, mail
server 560, and clicot 590, are provided by aay gumber of
computer systems.

la an cmbodiment, mail server 560 is a server providing
c-mail receipt and transmission using a protocol such as the
sumple mail transfer protocol (SMTP) aod post office pro-
tocol (POP). Moreover, cliem 599 is configured 1o be able to
communicate over WAN 380 using SMTP or POP in order
o retrieve ¢-mail from mail server 560 or anotber suitably
conligured secver.

System management unit 597 commuakates with com-
munications server $50 10 moaitor: (1) the processes on
communications server $50; (2) the status of the trunk line
connected to communications server 550; and (3) the con-
oection between the various servers connected to WAN 580,
As described below, if any processes on communications
server 530 or connection to the circuil switched network $30
is ioterrupted, system management vmit 597 can allocate
resources, or cause the re-couting of 1 call or message via
0n¢ of more redundant resources or conpectioas, epsuring
that the call or message is routed (o the fina] destinatioa.

Communications server 550 contains user data needed to
receive and route incoming messages received from circuit
swilched network 530, The same wformation is also siored

EYMRIT AT pAcE 23
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on database server 595. In an embodiment, communications
server 550 stores an inbound address, a set of fipal destina-
lion addresses; apd an account stamus for cach user. The
inbound address corresponds to the telephose aumber
assigned to the user. As further discussed below, the inbound
address is the number that a message sender dials oon
telepbone uait 518 or facsimile unit 520 1o leave a message
for the user. The set uf final destination address contain oge
or more e-mail addresses where the user account status
nformation indicates whether the inbound address is cither
acive aod or inactive—ie, whether the user 1s able to
receive messages using the sysiem.

Database scrver 598 stores a duplicate copy of ibe
inbound address, the set of final destination addresses; and
the account status for each user. Database server 598 also
stores additional information for each user such as mailing
address and billing information which are not used ig the

operation of the present invention but are note herein for y

completencss only. Thus, the information that is stored on
communications server 550 is a subset of the information
that is stored on database server 598, and if communications
server 550 were 1o become ipoperable or otherwise ugable
to handle incoming messages, database server 595 can
configure another communications server to accept those
calls.

In an embodiment, system management umt 597 is
respoosible for monitoring the status of communications
scever 550 and re-assigning the users being handled by
communications server 558 if communications server mal-
functions or becomes overloaded with imcoming calls. In the
former case, system managemeat unit $97 would re-assign
all users being handled by communications server 558 to
another commuoikations server. In the Iatter case, system
magagement vait 597 would oaly off-load the only those
incoming calls for which communications server 550 does
oot have the available resources to process.

FIG. 6 is a block diagram of communications server 550
coofigured in accordance with an embodiment containing a
processor 651 coupled 10 2 memory subsystem 683 through
the use of a system bus 658, Also coupled to system bus 655
is a petwork interface 656; a trunk interface 652; and a set
of fax/voice processing resources 654. Set of faxvoice
processing resources 654 and trunk interface 652 arc also
coupled 10 a bus 657

Bus 657 is 2 bus that supports time division multiplex

w
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access (TDMA) protacols to oplimize the flow of real time °

traffic between set of fax/voice processing resources 684 and
runk interface 652

Memory subsystem 653 is used to store information and
programs necded by communications server 558, The func-
tuoning of memory subsystems in computer design are well
kouwn to those of ordinary skill in the art agd thus will pot
be further discussed herein.

Ip a0 cmbodiment, trunk interface 652 is a trunk line
interface, such as a T-1 or E-1 lige, to switch $4@ and can
handle up to 24 chaavels of communications. Trunk line
signaling is well known 10 those of ordinary skill in the art
of 1 lecommunication 20d thus will ot be further discussed
herein except as necessary for describing the invention.

Set of fax/voice processing resources 654 are made up of
multiple fax/voice processing cards. Each of 1hese process-
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g cards contain processing units which are capable of
receiving and transmitting facsimiles accordiog 10 estab-
lished protocols, aod which are capable of digitizing voice
or uther audio data, also according (0 established protocols.
1n a0 cmbodimeat, there are three fax/voice processing cards
in set of fax/voice processing resources 654, cach faxivoice
processing card containing eight processing units capable of
handling a channel from runk interface 652. Thus, commu-
gications server 330 can commuanicate oa twenty-four chan-
uels concurrently.

The siorage of destination addresses og both circwit
switched nctwork 530 and WAN 589 s controlled by a
database located either on communications server 550 or oa
database server 595, Keeping this information separate from
communications server 550 allows commuanications server
55010 be a resource that can be allocated on demand. Hence,
a pumber of communications servers could be used, aloog
with one or more database servers, 16 allow & fully redundant
and scalable system. In addition, sysiem management unit
397 monitors the status and councction of all the commu-
oication 20d database servers.

FIG. 7 is a fow diagram illustrating the operations of an
cmbodiment of the present inveation when a call originating
from a source oa the circuit switched octwork 530. For
cxample, cither telephone unit 518 or facsimile unt 520 can
initiate the call.

lo block 700, an incomieg call signal is received by
communications server 550 from switch $40. The incoming
call signal is initiated by telepbone unit 510 or facsimile uait
520 over circuit swiiched network 536 and is routed 10
communications server 550 via switch $48. Commuaica-
1ons server 550 detects the incoming call signal using trunk
aterface 652. Openatioa would coatinue with block 702.

Coatinuing with block 702, trunk line interface unit 652,
in addition to receiving signals to indicate that there is ag
incoming call from switch 540, also receives signals indi-
cating the circuit destination address of the incoming call.
The destination address is captured by trunk interface 652
and is determined by trunk line signaling using mechanisms
such as direct-inward-dial, or dual tone multifrequeocy
(DTMPF) tones.

Continuing with block 704, 10 determige whether oc not
10 process the incoming call, processor 651 searches the lis¢
of inbound addresses contained in memory subsystem 653
for the destination address. If processor 651 finds the des-
lination address in the inbound address list, processor 651
will then look up the account status for the user who owns
the inbound address 10 determipe if the account of that user
is a valid user account. In ap alternate embodiment, the
validation is performed through the use of a database
maintained by a separate entity such as database server $95.
If the account is fousd to be inactive, communications server
651 will play a preparcd message indicating that the aumber
o which the incoming message was sent is an igvahd
account.

In block 706, once the validity of the user account has
been established, processor 651 will attempt to allocate one
faxpvoice processing resource from set of fax/voice process-
ing resources 654 and also determine the availability of
otber resources required for the receipt and processing of the
incoming cail. These other resources include the processing
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capacity of processor 651, the storage capacity of memory
subsysicm 6353,

If it is determined that the appropnate resources are not
available, thea the call will be routed 10 a different commu-
nications server that is capable of allocating the Deoessary
resources. The routing of calls is accomplished by trunk line
signaling via swiich 540 and is managed by system mag-
agement upit 597

Also, it should be noted that the call wiil only come from
switch $4@ to communications server $50 if there are oo
problems with the line. Otberwise 1he call will get routed o
a differcot communications server. In ag cmbodimeant, fault
detection and correction happens in ooe of two ways. Firs,
on the telephone network side, switch 548 cap be set up to
independeatly route a call to another line if it is determined
that one of the lines is bad. Second, if communications
server 550 detects that the trunk line coming ioto trunk

interface 652 is down, communications server 550 will 2

notify system managemeat unit 597 1o reallocate the users
for whom communications server 550 is responsible onto
aoother communications server. Thus, system maoagement
uait 597 will iraasfer the duplicate user wnformation con-
zived in database server $95 into a differeot communica-
lions server.

In block 708, communications server 55 “answers”™ the
incoming call by having trunk interface 652 go “off-hoolk”
oo the trunk line.

Inblock 719, if the faxtvoice processing resource of set of
faxfvoice processing resources 654 which is processing the
call dewcrmines that the incoming cail is 2 fax transmission,
then operation will contioue with block 712. Otherwise,
operation will continue with block 714. For example, if the
call is a fax, a fax protocol is initiated, and the fax is received
by one of the fax/voice processing resources of set of
fax/voice processing resources 654, If the call is a voice cail,
the voice is recorded by one of the faxvoice processing
resources of set of fax/voice processing resources 654,

lo block 712, the faxivoice processing resource of set
fax/voice processing resousces 634 responsible {or process-
ing the incoming call will perform the fax trapsfer and siore
the incoming message as 3 temporary file in memory sub-
system 653. {0 an cmbodiment, the incoming fax is saved
into a file which follows the group 3 facsimile file format.
Operation will then continue with block 716,

lo block 714, where it is determined that the incoming
message 1s an audio message, the fax/voice processiog
resource of set of faxvoice processing resources 654 allo-
cated to process the call will initiate an aodio recording of
the incoming voice message. ln an embodiment, the audio
message is digitized and stored in mcmory subsystern 653 as
a temporary file in a pulse code modulated format, After the
incoming call has been digitized a20d stored, operation will
then coatinue with block 716.

w

0

In block 716, trunk interface 652 will terminate the call.
80

Operation will thea contimue with block 718,

o block 718, the incoming message, which has been
stored as a tempocary file in memory subsystem 653, is
processed by processor 651. 1o an embodiment, the lempo-
rary file is processed according to the type of the incoming
call. If the incoming call was a fax ransmission, thea the
emporary file, which has been stored as a group 3 facsimile

14
file, will be converted into a file which follows the tagged

image file format (] [FF), or a format that is suitable for
tragsmission over WAN 589, Optionally, the temporary fax
fife can also be compressed at this stage. If the incoming call
was an audio message, then the lemporary file would be
compressed using a compression scheme such as the scheme
defioed in the global sysiem for mobile-communicatioas
(GSM) standard. ln allernate operations, compressing and
other processing of the incoming message is performed as
the same time 1he incoming message is being received and
being placed in memory subsysiem 653,

la block 720, communications server 530 uses the
inbound address 10 determine the set of final destination
addresses, which are destinations on WAN SBO (ic., the
packet switched network), to seod the processed incoming
message. Communications scrver $50 then sends ao clec-
tronic maii (e-mail) with the processed incoming message as
a0 attachment to ail the destinatioas in the set of final
destination addresses.

For example, the e-mail containing the attachment is
transfermred 1o, and stored in, a server such as mail server 360,
The e-mail is then retrieved by client 590 whenever the user
wishes. In an alternate embodiment, client 599 can retrieve
the c-mail directly from commusications server 350, with-
out the storing operation of mail server 560,

While the present iovention has beeg particularly
described with reference 1o the various figures, it should be
understood that the figures are for illustration only and
should pot be taken as limiting the scope of the inveation.
Many changes and modifications may be made to the
inventiog, by one baving ordinary skill ig the ant, without
departing from the spint and scope of the invention.

What is claimed is:

L. A system for supporting a message delivery service,
comprising:

a plunality of processing servers cach being coupled (o
communicate with a plurality of first outbound
fesources and 3 database server, over ag inkernal
packet-swilched data network, the database server con-
tainiog account information oo customers of the mes-
sage delivery service, each processing server imple-
meots a router-filler and a message queue,

the message queue to swre fequest messages that are
received from a customer of the message delivery
service over an external packet-switched data network,

the router-filter 1o obuain a fequest message from the
queue while polling the queue for pending requests,
validate 2 customer associated with said request mes-
sage after accessing the account information in the
database server, and determine (0 which of tbe plurality
of first outbound resources 1o assign said request
message,

cach of the first resources being capable of cogverting an
Npul request message into a format capable of being
received by a fax machine over a telephone network.

2. The system of claim 1 wherein the internal daca
network s 2 private data petwork,

3. The system of claim 2 wherein the exterpal data
aetwork is the Internet,

4. I'he system of claim 3 whereig the request messages are
received from the customers via one of a mail transpon
protocol server and a hyperiext trapsport protoco] server on
the Intecnet.
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5. The sysiem of claim 1 wherein the router-filter is 10
prioritize a plunlity of fequest messages that bave been
obtained from the Queue and that are assigned 1o ag out-
bound resource.

6. The systern of claim | wherein the router-filter is 10
determine which of the plurality of first outbound resources
10 assign said request message (o, based oa which resource
offers ihe least cost of delivering said request message.

7. The system of claim | whereig the router-filter is to
scmerale an error message that iodicates an error in deliv-
cnng said request message as ceported by the outbound
resource to which said request message was assigned.

8. The sysiem of claim 1 further comprising:

3 plurality of second outbound resources cach being
capable of coavening an inpw request message inlo a
format capable of being played back 10 a telephone
over a tekephone network, wherein the router-filter is 10
determioe to which of the first and sccond resources
said request message is 0 be assigned, based on a
message type of said request maiching a capability of
one of a first resource and a second resource.

9. The system of claim 1 further comprising:
plurality of second outhbound fesources cach being
capable of converting an inpug fequest message into a
format capable of being iransmitted 10 2 paging termi-
aal vver ope of (1) a telepbone network and 2) a
PAging gateway over an extergal packet-switched
actwork, wherein the route-flter is lo determine to
which of the first and sccond resources said request
message is 10 be assigned, based on a message type of
said request watching a capability of one. of 3 first
resouree and second resource.

19. An aricle of manufactuse for
delivery system, comprising:

a machine accessible medium containing data that, whea
accessed by a machine, cause 2 plurality of processing
SEFVers 10 communicate with z plurality of first out-
bound resources and a database server all as part of ag
internal packet-switched data network, each processing
server implements a router-filter and 2 message queue,
the message queue to store fequest messages that are
received from a customer of the message delivery
service over an external packet switched data network,
the router-filter 10 obtain 3 request message from the

»

supportiog a message

30

s
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machine, cause the router-filter 10 prionitize a plurality of
request messages that have heeg obtained from the queue
and that are assigned tg an outbound resource.

L3. The anticle of manufacture of claim 16 wherein the
medium includes further data which, when executed by the
machine, cause the router-filter to deiermine which of the
plurality of first outbound Fesources 1o assign said request
message to, based on which resource offers the least cost of
delivering said request message,

16. The article of manufacture of claim 10 whercin the
wedium includes further data which, wheg cxecuted by the
wachine, cause the router-Slter 1o geacrate o eror message
that indicates an emor in delivering said request message as
reported by the outbound fesource o which said request
message was assigned.

17. The asticle of manufacture of claim 10 whercin the
medium includes furtber data which, when executed by the
machipe, cause one of the phanlity of processing servers to
be capable of (1) communicating with a plurality of second
outbound resources each being capable of converting ag
input request message into a format capable of being played
back 10 a telepbone over 1he ielepbone network and 2)
determining which of the first aod second outhound
fesources to assign said request message based on a message
type of said request wessage matching the capability of an
outbouod resource.

18. The aticle of maoufacture of claim 10, wherein the
medium includes further data which, whea cxecuted by the
machine, cause oue of the plurality of processing servers to
be capable of (1) communicating with a plurality of second
outbound ]

mitted 1o ope of (1) a Paging terminal over 3 telepbone
network and (2) a Paging gateway over an external packet-
switched network, and (2) determining which of the first and

19. A method for SUpporting a message delivery service,
comprising:

communicating with 3 plurality of first outbound
SETver over an internal
packet-switched data network, each of the plurality of
first outbouad resources being capable of converting a
format capable of being
over a telephone network,
the database server coolaining account information on

from a message queue, the
Queue sloring a phurality of request messages that are
received from customers of the message delivery ser-
from an cxternal packet-

validating a customer associated with sajd obtained
request message after accessing the account informa-

plurality of first outbound
resources said obtained request message should be

queue, validaie a cusiomer associated with said request 45 resources and 2 data base
message after accessing sccount information in the
database server, and determine which of the plurality of .
first outbound resources 1o assign said request message, [equest message into a
cach of the first resources being capabie of couverting ., received by a fax machine
ao ioput request wessage into a format capable of being ] L
received by a fax machine over a telephone etwork, customers of the message delivery service;
11. The anticle of manufacture of claim 10 whercin the oblaining a request message
medium includes further data which, when executed by the
3::*2:\;,3:,& the internal nerwork 1o perform as a private o5 vice 104 that were ent
2. The anticle of manufacture of claim 10 wherein the swuched data aetwork;
@edium includes further data which allow the request mes-
sages o be received from a customer over the lnterpet, tion in the database server: and
I3. The article of manufacrure of claim 12 wherein the * determining to which of ihe
@edium includes further data which allow the request mes-
sages (o be received from the customer via one of a maj} assigned.
lransport protocol server and a hypertext transport protocol 20. The method of claim 19 wherein the internal data
scrver on the Internet. 65 Detwork is 2 private data network,

14. The article of manufacrure of claim 10 wherein the
medivm includes further data which, when executed by the

21. The method of claim 19 wherein 1he cxlernal data
network is the loterner.

'A’ PAGE 219



Case 2:09-cv-04150-DD

US 6,597,688 B2

17

22. The metbod of claim 21 wherein the request messages
are received from the customers via one of a mail tragsport
protocol server and a hypertext transport protocol scrver oa
the loternet.

3. The method of claim 19 further comprising:

prioritizing the delivery of a plurality of request messages
that have been obtained from the queue and that are
assigned 1o an outbound resource.

24. The method of claim 19 further compuising:

determining whch of the plurality of first outbound
TCSOUTCEs 10 assign said obtained request message 1o,
based on which resource offers the least cost of deliv-
cring said obtained request message.
25. The method of claim 19 further comprising:
geaeraling an crror message that indicates an error in
delivering said obtained request message as repornted by
the outbound resource to which said obtained request
message was assigned.
26. The method of claim 19 further comprising commu-
nicating with a plurality of sccond outbound resources each
being capable of converting a request message into a format

10

18

being capable of being played back to a telephooe over a
telepbone network; and

determining to which of the pluralily of first and second
outboumd resources said obtained message should be
assigned, based on 2 message type of said request
message maichiog a capability of an outbound
resource.

27. The metbod of claim 19, further comprising:

communicating with a plurality of second outbound
resources each being capable of converting an input
request message into a format capable of being trans-
mitted to one of (1) a paging terminal over a telepbone
neiwork and (2) a paging galeway over an external
packet-switched network; and

detcrmining to which of the plurality of first and second
outbound resources said obtained message should be
assigned, based on a message type of said request

message matching a capability of an outbound
resource.
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SCALABLE ARCHITECTURE FOR
TRANSMISSION OF MESSAGES OVER A
NETWORK

This is a continuation of Ser. No. 09/097,307, now US. 3
Pat. No. 6.597,688 filed on Jun. 12. 1998.

BACKGROUND OF THE INVENTION

1. Field of the lavention 10

The present invention relates 1o the field of message
receipttransmission and delivery using computer, phone,
wireless and other communications networks. Specifically,
the present invention relates 1o the wansmission of e-mal

messages which may be text only, text plus an audio file, text 5

plus a video file, text plus a fax file or any combination
thereof 1o a phone, pager or fax machine or other receiving
device suitable for the message content, over appropriate
communications petworks using am architecture which
enables easy expansion to bandle additional message watfic >
as well as 10 connect to additional communications net-
works, including networks which do not presendy exist
which may become available in the future.
2. Description of Related Art

Voice and data commimicauons systems such as the s

public switched telephone network (PSTN) are curreatly
used to transfer image and text data transmitted by facsimile
(*fax”") machines in addition o the pormally camied voice
wratfic. These faxed images are usually transmitted through

the PSTN and received for prigtout ur sturage of the image 10

on a destination fax machine or computer for the use by the
recipient.

1n U.S. Pat. No. 6.208.638 entitled Method and Apparatus
for Transmission and Retrieval of Facsimile and Audio

Messages Over a Circuit or Packet Switched Network, it is 35

disclosed that to provide for the receipt and transmission of
audio and fax information by a first user over a circuit
switched network such as the public switched telepbone
network (PSTN) to a second user over a packet switched

petwork such as the Internet, a communications server is 4

connected both to the circuit switched petwork and a packet
switched petwork.

The communicalions Server CoNAIng resources o receive
and process incoming avdio and facsimile calls from the

circuit switched network into a format suitable for ransmis- 45

sion over the packet switched network to the second user’s
address. In addition, a link is first determined between the
second user’s address on the circuit switched network and
the second user's address on the packet switched network,

and then an approprate route to the second user's address on 50

the packet network is determined. With the system being
maintained in a distributed and redundant fashion, reliable
receipt and transfer of all messages 1s ensured. A copy of the
specification and drawings of U.S. Pat. No. 6,208,638 is

attached hereto. 55

However, the architecture utilized as described in US.
Pat. No. 6.208,638 is not easily scalable 1o handle increas-
ingly higher levels of message tratfic or to easily connect to
aetworks in addition 10 the PSTN and the loternet. FIG. 1

shows the essence of the architecure of US. Pat. No. 6

6.208.638. An e-mail message is passed to an outbound
resource 11 (communications server 550 in US. Pat. No.
6.208,638) which converts the e-mail message 10 a fax
format or to audio for trapsmission to a fax machine or

telepbone connected to the PSTN. A database 13 stores 65

customer information necessary for processing of messages
(an unnumbered part of commuaications server 550 in US.

2

Pat. No. 6.208,638 which is also contained in database
server 595 in U.S. Pat. No. 6.208,638). After processing of
an e-mail message by outbound resource 11, 3 fax or voice
mail message is sent over the PSTN or more generally, a
generalized switched telephone network (GSTN) which
includes cellular telepbone networks as well as the PSTN.
Optionally, a pager message may also be senmt informing a
user of the fax which has been sent or availability of a voice
mail message as described in US. Pat. No. 6,073,165
entitled Processing and Forwarding Messages From a Com-
puter Network to a Forwarding Service.

SUMMARY OF THE INVENTION

A method and apparatus is disclosed for delivering mes-
sages that utilizes a message queue and a router/filter within
a private data network. The private oetwork is connected 1o
an external data network such as the laternet, and has
separate outbound resource servers 1o provide a high degree
of scalability for handling a variety of message types.

BRIEF DESCRIPTION OF THE DRAWINGS

F1G. 1 is a block diagram of a prior ant architecture which
performs the functions, but oot the scalability of the archi-
tecture of the present inventon.

FIG. 2 is a block diagram illustrating the architecture of
the present invention.

FIG. 3 is a block diagram showing the data/control flow
through message queue L1, router/filter 23 and database 27.

FIG. 4 (4a and 4b) is a flow diagras of the processing
performed by router/filter 23.

TI1G. § is a system diagram of a network containing a
message server.

FIG. 6 is a block diagram illustrating the message server.

FIG. 7 is a flow diagram illustrating some operations.

DETAILED DESCRIPTION OF THE
INVENTION

The present invention provides a method and apparatus
for allowing the receipt and transmission of audio, video and
fax information between 3 circuit switched network and a
packet switched network. For purposes of explanation, spe-
cific embodiments are set forth to provide a thorough
understanding of the present invention. However, it will be
understood by one skilled in the art, that the invention may
be practiced withowt these deuils. Further, although the
present invention is described through the use of circust
switched and packet switched networks, most, if not all,
aspects of the invention apply to all petworks in general.
Moreover, well-known elements, devices, process steps and
the like are not set forth in detail in order to avoid obscunng
the present invention.

Referring now w FIG. 2, e-mail messages for a customer
are sent to/through an external data network 15 (e, the
Internet) and routed o aa appropriate SMTP/HTTP (or
SHTTP) server 17 as determined by a domain same server
(DNS) 18 according to weil known techniques. The e-mail
message may be a text message or il may include a file, the
content of which may be audio, video or bitmapped (e.g., 2
fax) or other data. Again, be techniques for creating and
sending e-mail messages with these charactenistics are wetl
known.

A processing server 19, which includes a message queue
21 and a router/ filter 23 lirst verifies that the message is from
or is to a customer using information in database 27. Alter

EXHIBIT_R  PAGE &\
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successiul venfication, the message is broken into fragments
(in the case of files with multiple attachments) and written
to message queue 21. Router/filter 23 obtains messages from
the message qucue and haodles least call routing/billing/
prioritization/filtering of messages. Filtering is primanly for
ootification messages for pager delivery. After billing ven-
fication and determination of a least cost route, the message
is assigned to ope or more outbound resources 31 for
delivery 10 the intended recipient by a method or methods
selected by the customer as previously recorded in database
27.

in the case of faxes, the outbound resource is a server
which dials the destination fax number and sends the fax.

In the case of voice messages, the outbound resource is a
server which dials the destination telephone number and
plays the voice message.

In the case of notification messages, the outbound
resource is a server which dials out to the paging terminal or
delivers the notification message through any appropriate
paging gateway.

After the message (in whatever form) has been delivered,
a receipt with details and an error log (if any) is sent back
via a secure protocol to the message queue 21.

The receipt/error log messages are then processed by the
router/filter which interfaces with a hilling system (not
shown) for customer account update.

FIG. 3 is a block diagram showing the data/control flow
through message queue 21, router/filter 23 and database 27
using information contained in the following tables as
explained with reference o FIGS. 4a and 4b.

TABLE 1

Mexsage Quene Table

4

TABLE 1-continued

Message Queue Table

5 BROADCAST_ID Unique number identifying
1 brosdicam lis
COVERPAGE_ID Unique aumber ideatifying
1 coverpags (if amy) for
2 fax -
MESSAGE__SUBJECT Subect live of the message
10 o be defivered
MESSAGE_ DURATION Duration of the message
(delivery tome of fax, or
Jelivery time for & voice
mascage, etc. )
MESSAGE _RATE Rate for message delivery
LS (doliars per secomd, e1c.)
MESSAGE _SEND_DATE Actusl timestamp ideotify-
g when ths meswage was
delivered
MESSAGE_REMOTE_CSID Lieanfier of the fax
machine to whick a FAX
20 mezmsges was delivered
MESSAGE_TYPE Type of message (c.g..
FAX, VOICE,
NOTTFICATION, )
RESOURCE_ COMMUNICATION_TYPE Protocol used to commmm-
cate with the resource
3 (HTTP, SHTTP. excy
MESSAGE_LANGUAGE_CODE Laoguage used for ddivery
of & receipt or response,
based on sedtings 1n the
customer table
MESSAGE __PAGES Number of psges of &
meossags {used primasily for
& fax)

3o

" TABLE 2
MESSAGE_ D This is & unique aumber
asigned 1o cach messags File Type Tabie
that auTives 1 the systern.
RESOURCE_ID Unique number ssmgned to FILETYPE_MESSAGE_TYPE  {dentifier of » memsage type (FAX,
esch Outbousd Resource VOICE, ete.)
RESOURCE _TYPE Esch Resource is idemifed  FILETYPE_RESOURCE_TYPE ldeatifier to detcanise o thar
the of messages can handle s particular file type
:ym m (e.8.. FAX. FILETYPE_EXTENSION The A that ideatifh
YOICE, NOTIFY. atc.) a file type (0.8, WAV, TTF. JFX,
RESOURCE_ADDRESS Location of the Resource AU, GSM, etc)
(such as P sddress)
MESSAGE_TO_EMAIL__ADDRESS To: sddress of the messags
MESSAGE _FROM _EMAIfl._ADDRESS From: sddress of the 43
mesage TABLE 3
MESSAGE__LOCATION Locavos of actual ae
on the Memage Queue 21 Customer Table
MESSAGE _SIZE Size of e memage
bywes CUSTOMER_KEY Unique sumber idenufying s customer is the
MESSAGE _PRIORITY Priotity of the message SO dntabase
(e.g., low, medm, tugh) FIRSTNAME First naune of customer
MESSAGE__CREATION_DATE Timasamg denufying the LASTNAME Lam name of customesy
dateNime that the message COMPANY Company name of customer
was recaved by the system ADDRESSLINE! Company sddress
MESSAGE _EXPIRY__DURATION Amount of time after which ADDRESSLINE2 Company addrese
the mesage becomes stale 55 CITY Company city
MESSAGE __SCHEDULED _DATE Scheduled delivery time- MAILREGION Company same or equivalen
stamp for the memsage MAILCODE Zipcode or equvsieat
MESSAGE _STATUS Current atus of the mes- COUNTRY Companay country
sage (Actve, Pending, WORKNUMBER Customes work phope number
Semt, etc.) HOMENUMBER Customes bome phose number
MESSAGE__ESTIMATED _COST Estimated cost for the de- 0 EMALLADDRESS Email sddress of customer
livery of the message COLLECTIONMETHOD  Collection method such ss Credit card,
CUSTOMER _KEY Unique number «deatifying Debit, etc.
the cusromer i the BILLTYPE &.g., Customer, Demo, (ree, corporate, cic.
databrse STATUS Status of customer, Active, lnstive, ctc.
MESSAGE _PART _OF _BROADCAST flag ideanfying if the LANGUAGECODE Lasguage of customer, English, German, .
meskage 1 past of 2 luger ~ CURRENCYCODE Currency for billing the customer. US
brosdeas list wuting to be 53 Nollars, Pound Sterting, ctc.

Jetivered
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FIGS. 4a and 46 are a fow diagram of the processing
TABLE 4 performed by router/filter 23 using Tables 1-8. When a
message is received it is placed into message queue 21
Cusrency Table which is simply a storage arca, the specifics of which,

5 including the mechanism for placing the message into the
queue are well knowa. Certain details concerning the mes-
sage are also stored in a message queue table (Table 1). In
step 41, router/tilter, which is a computer program running
on processing server 19, polls the message queue table for
pending requests as determined by the existence of an active
message in the message status field 1f no message is found,
after a sysiem defined delay, the message queve table is
again polled (step 43). Once a message has been found in the

FORMAT
CURRENCY _SYMBOL

Currency label
Symbot for curreacy

TABLE §

Notification Table

CUSTOMERKEY Unique munber idestifying s customer in the table, processing coatinves with step 48 by determining the
PAGERTYPECODE  Code to determine the kind of psger servios 15 message type using the message_type ficid in Table | and
BBSNUMBER Modem pumber for pager notificatios delivery, the file type information in Table 2. The customer is then
based on the pages type validated using information in Table 3 in step 47. In step 49,
PAGERNUMBER  (dennfier sumber of the pager ung currency information for the customer is obtained from
D AYIYPE e b e e eric, uphamuncrc,  Table 4. The message is then filtered for possible pager
ey ) " 20 notification using the information in Table 5 in step 51. In
step 53, Table 7 is used to check for available resources o
deliver the message. In siep 55, the rates of available
TABLE 6 resources are checked 10 determine the least cost resource
Response_email Tble using Table 8. Then in step 59, the message is delivered
15 using the determined least cost resource. Afler the message

RESPONSE _ID Unique [D for a response recempt

REPONSE_ SUBJECT
RESPONSE _FROM _EMAIL
RESPONSE _BODY

nessge to be senf 0 & customer

Subject line of the response message
From: lins of the responsc messags
Adual text of the response message

has been delivered, or after an error in the delivery has
occurred, in step 59, a respoase/receipt is composed using
Table 6. 1n step 61, the response or receipt is delivered to the
sender. The system then begins the process over again at step

30 41
LE 7 As noted above outbound resource 31 is equivalent to
TaB communications server 55@ as described in U.S. Pat. No.
Resource Table 6,208,638, The modifications made to outbound resource 10
- enable it to operate in a system having an architecture as
RESOURCE_MD Usique ideaufier for the 33 described herein are as follows.
RESOURCE _TYPE Type of resource (FAX, These changes will be described with reference o the
VOICE. exc.) message structure of received messages.
RESOURCE _STATUS Starus of resource {Active, Message S
lnacuve, etc.). Structure
RESOURCE _QUEUE_STATUS Status of the Queve, nun- Each fidd has a value following an ‘=" sign aod is
e e JoNE l;efof mm;’pd: queue terminated by a newline character. The exception to this is
SOUR TIME. uns wone or resource ol . N .
- - the “Message™ field where a newline immediately foilows
RESOUR MAX Mazimm { the
CE_QUEUE.. source qm:n e the “=" sign and the actual message follows oo the next line.
RESOURCE_ADDRESS Address of (e resource (1P The fields of a message are as follows:
ESOURCE_NAME i as | Password
RES CELD Name o resouwrce
RESOURCE _EXPINY_DURATION Expiry duratics for asy t:”“ag'm“
memage 1em © the speci- MessageStatus=
fied resource MessageSent TimeStamp=
RESOURCE_QUEUE_IN_STATUS Number of memages wat- Message Duration=
ng to be delivererd by the Messagel
gelength=
resourcs pl ~
RESOURCE_COMMUNICATION _TYPE  Method used to communi- Message RemoteCSID=
cate with resource (HTTP, MessageSourceCSID=
SHTTP, exc.) MessageAttachStatus=~

TABLE 8

Regouree Rates Table

55

MessageDestination=
ResourcelD=

ResourceStams=

Resourcel astComm TimeStomp=
ResourceExpiry Duration=

RESOURCE_ID Unique dentifier for the resouwrce

RESOURCE_PREFIX Any digsts to be disied before an ResourceQueuelnStatus=
actual mmber ResourceQueveQutStatus=

L 0

RESOURCE _CITY _NAME Name of destination city for the ? _
message ( be delivernd ResourceChanneiMax:

RESOURCE _PROVIDER__RATE Rate for a pasticular city (dollars per ResourceChanneiStatus=
second, etz.) MessageBoundary=

RESOURCE_MAX _DIGITS Mar oumber of digits allowed 0 be Message=
dinted ge

RESOURCE_AREA_(ODE

Area code for the pariculars city

65

In the following explanation of the above fields, the text
in brackets at the end indicates the entity providing the value
for the field in the forward/reverse direction (i.e., {rom
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router/filter 23 (RF)to outbound resource 31 (RESOURCE),
and from RESOURCE to RF, respectively). “NA” indicates
that no value is applicable, and the text “NA" is used to
populate the field. “Same™ indicates that the same value is
used 10 the reverse direction, i.e, the RESOURCE does not
modify the value; it only echoes the value it receives in that
tiekd.

Password—There is a fixed password pair for cach
RESOURCE and RF combination. RESOURCE stores
the RF password in a flat text password file in a directory
{jfaxom), and RF stores the RESOURCE password in the
database. (RF/RESOURCE).

MessagelD—Usnique [D, per message, generated by
RESOURCE. (RESOURCE/Same).

MessageStatus—C Code indicating current status of the mes-
sage. See Status codes below. (RF/RESOURCE)

MessageSent TimeStamp—Time stamp indicating date/time
the message was delivered 10 the final destination by
RESOURCE. (NA/RESOURCE)

MessageDuration—Time (in seconds) to transmit message
from RESOURCE. (NA/RESOURCE)

Messagelength—Number  of pages  uansminted by
RESOQURCE. (NA/RESOURCE)

MessageRemoteCSID—<called  subscriber  identification

(CSID) of fax machine 1o which message was ransmited. 2

(NA/RESOURCE)

MessageSourceCSID—Source CSID. This may be custom-
ized per customer. (RF/Same)

MessageAntachStatus—Value of “A” indicates a message is
artached for delivery. (RF/RESOURCE)

MessageDestination—Destination  phone number. (RF/
Same)

Resourcel D—Unique (D, per resource, stored in the data-
base. (RF/Same)

ResourceStatus--Code indicating the current status of the
resource, i.e., whether it is active or not. RF uses this to
determine whether further messages should be sent to
RESOURCE for delivery. See Status codes below. (NA/
RESOURCE)

Resourcel astCommTimeStamp— Date/time of last commu-
nication between RF and RESOURCE. (RF/RE-
SOURCE)

ResourceExpiry Duration—Life of message (in minutes) on
RESOQURCE. If a message has not been delivered to the
final destination by RESOURCE within this amount of
time, the message is considered “expired” and is dis-
carded.

ResourceQueuelnStatus—Number of messages waiting to
be processed in un [nbox directory on RESOURCE.
{NA/RESOURCE) .

ResourceQueveQuiStatus—Number of messages waiting to
be processed in an Outbox directory on RESOURCE.
(NA/RESOURCE)

ResourceChannelMax —Number of channels available for
use on RESOURCE. (NA/RESOURCE)

ResourceChannelStatus— Channel  activity  starus, e g,
0000000111000001, where 0's indicate an idle channel
aand 1°s indicate a busy channel. (NA/RESOURCE)

MessageBoundary— lext for MIME boundary. (RF/NA)

Message—Actual MIME message semt by RF. If
MessageAttachStatus=NA, no message follows this tag,
All fields are NA if not used.

Date fields are expressed in MMDDY Yhhmmss format.
Resource Status Codes are:

A—Active

l—[nactive

0

20

43

45
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Message Status Codes are:
P—Pending
H—On Hold
D—Deferred

R—Ready for sending to RESOURCE

X-—Exchanged, i.¢., seat to RESOURCE but not acknowl-
edged by it.

A—Sent to RESOURCE and acknowledged by it.

S-—Sent (i.e., receipt for final delivery received from
RESOURCE)

Normal sequence for Message delivery by RESOURCE
182
RF reccives a request in its queue (message queue 21).

RF sends the message to RESOURCE.

RESOURCE gets message, authenticates password, and
creales a new message in the labox directory.

RESOURCE acknowledges receipt of message.

RESOURCE processes the message in  lnbox
(MessageStatus=A, Message AttachStatus=A).

RESOURCE moves message to a Process directory for
funber processing.

RESOURCE finishes processing message and delivers it 1o
final destination.

RESOURCE removes the message from the Process direc-
tory.

RESOURCE creates a message in Outbox directory.
(MessageStatus=5). If a “reply message” is to be deliv-
ered to the original sender, Message AttachStatus=A, elce
MessageAttachStatus=NA. MessagelD remains the same
in either case.

RESOURCE delivers receipt (with “reply message,” if
applicable) 10 RF.

RF receives the message and puts it in the Queue for
database processing.

Processing server 19 with the above described function-
ality may be implemented using readily available systems
such as 2 Windows NT server or a UNIX server. Database
27 may be implemented 23 a database server uvsing readily
available systems such as a Windows NT server or a UNIX
server running, for example a SQL database.

What follows is a detailed description of FIGS. 5-7 which
set forth a method and apparatus for allowing the receipt and
transmission of audio and fax information berween a circuit
switched network and a packet switched petwork, as
described in U.S. Pat. No. 6,208,638. For purposes of
explanation, specific embodiments are set forth o provide a
thorough understanding of the present invention. However,
it will be understood by ope skilled in the art, from reading
this disclosure, that the invention may be practiced without
these details. Further, although the system is described
through the use of circuit switched and packet switched
networks, most, if not all, aspects apply 1o all networks in
zeneral.

FIG. 5 contains a block diagram illustrating an embodi-
ment of a system containing a communications server 550
copnected 10 a circuit switched network 530 and a wide area
aetwork ( WAN) 580. 1n an embodiment, the circuit switched
aetwork 530 is a circuit switched nerwork such as the PSTN
while WAN 580 is a packet switched network such as the
Internet. [t is to be noted that circuit switched network 530
can also be a network such as the generalized switched
telephone network (GSTN), which encompasses PSTN net-
waorks, cellular telephone networks, and the other networks
with which they are in communication.

Communicativas server 550 is connected to circuit
switched petwork 530 via a switch 540 and to WAN 580
through the use of a router 585. As described in further detail
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below, in an embodiment. switch 540 and router 585 are
interfaced to communications server 550 using two separate
bardware interfaces. In an alternate embodiment, switch 540
and router 588 can be interfaced 10 communications server
550 through the use of oge hardware unit.

Connected to circuit switched network 530 is both a
telcphone unit 519 and a facsimile unit 520. Telephone unit
510 is a standard telephone capable of converting audio
signals into electrical signals suitable for transmission over
curewit switched network 530. Similarly, facsimile unit 520
is a standard facsimile machine capable of transmitting and
receiving facsimile messages over circuit switched network
530. Each of these devices can be connected to circuit
switched network 530 using either wired or wireless tech-
nology.

Consnected to WAN 580 is a database server 598, a system
management unit 597, 3 mail server 560, and a clieat 599,
Each of these systems communicate with each other and
with comumunications server 550 via WAN 530 using such
protocols such as simple network management protocol
(SNMP) and hyper-text uansport protocol (HTTP)—pack-
etized using a protocol such as the transmission comrol
protocol/internet protocol (TCP/IP).

In an embodiment, each one of database server 595,
system management unit 597, mail server 560, and client
590, are stand-alone computers or workstations containing
the hardware ard software resources 10 enable operation. In
alternate embodiments, the functions provided by each one
of database sexver 595, system management unit 597, mail

server 560, and client 590, are provided by any number of 10

computer systems.

In an embodiment, mail server 560 is a server providing
e-mail receipt and transmission using a protocol such as the
simple mail transfer protocol (SMTP) and post office pro-
tocol (POP). Moreover, client 590 is configured to be able to
communicale over WAN 580 using SMTP or POP in order
to retrieve e-mail from mail server 560 or another suitably
configured server.

System management unit 597 communicates with com-
munications server 550 to monitor: (1) the processes on
communications server 550; (2) the status of the yunk line
connected to communications server 550; and (3) the con-
nection between the various servers connected to WAN 580.
As described below, if agy processes or communications
server 550 or connection to the circit switched network 530
is interrupted, system management uait 597 can allocate
resources, or cause the re-routing of a call or message via
one or more redundant resources or connections, ensuring
that the cail or message is routed (o the tinal destination.

Cummunications server 550 contains user data peeded to
recerve and route incoming messages received from circuit
switched network 530. The same information is also stored
on database scrver 595. In an embodiment, communications
server 550 stores aa inbound address, a set of fina) destina-
tion addresses; and an account status for each user. The
inbound address comresponds t0 the telephone number
assigned to the user. As further discussed below, the inbound
address is the pumber that a message sender dials on
telephone unit 510 or facsimile uait 520 w leave 2 mevsage
for the user. be set of final destination address contain one
or more e-mail addresses where the user account status
nformation indicates whether the inbound address is either
active and or inactive—i.e, whether the user is able to
receive messages using the system.

Database server 595 stores a duplicate copy of the
inbound address, the set of final destination addresses: and
the account status for each user. Database server $9% also
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stores additional information for each user such as mailing
address and billing information which are not used in the
operation of the present invention but are note herein for
completeness only. Thus, the informution that is stored on
communications server 550 is a subset of the information
that is stored on database server 595, and if communications
server 558 were to become inoperable or otherwise unable
to handle incoming messages, database server 598 can
cunfigure another communications server 1o accept those
calls.

ln an embodiment, system management unit 597 is
responsible for monitoring the sttus of communications
server 850 and re-assigning the users being handled by
communications sexver 550 if communications server mai-
fanctions or becomes overloaded with incoming calls. In the
former case, system management unit 597 would re-assign
all users being handled by communications server 550 fo
another communications server. In the latter case, system
management unit 597 would oaly off-load the only those
incoming calls for which communications server 550 does
not have the available resources 1o process.

F1G. 6 is a block diagram of communications server 550
configured in accordance with an emboctiment containing a
processor 651 coupled 10 a memory subsyster 653 through
the use of a system bus 655. Also coupled 1o system bus 655
is a network interface 656; a trunk interface 652; and a set
of faxjvoice processing resources 654. Set of fax/voice
processing resources 654 and trunk interface 652 are also
coupled to a bus 657.

Bus 657 is a bus tha suppons time division multiplex
access (TDMA) protocols to optimize the flow of real time
traffic between set of fax/voice processing resources 654 and
trunk interface 652,

Memory subsystem 653 is used 1o store information and
programs needed by communications server 550. The func-
tioning of memory subsystems in computer design are wel]
known to those of ordinary skill in the art and thus will not
be further discussed herein.

In an embodiment, trunk interface 652 is a runk line
interface, such as a T-1 or E-| line, to switch 540 and cag
handle up to 24 chanoels of communications. Trunk line
signaling is well known to those of ordinary skill in the art
of telecommunication and thus will not be further discussed
herein except as pecessary for describing the invention.

Set of fax/voice processing resources 654 are made up of
multiple fax/voice processing cards. Each of these process-
ing cards contain processing units which are capable of
receiving snd transmitting facsimiles according 10 estab-
lished protocols, and which are capable of digitizing voice
or other audio data, also according to established protocols.
In an embodiment, there are three fa/voice processing cards
in set of fax/voice processing resources 654, each fax/voice
processing card containing eight processing units capable of
handling a channel from wunk interface 652. Thus, commu-
nications server 550 can communicate on tweaty-four chan-
nels concurrently.

The storage of destination addresses on both circuit
switched network 530 and WAN 580 is conuolied by a
database located either on communications server 550 or on
database server 595. Keeping this information separate from
communications server 550 allows communications server
550 to be a resource that can be altocated on demand. Hence,
a number of communications servers couid be used, along
with one or more database servers, 10 sllow a fully redundant
and scalable system. n addition, system mapagement unit
597 monitors the status and connection of il the commu-
nication and database servers.
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F1G. 7 is a flow diagram illustrating the operations of an
embodiment of the present invention when a cal] onginating
from a source oa the circuit switched network 530. For
example, either elephone unit 510 or facsimile unit 520 can
titiate the call.

In block 700, an incoming call signal is received by
commumications server 550 from switch 540. The incoming
call signal is imitiated by telephone unit 510 or facsimile unjt
520 over circuit switched network 530 and is routed to
communications server 558 via switch 540. Communica-
uons server 550 detects the incoming call signal using trunk
interface 652. Operation would continve with block 702.

Continuing with block 702, trunk line interfoce unit 652,
in addition to receiving signals to indicate that there is ag
incoming call from switch 549, also receives signals indi-
cating the circuit destination address of the incoming call.
The destination address is captured by trunk interface 652
and is determined by trunk line signaling using mechanisms
such as direct-inward-dial, or dual tope multafrequency
(DTMF) topes.

Continuing with block 704, to determine whether or not
to process the incoming call, processor 651 searches the list
of inbound addresses contained in memory subsystem 653
for the destination address. If processor 651 finds the des-
tination address in the inbound address list, processor 651
will then look up the account status for the user who owns
the inbound address to determine if the account of that user
is a vahd user account. In an alternate embodiment, the
validation is performed through the use of a database
maintained by a separate entity such as database server 598,
If the account is found to be inactive, communications server
651 will play a prepared message indicating that the number
to which the incoming message was sent is an invalid
account.

Io block 706, once the validity of the user account has
been established. processor 651 will attempt to allocate one
fax/voice processing resource from set of fax/voice process-
ing resovrces 654 and also determine the availability of
other resources required for the receipt and processing of the
incoming call. These other resources include the processing
capacity of processor 651, the storage capacity of memory
subsystem 653.

If it is determined that 1he appropriate resources are not
avalable, then the call will be routed to a different commu-
nications server that is capable of allocating the necessary
resources. The routing of calls is accomplished by trunk line
signaling via swikh 540 and is managed by system man-
agement unit 597.

Also, it should be noted that the call will only come from.
switch 540 to communications server 550 if there are no
problems with the line. Otherwise the call will get routed to
a different communications server. In an embodiment, fault
detection and correction happens in one of two ways. First,
on the telepbone network side, switch 540 caa be set up to
independently route a call 1o asother line if it is determined
that one of the lines is bad. Second, if communications
server 550 detects that the trunk line coming into trunk
interface 652 is down, communications server 550 will
notfy system management unit 597 to reallocate the users
for whom communications server 550 is responsible osto
apother communications server. Thus, system management
unit 597 will wransfer the duplicate user information con-
tained in database server 595 into a different communica-
tions server.

ln block 708, communications server 550 “apswers” the
incoming call by having trunk interface 652 o “off-hook”
on the trunk line.
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ln block 710. if the fax/voice processing resource of set of
fax/voice processing resources 654 which is processing the
call determines that the incoming call is a fax ransmission,
then operation will cominue with block 712. Otherwise,
operation will coatinue with block 714. For example, if the
call is a fax, a fax protocol is initiated, and the fax is received
by onc of the fax/voice processing resources of set of
fax/voice processing resources 654. If the call is a voice call,
the voice is recorded by one of the fax/voice processing
resources of set of fax/voice processing resources 654.

in block 712, the fax/voice processing resource of set
fax/voice processing resources 654 responsible for process-
ing the incoming call will perform the fax transfer and store
the incoming message as a temporary file in memory sub-
system 653. In an embodiment, the incoming fax is saved
into a file which follows the group 3 facsimile file format.
Operation will then continue with block 716.

In block 714, where it is determined that the incoming
message is an audio message, the fan/voice processing
resource of set of fax/voice processing resources 654 allo-
cated to process the call will initiate an audio recording of
the incoming voice message. [n an embodiment, the audio
message is digitized and stored in memory subsystem 653 as
a temporary file in a pulse code modulated format. Afier the
incoming call has been digitized and stored, operation will
then continue with block 716.

1n block 716, trunk interface 652 will terminate the call.
Operation will then continue with block 718.

In block 718, the incoming message, which has been
stored as a temporary file in memory subsysiem 653, is
processed by processor 651. In an embodiment, the tempo-
rary ﬁleisproceswda:cotdingtothctypeuﬁheimming
call. If the incoming call was a fax transmission, then the
temporary file, which has been stored as 3 group 3 facsimile
file, will be converted into a file which foliows the tagged
image file format (TIFF), or a format that is suitable for
ransmission over WAN 580. Optionally, the temporary fax
file can also be compressed at this stage. If the incoming call
wag an audio message, then the temporary file would be
compressed using a compression scheme such as the scheme
defined in the global system for mobile-commuaications
(GSM) standard. In alternate operations, compressing and
other processing of the incoming message is performed as
the same time the incoming message is being received and
being placed in memory subsystem 653.

In block 720, communications server 550 uses the
inbound address o determine the set of final destination
addresses, which are destinations on WAN 580 (i.e., the
packet switched petwork), to send the processed incoming
message. Communications server 550 then sends an elec.
tronic mail (e-mail) with the processed incoming message as
an attachment to all the destinations in the set of final
destination addresses.

For example, the e-mail containing the attachment is
trans ferred 10, and stored in, a server such as mai} server 560,
The e-mail is then retrieved by client 590 whepever the user
wishes. ln an alternate embodiment, client 590 can retrieve
the c-mail dircctly from communications server 550, with-
out the storing operation of mail server 560.

While the present invention has been particularly
described with reference to the various figures, it should be
understood that the figures are for illusration only and
should not be taken as limiting the scope of the invention.
Many changes and modifications may be made fo the
invention, by one having ordinary skill in the ant, without
departing from the spirit and scope of the invention.
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What is claimed is:

L. A system for supporting a message delivery service,
comprising:

a server coupled 10 communicate with a plurality of first
outbound resources and a database server, over an
internal packet-switched data network, the database
server contaiaing account information on customers of
the message delivery service, the server implements a
router-filter and a message queue,

the message queue 10 store a request message received
from a customer of the message delivery service over
an external packet-switched data network,

the router-filter 1o obtain a request message from the
queue, validate said request message by accessing the
account information in the database server, and deter-
mine 0 which of the plurality of first owbound
resources o assign said request message,

each of the first resources being capable of converting an
put request message into a format capable of being
received by a fax machine over a circuit switched
networlc

1. The system of claim | wherein the intermal data
setwork is a private data network.

3. The system of claim 2 wherein the external data
aetwork is the internet.

4. The system of claim 3 wherein the request messags is
received from the customer via one of a mail transport
protocul server and a hypertext tanspon protocol server on
the Internet.

S. The system of claim | wherein the router-filter is to
pnoritize a plurality of request messages that have been
obiaised from the queue and that are assigned 1o an out-
bound resource. .

6. The system of claim 1 wherein the router-filter is to
determine which of the plurality of first outbound resources
to assign said request message to, based on which resource
offers the least cost of delivering said request message.

7. The system of claim 1 wherein the router-filter is to
generate an error message that indicates an error in deliv-
enng said request message as reported by the outbound
resource 1o which said request message was assigned.

8. I'be system of claim | further comprising:

a plurality of second outbound resources each being
capable of converting an input request message into a
format capable of being played back t0 a telephone
over a cucuit switched network, wherein the router-
filter is to determine to which of the first and second
resources said request message is (o be assigned, based

00 a message type of said request maiching a capability
of one of a first resource and a second resource.

The system of claim 1 further comprising:

plurality of second outbound resources each being
capable of coaverting an input request message into a
format capable of being transmitted to a paging termi-
nal over one of (1) a circuit swiched petwork and (2)
a paging galeway over an extemnal packet-switched
network, whercin the route-filter is w determine 1o
which of the first and second resources said request
message is 10 be assigned, based un a message type of
said request matching a capability of one of a first
resource and second resource.

10. The system of claim | wherein a location of each
vutbound resource is given by an Internet Protocol address.

11. The system of claim 1 wherein the message is received
from the customer via one of a mail trapsport protocol server

and a hypertext transpont protocol server on the Internet.
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I2. The system of claim | wherein a protocol used by the
router-filter 10 communicate with the plurality of outbound
resources is one of HTTP and SHTTP.

13. The system of claim | wherein the router-filter )
send a MIME message.

14. An article of manufacture for supporting a message
delivery syswem, comprising:

a machine accessible medium containing data that, when
accessed by a machine, cause a server to communicale
with an outhound resource and a database al} as part of
an internal packet-switched data network, the server o
Store a request message received from a customer of the
message delivery service over ap external packet
switched data network, verify that the request message
is from the customer using information in the database,
and assign said request message 1o the resource which
coaverts data associated with said request message ino
a format capable of being received by a fax machine
over a circuit switched network.

I5. The article of manufacture of claim 14 wherein the
medium inchides further data which allows the request
message 1o be received from a customer over the Internet.

16. The article of masufacture of claim 14 wherein the
medium includes further data which, when executed by the
machine, cause the server 10 determine which of a plurality
of first outbound resources to assign said request message to,
based on which resource offers the feast cost of delivering
said request message.

17. A method comprising:

receiving an email message from an external packet data
network:

performing a database lookup in an intemal packet data
oetwork 10 correlate the email message with a user
account,

verifying within the internal network the email message is
associaled with a valid user account;,

performing within the internal etwork one of a least cost
routing cakculation, a billing caiculation, a priontiza-
tion calculation, and a message filtering operation;

converting within the internal network the email message
nto a fax format for wansmission to a machine; and

transmitting the converted email message into a public
switched telephone network to a destination telephone
oumbey.

18. A method comprising:

receiving an email message from the Interpet,

performing within an internal packet data network a
database lookup 10 correlate the email message with a
user accaunt;

determining within the internal packet data setwork if the
emasl message passes a filter screening criterion;

converting the email message into a fax format for
transmission fo a fax machine; and

transmitting the converted email message into a public
switched telephone network 10 a destination telephone
number.

19. A method comprising:

feceiving an email message from the {nterner:

performing a database loukup within 4n internal packet
data network o correlate the email message with a user
account;

yueuing the email message within the internal packet data
nerwork;

reading the queued message based on a prioritized order-
ing rule within the internal packet data petwork;

converting the read message into a fax format for trans-
mission; and
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transmutting the converted message into a public switched queving email the message in the internal packet data
telephone network to a destination teiephone number network;
associated with the user account performing a routing operation to determine a destination
20. A method comprising: to forward the email message;

S ) . 5 cooventing the routed message into a fax format, and
receiving 1o an intemal packet data nerwork an email transminting the converted message into a public switched

message {rom the Internet; telcpbone network to a destination telephone number asso-
correlating the email message with a user account in the  Ciated with the user account and determined in said routing.
internal packet data petwork;
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SYSTEMS AND METHODS FOR STORING,
DELIVERING, AND MANAGING MESSAGES

This application is a continuation of US. Ser. No.
08/944,741 filed on Oct. 6, 1997, aow allowed U S. Pat. No.
5870,549, which is a continuation-in-part of U.S. patcat
application Ser. No. 08/431,716, filed Apr. 28, 1995 US.
Pai. No. 5,675,507.

FIELD OF THE INVENTION

This invention rclates o system(s) and method(s) for
storing and delivenng messages and, more particularly, to
system(s) and method(s) for storing messages and for deliv-
ery the messages through a nctwork, such as the Internet, or
a telephone lioe 1o an intended recipient. ln another aspect,
the inveation relates to system(s) and method(s) for storing,
delivering, 10d managing messages or other files, such as for
archival purpeses or for document tracking,

BACKGROUND OF THE INVENTION

Even though the facsimile machine is beavily relied upon
by busioesses of all sizes and is quickly becoming a standard
picce of office cquipment, many businesses or houschoids
cannot receive the benefits of the facsimile machine.
Uofortunately, for a small business or for a private
housebold, 1 facsimile machipe is a ratber expeasive piece
of equipment. In addition to the cost of purchasing the
facsimile machine, the facsimile machine also requires
eer, paper, munienance, as well as possible repairs. These
expenses may be large enough 10 prevent many of the small
businesses and certainly many households from beneliting
from the service that the facsimile machine can provide. For
others who are constantly traveling and who do not bave an
uifice, it may be impractical to owo a facsimile machine. In
fact, the Atdaota Business Chronicle estimates that 30% of
the small businesses do not bave any facsimile machines.
‘Iherefore, maony businesses and houscholds are at a disad-
vagtage since they do pot bave access to a facsimile
machine.

Because a facsimnide machioe can be such an asset 10 a
company and is beavily relied upon 1o quickly transmit and
receive documents, a problem exists in that the machipes are
oot always available 10 receive a facsimile message. Al
times, a [acsumile machine may be busy receiving another
message or the machine may be traasmitting a message of its
own. During these times, a person must periodically attempt
10 send the message until communication i3 established with
the desired facsimile machine. Ihis inabilily 1o conpect with
a facsimile machine can be frustrating, can consume quite a
bit of the person’s tme, and prevent the person from
performing mere productive tasks. While some more
advanced facsimile machines will retry 10 establish commu-
nication a number of times, a person will still have 1o check

00 the facsimile machine 10 easure that the message was «

transmtted ot 10 fe-initiate the ransmission of the message.

lo addition 10 labor costs and a reduction w office
cficiency, a facsimile machine may present costs 1o busi-
nesses that are pot readily calculated. These costs include the
luss of business or the loss of goodwill that occurs when the
facsimile machine is not accessible by another facsimile
machine. These costs cap occur for various reasons, such as
when the facsimile macbine 1s out of paper, when the
machioe needs repairing, or when the facsimile machine is
busy with apother message. These osts occur more fre-
quently with some of the smaller busipesses, who are also
less able to incur these expenses, since many of them have

o
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1 single pbone line for a telephone handset and the facsimile
machine and thereby stand to lose both telephone calls and
facsimile messages whea the single line is busy. In fact, the
Atlanta Business Chroaicle estimated that fewer than 5% of
the small businesses have 2 or more facsimile machines.
Many of the larger companics can reduce these losses by
baving more than one facsimile machioe and by baving calls
switched to another macbine when one af the machines is
busy. These losses, however, cannot be completely elimi-
nated since the machines can sull experience a demand
which exceeds their capabilitics.

Amain benetit of the facsimile machine, namely the quick
transfer of documents, does not occessanly mean that the
documents will quickly be routed 1o ihe intended recipient.
The facsimile machines may be uoattended and a received
facsimile message may not be noticed uniil a relatively loog
period of time has clapsed. Further, cven for those machines
which are undesr constant supervisioa, the routing proce-
dures established in aa office may delay the delivery of the
documents. It is tberefore a problem in many offices to
quickly route the facsimile message 0 the intended recipi-
emt. .

The nature of the facsimile message also renders it
dificult for the intended recipient (o receive a sensitive
message without having the message exposed o others in
the office who can iatercept and read the message. If the
intended recipient is unaware that the message is being sent,
other people may see the message while il is being delivered
or while the message remains ext o the machioe, Wheq the
intended recipient is given notice that a sensitive MESSage is
being transmitted, tbe intended recipient must wait near the
facsimile machine until the message is received. [t was
therefore difficult o maintain the contents of a facsimile
wessage coafidential.

la an office with a large number of cmployees, it may also
be difficult to simply determine where the facsimile message
should be routed. In light of this difficulty, some systems
bave been developed to automatically route facsimile mes-
sages o their inteoded recipient. One type of system, such
as the ope disclosed in U.S. Pat. No. 5,257,112 10 Okada, can
roule 20 iscoming call 1o a panticular facsimile machine
based upon codes cotered with telephone push-buttons by
the seader of the message. Another type of system, such as
the ope disclosed in U.S. Pat. No. 5,115,326 10 Burgesset al.
or in US. Pat. No. 5,247,591 to Baran, requires the sender
10 use a specially formatted cover page which is read by the
system. This type of system, however, burdens the scoder,
who may very well be 3 clicat or customer, by requiring the
scnder to take special steps or additional steps 1o trarsmit a
facsimile message. These systems are therefore not very
clfective or desirable.

Another type of routing system links 2 facsimile machine
10 a Local Area Network (LAN) in an office. For instaoce,
in the systems disclosed in the pateats to Baran and Burgess
ctal, after the sysiem reads the cover sheet to determine the
intended fecipient of the facsimile message, the systems
send an E-mail message 1o 1he teaipieot through the local
aetwork connecting the facsimile machine 1o the recipient’s
computer. Other office systems, such as those in U.S. Pat.
No. 5,091,790 10 Silverberg and US. Pat. No. 5,291,546 10
Giler et al, are linked 10 1he office’s voice mail system and
may leave a message with the intcaded recipient that a
facsimile message has been received. Some systems which
are cven more advanced, such as those in US. Pat. No.
5317,628 1o Misholi ¢t al. and U.S. Pat. No. 5,333,266 to
Boaz et al, are conpected to an office’s local octwork and
provide integrated control of voice messages, E-mail
messages, aod facsimile messages.
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The various systems for routing facsimile messages, and
possibly messages of other types received in the office, are
very sopbisticated and expensive systems. While these office
syslems are desirable in that they can ellectively route the
messages at the office 1o their intended recipicots, the
systems are exiremely expensive and only those companics
with a great oumber of employees can offset the costs of the
sysiem with the bene fits that the system will provide 1o their
company. Thus, for most businesses, it still remains 2
problem to effectively and quickly route messages o the
intended recipients. It also remains a problem for most
businesses to route the messages in a manper which cag
prescrve the confidential nature of the messages.

Even for the businesses that have a message rouliog
system and especially for those that do not have any type of
system, it 1s usually dificult for a person to retrieve facsimile
messages while away from the office. Typically, a person
away oa business must call into the office and be informed
by someope in the office as to the facsimile messages that
have been received. Consequently, the person must call into
the office during oormal business bours while someone is in
the office and is therefore limited in the time that the
information in 2 facsimile message can be relayed.

If tbe perscn away on business wants to look at the
facsimile message, someone at the office must resend the
message 10 a facsimile machine accessible to that person.
Since this accessible machine is often a facsimile machine at
another business or at a botel where the person is lodgiog,
it is difficult for the person 1o receive the facsimile message
without risking disclosure of its contents. Further, since
someone at the person’s offico must remember 1o send the
Wessage aod since someonc at the accessible facsimile
machine must route the message to the person away from the
office, the persom may not receive all of the facsimile
messages or may have 10 wail o receive the messages.

The retrieval of facsimile messages, as well as voice mail
messages, while away from the office is pot without certain
custs. For one, the person often must incur long distance
telephone charges when the person calls the office to check
on the messages and 10 have someone in the office send the
messages 10 another facsimile. The person will thea iscur
the expeases of transmiiting the message (0 a fax bureau or
hotel desk as well as the receiving location’s own charges
foc use of theis equipment. While these charges are cenainly
not substaptial, the charges are nooetheless cXpenses
incurred while the person is away from the office.

Overall, while the facsimile machine is an indispensable
piece of cquipment for many businesses, the facsimule
machine presents 2 number of problems or costs. Many
businesses or houscholds are disadvaataged since they are
unable to reap the beaefits of the facsimile machine. For the
businesses that do bave facsimile macbines, the businesses
must iocur the normal costs of operating the facsimile
machioe in addition o 1he costs that may be incurred when
the facsimile machine or machioes are unable 1o receive a
message. Further, the facsimile messages may oot be effi-
ciently of reliably routed to the intended recipient and may
have its contents revealed during the routing process. The
costs and problems in routing a facsimile message are
compounded when the intended recipicnt is away from the
office.

Many of the problems associated with facsimile messages
are oot unigue 0 just facsimile messages but are also
associated with voice mail messages and daia messages,
With regard to voice messages, many businesses do not have
voice mail systems and must write the message down. Thus,
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the person away from the office must cail in during normal
office hours to discover who has called. The information in
these messages are usually limited to just the person who
called, their number, and perhaps some indication as fo the
nature of the call. For those businesses that have voice mail,
the person away from the office must call in and frequenty
incur loog distance charges. Thus, tbere is a need for a
system for storing and delivery voice messages which can be
easily and inexpeasively accessed at any ume.

With regard o data messages, the transmission of the
message often requires some coordination between the
sender and the recipient. For instance, the recipicat’s com-
puter must be mmed on o receive the message, which
usually occurs oaly when someone is preseat during cormal
office hours. Couosequently, tbe recipient’s compuler is usu-
ally ooly able to receive a data message during normal otfice
bours. Many bouseholds and also businesses may oot bave
2 dedicated data line and must switch the line between the
phoae, computer, and facsimile. In such 3 situation, the
sender must call aod inform the recipient to switch the line
over 10 the computer and might have to wait ugtil the sender
can receive the message. The retransmission of the data
message 10 another location, such as when SOmeonE is away
from the office, only further complicates the delivery. 11 is
therefore frequently difficult 1o transmig and receive data
messages and is also difficult to later relay the messages to
another location.

A standard business practice of many companies is to
maintain records of all cotrespondence between itself and
other cntities. Traditionally, the cofrespondence that bas
becn tracked and recorded includes letiers or other such
printed materials that is mailed 10 of from a company to the
other eotity. Although wracking correspondence of printed
matenals is relatively c¢asy, non-traditional correspondence,
such as facsimile messages, e-mail messages, voice
messages, or data messages, are more difficult 1o track and
record.

For example, facsimile messages may be dificult to track
and record since the messages may be received oo thermal
paper, which suffers from a disadvantage that the printing
fades over time. Also, accurate tracking of facsimile mes-
sages is difficult since the facsimile messages may oaly be
partially printed at tbe facsimile machine of the messages
may be lost or ooly partiaily delivered to ibeir intcoded
recipients. Facsimile messages also present difficulties since
they are oftea detivered within an organization through
different cbannels than ordioary mail and thus easily fall
outside the normal record keeping procedures of 1he com-
pany.

Voice mail messages are also difficult to track and record.
Although voice messages can be saved, many voice mail
servers automatically delete the messages after a certaig
peniod of time. To maintain a permagent record of a voice
message, the voice message may be trapscribed aod a
pnnted copy of the message may be kept in the records. This
transcribed copy of the voice message, however, is less
credible and thus kess desirable than the original voice
message since the transcribed copy may have altered mate-
rial or may omit certain portions of the message.

lo addition 1o facsimile and voice mail messages, data
messages are also difficult to track and record. A download
or upload of a file may oaly be evident by the cxistence of
a file itself A file ransfer procedure normally does not lend
itself 10 any perrnanent record of wha file was transferred,
the dialed telephone gumber, the telephone sumber of the
cumputer receiviog the file, the ume, or the date of the
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transfer. It is tberefore difficult 10 maintain accurate records
of all data transfers between itself and another cotity.

SUMMARY OF THE INVENTION

It t5 ag object of the inveation to reliably and cfBciently
foule messages {0 an intended recipient.

It is anotber object of the inventioa to route messages to
the iatended recipient while maintaining the contents of the
message confidential.

Itis another object of the inveation 1o enable the intended
recipient to access the messages casily and with minimal
COstS.

It is a funher object of the invention to permat the
simultancous receipt of more than one message on behalf of
the intended recipient.

Itis a funberobiect of the invention to eaabie the intended
recipient of a message 10 access the message at any time aod
at vintually any location world-wide.

It is yer a further object of the invention 1o enable the
intended recipient of a message to browse through the
received messages.

It is yet a further object of the invention 1o quickly ootify
a8 (tepded recipient that 2 message bas been received.

It is sull another object of the invention to receive
messages of various types.

It is still anotber object of the invention to deliver mes-
sages according to the preferences of the intended recipient.

It is still a furtber object of the invention to record and
track correspondence, such as facsimile messages, voice
may messages, and data transfers.

Additional objects, advantages and novel features of the
invention will be set forth in the description which follows,
and will become apparent to those skilled in the art upon
reading this description or practicing the invention. The
objects and advantages of the invention may be realized and
attained by the appended claims.

To achieve the foregoing and other objects, in accordance

15

[F]
<
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with the present invention, as embodied and broadly 4,

descnbed herein, a system and method for storing and
deliveriog messages involves receiving an incoming call and
detecting an address signal associated with the lncoming
call, the address signal being associated with a user of the
message storage and delivery sysiem. A message accompa-
nied with the address signal is then received and converted
from a first tile format to a second file format. The message
is stored ig the second file format within 3 storage area and
is retricved after a request bas been received from the user.
Al least a portion of the message is then transmitied o the
user over a petwork with the second file format beiog a
mixed media page layout language.

lo another aspect, a petwork message storage and delivery
sysiem compnses a central processor for receiving an
incoming call, for detecting an address signal oa the incom-
ing call, for detecting a message on the incomiog call, and
for placing the message in a storage area. The address signal
ou the ipcoming call is associated with a user of the network
message siorage and delivery system. A petwork server
receives the message from ihe storage area, converts the
message Mo 1 mixed media page layout language, and
Places the message in the storage arca. When the petwork
server receives a request from the user over the network, the
aerwork server transmits at least 2 poruion of the message
over the aetwork 10 the user. :

Preferably, the network storage and delivery sysiem can
recetve facsimile messages, data MEsSages, or voice mes-
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sages and the network is the lnternet. The messages are
cooverted ioto a standard geoeralized mark-up language and
the user is potified that a wessage has arrived through E-mail
or through a paging system. A listiog of the facsimile
messages may be sent 1o the user in one of several formats,
These formats inctude 1 te xtual only listing or a listing along
with 2 full or reduced size image of the first page of cach
message. A full or reduced size image of cach page of a
message w the listing may alternatively be preseated 1o the
user.

According to a further aspect, the invention relates 1o a
System iod method for mapaging files or messages and
involves storing message signals in storage and receiviag
requests from a user for a search. The search preferably
coroprises a search query that is completed by a user and
supplied 10 a hyper-text transfer protocol deamon (HTTPD)
in the system. The HTTPD transfers the request through a
common gateway interface (CGI) 10 an application program
which conducts the search. The results of the search are
preferably ceturned through the HTTPD to the computer in
tbe form of a listing of alt messages or files satisfying the
search parameters. The user may theo select one or more of
the listed messages or files and may save the search for later
references.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated i,
aod form a pant of, the specification, illustrate an embodi-
ment of the present invention. and, together with the
description, serve 1o explain the principles of the invention.
Io the drawings:

FIG. 1 is a block diagram lustrating the connections of
3 message storage and delivery system MSDS;

FIG. 2 is an overall Bow chart of operations for transmit-
ung a message to the MSDS of FIG. 1,

FIG. 3 is an overall flow chan of operations far receiving
a message siored at the MSDS of FIG. 1;

FIGS. A) aod (B) arc flowcharts of operations for
generating HIML files according 1o user preferences;

FIG. 8 is a flowchan of operations for geaerating
requested information;

FIG. 6 is a fHowchant of operations for convertiag a
facsimile message into HTML files;

FIG. 7 is an exemplary display of a first page of a
facsimile message according to a fousth display option;

FIG. 8 is a lowcbart of operations for converting a voice
message into an HTML file;

F1G. 9 is a Bowchan of operations for converting a data
message into an HTML file:

H1G. 10 is a flowchart of vperativns for detecting a type
of call received at the MSDS 10,

F1G. 11 is a Rowchant of operations for receiving voice
messages;

FI1G. 12 is a flowchart of operations for interacting with ag
owner’s call;

F1G. 13 is a more detailed block diagram of the MSDS 10
F1G. 14 is ablock dizgram of the central processor in FIG.
13;
FIG. 15 is a block diagram of the Internet Server of FIG.
13;

FIGS. 16(A) a0d 16(B) depict
the lotervet Server of FIG. 13;

FIG. 17 is a diagram of a data eniry for a message signal;

possible software layers for
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HF1G. 18 is a flowebant of a process for sending a search
query, for cooducting a search, and for returning results of
the search to a2 computer through the Intemet;

F1G. 19 is a0 example of a search query form for defining
a desired search;

FIG. 20 is an example of a completed search query;

FG. 21 is an example of 2 set of search results returned
1o the computer in response 1o the search query of FIG. 20;
and

F1G. 22 is an cxample of a listing of stored searches.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Reference will now be made in detail to the preferred
embodiments of the invention, cxamples of which are illus-
trated in the accompanyiog drawings.

With reference 10 FIG. 1, a message storage and delivery
system (MSDS) 10 is connected to a central office 20 of the
telephone company through at least one direct iaward dial-
ing (DID) trunk k5. With each call o the DID trunk 18, an
address signal indicatiog the telephone number being called
18 provided to the MSDS 10. The DID wrunk 1S can carry a
large number of telepbone qumbers or addresses. Preferably,
the DID truock 15 comprises 2 oumber of DID trunks 15
connected in paralle] between the central office 20 and the
MSDS 10 so that the MSDS 10 can simultapeously receive
maore than one call and, morcover, caa simultancously
receive more than ooe call for a single telephone number or
address.

The central office 20 is connecied 10 a number of third
parties. For insance, the ceotral office 20 may be coonected
o a facsimile machine 24, a telephone set 26, and 0 a2
computer 28 with cach connection being made through a
separate iclepbone line. While a siogle womputer 28 is
shown in the figure, the single computer 28 may actuaily
represent a local area network which is connected through
the ccotral office 20 to the MSDS 10. Although the facsimile
wmachine 24, telephone set 26, and computer 28 have been
shown on separate lines, it should be understood that one or
more of these devices could share a single line.

The MSDS 10 is also connected to a network, preferably
the Intermet World Wide Web 38. Although the Internet 39
bas been shown as a single eatity, it should be understood
that the Internet 30 is actally a conglomeration of computer
aetworks and is a coosuantly evolving and changing struc-
ture. The MSDS 10 therefore is not limited to the current
structure or form of the Internet 30 but encompasses any
future changes or additions o the Internet 30. Further, the
MSDS 10 is shown as being direcily connected to the
Internet 30, such as through its own pode or porial. The
MSDS 18, however, may be practiced with any suitable
connection to the loternet 3, such as through ag interme-
diate Internet access provider.

With reference 1o FIG. 2 depicting an overall opertation of
the invention, a wlephone call directed 10 2 oumber-serviced
by the MSDS 10 is initiated at step 40 by a third pany, for
instance, through the facsimile machioe 24, telephone set
26, or computer 28. The incoming telephone call may
therefore carry a facsimile message, 3 voice message, of a
data message. Al step 42, the address signal associated with
the initiated call is routed through the central office 20, over
the DID trunk 1S, and to the MSDS 10.

Whean the call reaches tbe MSDS 10, the call is routed
within the MSDS 10 in a2 manper tha will be described g
more detail below with reference to FIG. 13. At step 46, the
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MSDS 10 answers the telephone call and receives the
address signal from the DID trunk 15. Next, at step 48, the
call is established between the MSDS 10 and the third pany
aod, at step 58, the MSDS 10 receives the message lrans-
mitied over the telephone line. The is stored at step
52, a database within the MSDS 10 is updated at step 54, and
the intended recipicat of the message is ootified at step 56,
The intended recipient of the message uses lbe services
provided by the MSDS 10 and will bereinafier be referred to
15 a user. At step 58, the message is converted into hyper-text
mark-up language (HTML).

After the MSDS 10 receives a message for one of its
users, he user can thea communicate with the MSDS 10 at
any time and at any locatios by congecting to the Internet
World Wide Web 30 and retrieving the message stored
within the MSDS 10. With reference 1o FIG. 3, atstep 60 the
user first coanects to the Internct 38, such as through a
personal computer 32 which may be connected to ihe
laternet 30 in any suitable manner, such as through its own
portal or node or through some intermediate access provider.
The personal compuiter 32 is not fimited 10 a single computer
but may instead comprise a network of computers, such as
a local area network within an office.

Once connccted with the Interoet 30, at step 62, the user
ccesses with a byper-text browser the Universal Resource
Locator (URL) associated with his or her MSDS 10 mailbox,
The computer 32 may use any suitable hypertext browser,
such as Netscape, to access the mailbox. A Hypertext
Traosfer Protocol Deamon (HTTPD) within the MSDS 10
receives the URL request at step 64 and, at step 66, requests
user authentication. The user thea supplies bis or ber ID and
password at step 68 and, if found valid at step 70, the MSDS
10 provides the computer 32 with access 10 the mailbox at
step 72, If the 1D and password are invalid, as determined at
step 70, then the HTTPD sends the computer 32 an authen-
tication failure message at step 74.

Affter the user gains access (0 the mailbox at step 72, the
user can request information sioted within the MSDS 10.
‘The MSDS 10 receives the request at step 76 and, at step 78,
determines whether the information exists. As is commoa
practice, the MSDS 10 also determines the validity of the
request at step 78. The request from the user will include the
madbox number for the user, the message identifier, display
preferences, and, if the message is a facsimile message, a
page wentifier. If for any reason the request is invalid, such
as when a backer is attempting Lo gain access o privileged
information, the request for the information will be termi-
nated.

If the requested information is available, tben at step 80
the information is transmitted through the laternet 30 (o the
user’s computer 32. If, on the other hand, the information
does oot exist, then at step &2 the MSDS 10 will geoerate the
requested information and then send the information to the
user’s computer through the Internet 30 at step 80.

Prios 10 gaining access 1o the mailbox at step 72, the user
is preferably sent a greeting page or other such type of
information which permits the user to learn about the
services provided by the MSDS 10, open an account with the
MSDS 10, or gain access 0 an account. Once access is
provided at step 72, the user is provided with information
indicating the ol number of messages stored in his or her
mailbox withio the MSDS 10. Preferably, the information
seot by the MSDS 10 indicates the total sumber of messages
for each type of message and 1150 the total aumber of saved
wessages versus the total oumber of pew messages.

The user is also preferably given the option at this step to
change account information. The account information might
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uiclude the E-mail address for the user, the maaner in which
messages are o be revicwed, the user’s pager information,
as well as other user preferences. The display options and
other user preferenaes will be discussed in further detail
below.

The general information HTML file which indicates the
wtal gumber of different messages is provided with a
oumber of anchors, which are also termed links or refet-
¢nces. In genenal, a0 anchor permits a user on the computer
32 to retnicve information located oo anotber file. For
nstance, an anchor 10 a listing of facsimile messages is
preferably provided oa the display of the total number of
messages. Whea the user selects the anchor for the facsimile
list, the MSDS 10 pulls up and displays the file containing
the list of facsimiles, such as a file “faxlist.html.” The other
types of messages, such as voice messages aod data
messages, would bave similar anchors on the geaeral infor-
mation page directed to their respective HTML listing files.

Wheo a new message is received at step $4 in FIG. 2, the
user’s mailbox is updated 10 display the total number and
lypes of messages. The MSDS 10 might also update other
files in addition to the total listing of messages. Additicoally,
at this time, the MSDS 10 sends an E-mail message 10 the
user’s computer 32 to inform the user of the newly arrived
message. The MSDS 10 could also send notice to the user
through a paging system so that the user receives almost
instantancous notice that a message is received.

The MSDS 10 1lso generates additional information
according to the user’s preferences. These preferences oo
bow the MSDS 10 is configured for the user include options
on how the messages are reviewed. With facsimile
messages, for instance, the user can vary the amouat or the
type of information that will be supplied with the listing of
the facsimile messages by selecting an appropriate option.
Other options are also available so that the user can custom
fit the MSDS 10 0 the user’s own computet 32 or own
personal prefereoces.

For instance, when a facsimile message is received, the
MSDS 10, at step 54, will update the total listing of ail
messages 1o indicate the newly received message and may
additionally generate the HTML fikes for the newly received
facsimile message according to the user’s preferences.
Whea the user later requests information on the message at
step 76, the HTML information has already been generated
and the MSDS 16 may directly send the requested informa-
tion to the user at sicp 80. If, on the other hand, the user
desires to view the message according to one of the other
options, the MSDS 10 will geoerate the HTML. files at step
82 according to that other option at the time of the request.

A first option available to the user for viewing a facsimile
message s a textual oaly listing of the messages. The
information oo the textual listing preferably includes the
date and lime that the message was received at the MSDS
10, the telephone oumber from where the message was
trapsmitted, the number of pages, the page size, and the size
of the message is bytes. The messages, of course, could be
listed with other types of information. When tbe user selects
one of the facsimile messages on the list, a request is seot o
the HTTPD within the MSDS 10 causing the message to be
downloaded via the Internet 30 10 the user's computer 32,
Once the message is received by tbe computer 32, the
message can be displayed, printed, or saved for Further
feview,

The second through fifth options allow the user to preview
an image of tbe facsimile message before having the mes-
sage dowaloaded from the MSDS 10 through the Interoet 30
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and to the computer 32. The second option permits the user
10 view the list of messages with a reduced size image of the
cover page oext 1o each entry oa the hist. When the user
selects une of the messages oo the list, the sclected facsimile
message is transmitted through the Internet 30 1o the com-
puter 32. The uscr may also scroll through the listings if all
of the message canoot be displayed at ope time oo the
computer 32.

The third option provides the user with a full size view of
the cover page of cach facsimile message. The user can
quickly scroll through the cover pages of each message
without downloading the entire message to the computer 32.
The full size view of the cover pages permit the user 1o
clearly discern any commcnts that may be placed oa tbe
cover page, which may oot be possible from just a reduced
image of the cover page available through 1be second Optioo.

The fuunh optioa provides tbe user with a reduced size
image of each page and permits the user 1o scroll through the
catire message. The user can therefore read the entire
facsimile message on screen before the message is down-
loaded onto the computer 32. With this option, the user can
g0 through the pages of the facsimile message and can also
skip 10 the next message or previous message. Additionally,
the user has the option of enlarging a page to a full size view
of tbe page. When one of the messages is selected, as with
the other options, the HTTPD within the MSDS 10 causes
the facsimile message 1o be transmitted through the laternet
30 10 the user’s computer 32.

With a fiftb option, a full size image of cach page is
transmitied (o the user’s computer 32. The user can scroll
through the pages of the facsimile message and casily read
the contents of cach page. If the user wants the message
downloaded to the computer 32, the user selects the message
and the HTTPD within the MSDS 10 tragsmits the message
10 the user’s computer 32 through the laternet 30.

As discussed above, after the database is updated at step
34, the MSDS 10 will generate additional information based
upon the option selected for displaying the facsimile mes-
sages. More specifically, as shown in FIG. #A), if the first
option has been selected, as determined at step 100, then at
step 102 the MSDS 10 will generate the texiual listing of the
facsimile messages with anchors of references to the respec-
tive facsimile files. The HTML files arc then moved to ap
Ioterpet Server at step 104,

If the first option is oot sclecied, the MSDS 10 pext
determines whether the second option has been selected at
step 106. With the second option, the facsimile MESSIgES are
listed along with a reduced size image of the cover page. To
geveraie this information, the cover page is extracted from
the facsimile file at stcp 108 and a reduced size HTMI.
image of the cover page is created at step 110. At siep 112,
a bsting of the facsimile messages is geperated with a
thumbnail view of each cover page linked to its respective
facsimile file. The geacrated HTML files are then scot to the
lnternet Server at step 104

When the third option is selecied, as determined at step
114, a full size image of the cover page is sent to the
computer 32. The full size image of the cover page is
generated by first extracting the cover page from the fac-
simile file at step 116. Next, the cover page is converted into
a full size HTML image at step 118 and, at step 120, the
listing is generated with the cmbedded cover page linked o
the facsimile file.

If, at siep 122, the fourth option is determined to be
selected, then a reduced size image of each page is provided
W the user with the optiun of enlarging the page to view the
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contents of the page more clearly. With reference to FIG.
4B), the wformation occessary for the third optiog is
produced by first extracting the first page of the facsimile
message at step 124. A reduced size HTML image is created
at step 126 aod thea 2 full size HTML image is created at
step 128. At step 130, the listing is geoerated with embedded
tbumbnail images of the pages with links 1o the full size
images. If the page is aot the last page, as determined at step
140, then the pext page is extracted at step 142 and steps 126
1o 138 are repeated to generate the HTML files for tbe other
pages of Lhe facsimile message. After the last page bas been
converted into an IITML file according to the third optios,
the files arc moved onto the Intemet Server at step 104.

At siep 144, the MSDS 10 determines whetber the fifth
option bas been selected. The fifth optios provides the user
with 2 full size image of each page of the facsimile message.
Whbike osly five options have been discussed, the invention
may be practiced with additional options. Consequently,
with additional options and with the fourth optioa not being
selected, the MSDS 10 would next determine whether one of
the additional options have been selected. With the preferred
embodiment of the invention having only five options,
bowever, the MSDS 10 will assume that the fifth option has
been sclected if none of the first four options were found to
be selected.

The information necessary to display the pages of the
facsimile message according to the fifth option is gencrated
by first extractiog the first page of the facsimile message at
step 146. At step 148, a full size HTML image of the page
is created and, at siep 159, a listing is generated with an
cmbedded image aod links to previous and pext pages.
When the page is oot the last page, as determined ag step 152,
the MSDS 10 extracts the next page and generales the
HTML file for that page. After all pages bave been converted
into HTML files according to the fourth aption, the files are
seot 10 the Internet Server at step 104.

While FIGS. 4A) and (B) describe the operations of the
MSDS 10 at the time 2 message is received, FIG. 8 depicts
an overall flowchan of operations for the MSDS 10 when the
uscr requests a page of information in a display format other
than the user’s preferred option of displaying the message.
FIG. 5 is therefore a more detailed explanation of bow the
MSDS 10 generates the pecessary information at step 82 of
FIG. 3.

In general, as shown in FIG. 5, the MSDS 10 first
determines the type of image that is nccded & step 82a. For
example, at this step, the MSDS 10 will determine whether
images are uanccessary, whether an image of just the cover
page is necessary, whether an image is needed for every
page, and wheiber the image nccds to be a full size, a
reduced size, or both full and reduced sized images. At step
82b, the MSDS 10 determines whether the image has
already been created. If the image has oot been created, then
at step 82c the MSDS 10 will extract the page from the base
facsimile file and, at step 824, geoerate the required HTML
image. As discussed above, the required image may be for
just the cover page, for all the pages, and may be a fuil size
and/or a reduced size image of the page. At step 82¢, the
umage is embedded with links or anchors to vther HTML
files. These links or anchors might be references (o the next
and previous pages and also o the next and previous
facsimile messages. Finally, the HTML file baving the
cmbedded image and links is sent to the user at step 80 in
FiG. 3.

The process for copverting a facsimile message ipto
HTML files acoording to the lifth optioa will be described
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with reference 1o FIG. 6. This process witl occur at step 54
when the message is received and whea the fifth opuon is the
user's prefered option of displaying the messages. |t should
be undersiood that a similar type of process will also oocur
wheo the user requests a page of informaticn according to
the fifth option whea the user is retrieving 3 facsimile
message aod the fifth option is not the user’s preferred
option. The coaversion processes according to the other
optioas will become apparent 1o those skilled in the art and
will therefore oot be discussed in further detail.

With reference to FIG. 6, when he facsimile message is
received, the message is in 2 Tagged Image File Formay
Facsimile (TIFF/F) and each page of the facsimile message
is sphit into a separate file. Each page of the facsimile
message is then converted from the TIFF/F format into a
Portable Pixel Map (PPM) format. The PPM files are next
converied into separate Graphic Interchange Format (GIF)
files and theq into separate HTML files. Thus, cach page of
the facsimile message is convernted into ¥ separate HTML
file. The TIFF/F files may be coaverted into PPM with an
available software package entitled “LIBTIFF™ and the PPM
files may be coaverted into GIF files with an available
software package found in “Portable Pixel Map Tools.”

The iovention is not limited to this exact coaversion
process of (0 the panticular software packages used in the
conversion process. For instance, the TIFF/F files may be
converied into another portable file format, through any
other type of intermediate format, or may be converted
directly into the GIF format. Further, instead of GIF, the
fzcsimile mesaages may be maverted into JPEG, BMP,
PCX, PIF, PNG, or any other suitable type of file format.

The files may be identified with any suitable filesame. In
the preferred embodiment, the files for each user are stored
in a separaie directory assigned Lo just that one uscr because
an cotire directory for a given user geoerally can be pro-
tected easier than the individual files. The memory, however,
may be orgamized in other ways with the files for a single
user being stored in different directories. The first part of the
filename is 2 number preferably sequentially determined
according o the order in which messages arrive for that user.
The preferred naming conveation for ending the filenames is
depicted in FIG. 6. Each page of the facsimile message Is
saved as a separate file with an extension defined by the
format of the file. Thus, tbe files will end with an exiension
of “.TIFF,” “PPM,” “ GIF,” or “ HTML" according to the
format of the particular file. In the example shown, the
separate pages have filenames which end with the respective
page oumbser, for instance, the first page ends with a “1.” The
files, however, are preferably termigated with a letter or
multiples letters to indicate the order of the pages. For
instance, page 1 might have an ending of “2a,” page 2 might
bave an endiog of “ab,” ctc. [he invention, however, is not
limited to the disclosed naming convention but encompasses
ather conveations that will be apparent to those skilled in the
ant.

As shown in FIG. 6, in addition to the GIF fikes repre-
seoting the pages of the facsimile message, the HTML files
include a number of anchors or references. In the example
shown, the first HTML file bas an anchor a for the “Next
Page.” Anchor a is defined 23 2m<A HREF=“2. btm!”>Next
Page</a> and will therefore reference the second HTML file
when a user selects the “Next Page.” The second HTML file
bas an agcbor b for the “Previous Page™ 3nd an anchor ¢ for
the “Next Page” and the third HTML file has an anchor d for
the “Previous Page.” With these particular HTML. files, the
user can scroll through each page of the facsimile message
and view a full size image of the page.
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Each HTML file preferably contains anchors in addition
o those relating to “Next Page™ and ~Previous Page.” For
instance, cach HTML file may coatain an anchor to the gext
[acsimile message, an anchor to the previous facsimile
message, and a0 apchor 1o return o the facsimile ist. The
HTML files preferably contain anchors relating to “Save”
snd “Delete.” When the “Save” anchor is selected, the user
would be able to save the message under 1 more descriptive
name for the message. The “Delete” aochor is preferably
followed by 2 inquiry as 1o whether the user is cenain that
he or she waots to delete the message. Other anchors, such
as an aochor lo the general listing, will be apparent to those
skalled in the art and may also be provided.

F1G. 7 provides an example of a display according to the
fifth option for the first page of the facsimile message shown
in FIG. 6. The headings of the display provide information
on the telcpbone number from where the message was sent,
the date and time the message was received at the MSDS 10,
and an indicaion of the page of the message being dis-
played. The main portion of the display is the full size image
of the page. Al the bottom of the display, an anchor or link
is provided to the “Next Page” aod ancther anchor is
provided to the “Return to Fax Listing.” Additional infor-
mation may also be provided on the display, is such as a link
10 2 company operating the MSDS 10.

An example of the | .bim]” file for generating the display
sbown in FIG. 7 is shown below 1n Table 1.

<HTML>

<HEAD>

<TITLE>Fax Received on May 31, 1995 at 1:58 PM from

(404) 249 6801; Page | of 3</TITLE>

<HEAD>

<BODY>

<H1>Fax from (404) 249-6801 </H1>

<H2>Received on May 31, 1995 at 1:58 PM</H2>

<H2>Page 1 of 3</H2>

<IMG SRC="1.gif™>

<P>

<A HREF="2.him!”>Nex1 Page</a>

<HR>

<A HREF="faxlist bml™>Return 10 Fax Listing</A>

<P>

This page was automatically geacrated by Fax Web(tm)

on May 31, 1995 at 2:05 PM.

<P>

&copy; 1995 NetOffice, Inc.

<HR>

<Address>

<A HREFw"htip://www.netofice.com/”>NetOffice,
Inc.</A><BR>

PO Box 7115<BR>Atlanta, GA 30357<BR>

<A HREF=
“matilto: nfo@nctoffice. com”>info@netoffice.com</
A>

</Address>

<BODY>

<HTML>

TABLE |
As s apparent from the listing in Table 1, the image file

“1 gif” for the first page is cmbedded into the HTML file
*Lbtml.” Also apparest from the listing is that the aschor for
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“Next Page” directs e MSDS 10 to the second page of the
facsimile message having the filename “2.beml” and the
aachor for “Return o Fax Listing” directs the MSDS 10 1o
the filename “faxlist hm]” cuntaining the list of facsimile
messages.

A process for coaverting a voice message into an IITML
file is illustrated in FIG. 8. The voice message is onginally
stored in a VOX format or an AD/PCM format and is
retrieved at siep 170. The voice message is then converted
citber into an AU format or WAV format in 2ccordance with
the user’s preference, which is stored in inemory. Preferably,
the message is preferably in the AD/PCM format originally
and is cooverted in WAV, but the voice files may alterna-
tively be stored aod converted in file formats other thao the
ones disclosed, such as RealAudio (RA).

Atsiep 174, the listing of all of the voice messages is then
updated to include a listing of the newly received voice
message aod an anchor to the voice message. For instance,
the original voice message may be stored with filename
“lvox” and is converted into WAV and stored with a
filename “1.wav." The HTML file “voicelist.btml” which
contains a list of all voice messages would then bave an
aochor to the filename “1.wav” along with identifying
information for the voice message, such as when the mes-
sage was received.

The listing of the voice messages may bave additional
anchors or references. For instance, each voice message may
bave an anchor directing the MSDS 10 to a file which
coatains a short sampling of the message. Thus, when the
user sclects this anchor, the user could receive the first §
seconds of the message or some otber predefined number of
seconds. As with the listing of facsimile messages, the
listing of the voice messages also preferably bas apchors to
“Save” and “Delete.”

FIG. 9 illustrates a process for converting a data message
into HTML. At step 180, the data file is retrieved from a
database and at sicp 182 the HTML file containing the list
of data messages is updated 1o include a listing of the oewly
received message aloog with identifying information. For
wstance, the HTML file for the listing ~ datalist bemi™ would
be updated to include an anchor o 2 data file “file 1.1” and
would bave information such as the time and date that the
data was transmitted, the size of the data file, as well as
additional identifying information.

Because the MSDS 10 can receive messages of various
types, such as 2 facsimile message, voice message or data
message, the MSDS 10 must be able to determine the type
of message that is being sent over the DID tuok 1. With
reference 1o FIG. 10, when an incoming call is received, the
MSDS 10 goes off hook at step 200 and stans to geoerate a
nogiog souod. If, at step 202, s facsimile calling tone is
detected, then the ringing sound is stopped at step 204 apd
the message is received as a facsimile message at step 206.
Similarly, when a data modem calling toae is detected at step
208, the cringing sound is stopped at siep 210 and the
message is identified as a2 data message at step 212.

If the MSDS 10 detects 2 DTMF digit at step 214, the
ringing sound is stopped at step 216 and the MSDS 10 thea
determines which digit was pressed. When the digitisa~1,”
as determined at step 218, the message is ideatified as a
facsimile message. The MSDS 10 will thereafter receive and
store the facsimile message in the manner described sbove
with reference to FIG. 2. If the digit is identified as 2 “0” a1
step 220, the call is identified as an owner’s call and will be
processed in a manper that will be described below with
refereace to F1G. 12, As will be apparent, other digits may
cause the MSDS 10 to take additional steps. If auny uther
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DTMEF digit is pressed, at siep 224 the MSDS 10 activales
a voice call system, which will be described in more detail
helow with reference v FIG. 11,

With step 226, the MSDS 10 will coter 2 loop cootinu-
ously checking for 2 facsimile calling tooe, a data modem
calling tone, or for a DTMF digit. If after o rings pooe of
these tones or digits has been detected, the ringing sound is
siopped at step 228 and the voice call system is activated at
step 224.

With reference to FIG. 11, wheo a fax calling tone or
modem calling tone is oot detected, the voice call system
begins at siep 230 by playing a voice greeting, If the greeting
was not interrupted by a DTMF digit as determined at step
232, iben the caller is prompted for the voice message at step
234 and, at sep 236, the voice message is recorded and
stored in memory. At step 238, the caller is prompted with
a number of options, such as listening to the message, saving
the message, or re-recording the message. Since the sclec-
tion of these options with DTMF digits will be apparent to
those skiiled in the ant, the details of this subroutine or
subroutines will not be described in Aurtber detail. When the
caller wishes (o re-record the message, as determined at step
240, the caller is again prompted for a message at step 234,
If the caller docs not wish to re-record the message, the call
is terminated at step 242. .

If the voice greeting is interrupted by 2 DTMF digit, as
determined at step 232, then the MSDS 10 ascertains which
digit has been pressed. At siep 244, if (he digitis 2 70,” the
MSDS 10 deiects that the call is an owner's call. When the
digit s 2 “1,” the MSDS 10 is informed at step 206 that the
call carries a facsimile message. As discussed above with
reference to FIG. 10, other DTMF digits may cause the
MSDS 10 10 take additional steps. If an invalid digit is
pressed, by default at sicp 248 the routine returns to step 234
of prompting the caller for a message.

1t should be understood that the inveation is not limited 1o
the specific interactive voice response sysiem described with
reference to FIG. 11. As discussed above, the invention may
be responsive o DTMF digits other thanjust a“0” and a *1.”
Further vanations or alterations will be apparent o those
skilled in the an.

With reference to FIG. 12, whea the call is considered 20
owner's call, the caller is first prompted for the password at
step 250. The password is received at step 252 and, if found
correct at step 254, a set of anoouncements are played 1o the
owner. These announcements would preferably inform the
owner of the number of pew messages that bave been
received, the aumber of saved messages, the number of
facsimile message, the oumber of data messages, and the
number of voice messages. Other anmouncements, of course,
could ilso be made at this ime.

At step 258, be owoer then receives & recording of the
owner’s meau with the appropriate DTMF digit for each
option. For instaoce, the DTMF digit “1” may be associated
with playing a message, the DTMF digit “2" may be
associated with an opticns meou, and the DTMF digit =+~
may be associated with retuming to 2 previous menu or
lerminating the call if no previous menu exists.

A DTMF digit is detected at step 260 and the appropriate
action is taken based upop the digit received. Thus, if the
digit s determined o be 2 “1” at step 264, the owoer can
play a message at step 266. At step 266, the owner is
preferably greeted with 2 meou giving the owner the options
of playing or downloading new messages, saved messages,
facsimile messages, data messages, or voice messages. As
should be apparent to those skilled in the an, the owoer may
receive onie of more menus at step 266 and the owner may
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glts ig order to play or download

enter one or more DTMF di
a particular message.

If, iastead, the digit is determined 10 be 3 "27 at step 268,
then the owner receives an optios mepu at step 270. With
the optives meou, the uwner can eoter of change cenain
parameters of the MSDS 10. For instance, the owner cao
change bis or her password, the owner can change the
manner in which facsimile messages are displayed on the
computer 32, the owner can change the image file format
from GIF to another format, the owner can select the file
formats for the voice messages, as well as other options.

If the “*" DTMF digit is received, as determined at step
272, thea the owuer is retumned 10 a previous menu. The “*~
digit is also used 10 termminate the call when the owner bas
returned o the initisl menu. The =+~ digit is therefore
universally recognized by the MSDS 10 throughout the
various menus as a command for retuming © a previous
meou.

If the owner coters a DTMF digit that is not being used by
the MSDS 10, the owner receives an indication at step 276
that the key is invalid and the owner is then again provided
wilh the owner's meou at step 258. When the owner does not
enter 3 DTMF digit while the owner’s menu is being played,
as determined at step 268, the megu will be replayed o times.
Once the menu has been replayed o times, as determined at
step 262, then the call will be termigated at step 278.

If the password is incorrect, as determined at step 254,
then the MSDS 10 checks whether the user bas made more
than “a” attempts at step 288. If “n” attempts have ool been
made, then a password incorrect messa
0 he user at step 282 and the user
prompted for the password at step 250, When the wscr has
made “n” attempts 10 enter the correct password, the MSDS
10 will play a failure message 10 the user at step 284 and then
terminate the call at step 286, The specific oumber “n” may
be three so that the call is terminated after three failed
attempts.

The owoer’s menu may be responsive 10 an additional
sumber of DTMF digits and may be structured in other
ways. For instance, separste DTMF digits may direct the
owner 0 the respective types of messages, such as a
facsimile message, data message, or voxce message. Also,
scparate DTMF digits may direct the owner to a recording
of pew messages or to a recording of saved messages. Other
variations will be apparent (o those skilled in the art.

A more deailed disgram of the MSDS 10 is shown in
FIG. 13. As shown in the figure, a plurality of DID trunks 1§
are received by an input/output device 17 and are then sent
'0 a central processor 3. The number of DID trunks 1§ may
be chaoged 10 aay suitable oumber that would be necessary
1o accommodate the aticipated sumber of telephone calls
that may be made to the MSDS 10. The input/output device
17 routes a call on ooe of the DID trugks 15 1o an open pont
of the ceawral processor 3 and is preferably a DID Interface
Box manufactured by Exacom.

The central processor 3 receives the calls on the DID
trunks 15 and stores the messages in storage 11 in accor-

dance with software 7. Preferably, 3 separate directory in
storage 11 is established for each user baving an account og
the MSDS 10 50 that all of the messages for a single user will
be stored in the same directory. It should be understood that
the number of processors within the central processor 3 is
depeadent upon the number of DID truaks 15, With a greater
number of DID truaks 15 capable of handling a larger
number of telephone calls, the centraj processor 3 may
actually comprise 2 oumber of computers. The inputioutput
device 17 would then function to route incoming calls to an
avallable computer within the central processor 3.
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A more detatled diagram of the central processor 3 is
shown in FIG. 14. The ceniral processor 3 comprises a
lelepbone line interface 21 for each DID truck 18, The
izlepbone interface 21 provides the rogiog sounds and other
communication interfacing with the telephone lines. The
signals from the telephone interface 21 are routed 1o a
pulse/tone decoder 13 and 10 2 digital signal processor
(DSP) 25, The pulse/tone decoder 23 detects the address
signal off of an incoming call and sends the address signal
0ato a bus 29 0 2 micoprocessor 27. The DSP performs the
gccessary signal processing on the incoming cails and routes
the processed signals 1o the microprocessor 27,

The microprocessor 27 will then read the address signal
from the pulse/tone decoder 23 and store the message from
the DSP 25 in an appropriate directory in storage 11. As
discussed above, the central processor 3 may comprise a
sumber of computers or, more precisely, a oumber of
mictoprocessors 27 with each microprocessor 27 handling
the calls from a certain number, such as four, DID trunks 1S.
The microprocessor 27 may comprise any suitable
microprocessor, but is preferably at least a 486 PC.

lo additics to handling incoming calls and storing the
messages in storage 11, the central processor 3 also coor-
dinaics the interactive voice response system of the MSDS
10. The software 7 would incorporate the fowcharts of
operations for receiving 2 message shown in FIG. 3, for
detectng the type of message on an cuming call shown in
F1G. 10, for receiving voice messages shown in FIG. 11, and
for receiving an owner’s call shown in FIG. 12, Based upon
the above-refesenced flowcharts and the respective
descriptions, the production of the software 7 is within the
capability of one of ordinary skill in the art and will oot be
described in any further detail.

The laternct Server § is connected 1o the central processor
3, such as through a local area network, and also bas access
w the storage |1. The loternet Server § performs a qumber
of functions according o software 9. For instance, the
loternet Server 5 retrieves the data files stored i storage 11
by the ceatral computer 3 and convens the fikes into the
appropriate HTML files. The converted HTML files are thea
stored in storage 11 and may be downloaded to the computer
32 through the Interpet 39. The loternel Server 5 also
bandics the requests from i1he computer 32, which might
require the retrieval of files from the storage 11 and possibly
the geoeration of additional HTML files.

The sofrware 9 for the Internet Server § would therefore
incorporate the Howchart of operations for generating
HTML files according to user preferences shown jo FIG, 4,
for generating requested information from a user shown in
FIG. 8, for converting facsimile messages into HTML
shown 1o FIG. &, for convening voice messages into HTML
showa in FIG. 8, aod for cooverting data messages ino
HTML shown in FIG. 9. Based upon the abovereferenced
Howcbarts and thewr respective descriptions, the production
of ibe software 9 is within the capability of oge of ordigary
skl in the ant 20d peed not be described in any funtber detail.

Nooctheless, 3 more detailed block diagram of the later-
oet Server § is shown in F1G. 15. The Internet Server § rugs
o a suitable operating system (0OS) 39, which is preferably
Windows NT. The Internet Server % bas a oumber of
application programs 31, such as the opes depicted 1a the
flowchans discussed above, for communicating with the
ceatral processor 3 aud for accessing data from storage 11
and also from memory 13.

The memory 33, inter alia, would contain the data indi-
caung the preferences of each user. Thus, for example, when
a facsimile message in the TIFF/F format is retneved by the
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lnternet Server §. the Internet Server 8 would ascertain from
the data in memory 33 the preferred option of displaying the
facsunile message and would gcaerate the appropriate
HTML files.

All interfacing with the Inieroet 30 is handled by the
ITTTPD 37, which, in the preferred embodiment, is “Enter-
prise Server” from NetScape Communications Corp. Any
requests from users, such as a request for a file, would be
bandled by the HTTPD 37, transferred through the CGl 38,
and then received by the application programs 31. The
application programs 31 would then take ippropriate actions
accoeding 1o the request, such as uansferring the
file through the CGI 35 1o the HTTPD 37 and then through
the Internet 30 10 the user’s computer 32.

The Intemet Server § may be connected 1o a paging
system 13. Upon the arrival of 2 new message, in addition
1o sending an E-mail message 1o the user’s maibox, the
Internet Server 13 may also activate the paging sysiem 13 so
that a pager 15 would be activated. In this manner, the user
could receive almost instantancous notification that a3 mes-
sage bas amived,

The paging system 13 is preferably one that transmits
alpbanwmeric characters so that 2 message may be relayed to
the user’s pager 15. The Internet Server 8 therefore com-
priscs a signal processor 41 for generating signals. recog-
nized by the paging system L3 and a telephone interface 43.
The signal processor 41 preferably receives information
from the application programs 31 aod generates a paging
message 10 a paging file format, such as X10/TAP. The
telephone interface 43 would include a2 modem, ap auto-
matic dialer, and other sujtable components for commumni-
cating with the paging system 13.

The information from the application programs 31 may
simply potify the user of 2 message or may provide more
detatled information. For \astance, with a facsimile message,
the information from the application programs 3% may
comprise CS! information identifying the sender’s telephone
sumber. Ibe user would therefore receive a message on the
pager 15 informing the user that a facsimile message was
received from a specified telephose number. The amount
and type of information that may be seni 1o the user og the
pager 18 may vary according to the capabilities of the paging
system 13 aod may provide a greater or lesser amount of
information than the exampies provided.

The Ioieruct Server § is not limited to the structure shown
in FIG. 15 but may comprise additiooal components. For
instaoce, the HTTPD 37 would be linked to the Internet 30
through some type of interface, such as 2 modem or router.
The Internet Server § may be coanected 1o the Internet 30
through typical phone lines, ISDN lises, a T1 circuit, 2 [3
circuit, or in other ways with other technologics as will be
apparent (0 those skilled in the art.

Furtbermore, the laternet Server § aced pot be connected
1o the laternet 3@ but may be connected 10 other types of
networks. For instance, the laternet Server 8, or more
generally the network Server §, could be connected to a large
privaie network, such as oae established for a large corpo-
raton. The serwork Server § would operate in the same
manner by converting wmessages into HTML files, receiving
quests for informatios from users om the network, and by
transmitting the information 10 the users,

Also, at least ooe interfice circuit would be located
between the Interuet Server § and the central processor 3 in
order to provide communication capabilities between the
Internet Server 8 and the central processor 3. This network
interface may be provided within both the Interner Server $
and the ceotral processor 3 or within only one of the lnternet
Server 5 or central processor 3.
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Examples of the Internct Server § software layers are Ware may comprise additional processes not shown or may
shown in FIGS. 16(A) and 16(B), with FIG. 1&(A) repre- combine 0o¢ or more of the processes shown into a single
senting the Interoet Server § in ap asynchrooous mode of process. Further, ihe software 7 and 9 may be executed by
communication and F1G. 16(B) fepresentioy the Internet § a single computer, such as a Silicon Graphics Workstation,
in a synchronous mode of communication. As shown in the s Of may be executed by a larger oumber of computers,
Gygures, the software 9 for the loternet Server § may addi- The facsimile messages preferably undergo sigoal pro-
tional comprise an Internet Deamon for mamng the HITPD  cessing so that the images of the facsimile messages are
37. The software 9 for the Internet Scrver § would also coaverted from a two tone black of white image into an
inciude TCPAP or other ranspont layers. Moreaver, while image with a varying gray scale. As is known in the an, a
the authentication is provided through the HTTPD 37, the 10 gray scale image of a facsimile message provides 3 better
authentication of the user’s password aod ID may be suppile- image than simply a black of white image of the message.
mented or replaced with other ways of authentication. The signal processing may comprise any smitable standard

The term synchronous has been used 1o referio amodeof  contrast curve method of processing, such as ant-aliasing or
operation for the MSDS 10 in which the all possible HTML 3 smoothing filter. The signal processing may occur concur-
files for a message are geoerated at the time the message is 15 reatly with the cooversion from TIFEF 1o GIF and is
received. The HTML files may be geoerated by the central preferably performed for both full and reduced size images
processoc 3 or by the application programs 31. When 2 of the facsimile messages.
request for information is then later received by the HTTPD Furthermore, the user may be provided with 3 greater or
37, the information has already been generated and the fewer aumber of options in displaying or retrieving mes-
HTTPD 37 only oeeds to retrieve tbe information from <o sages. The options are pot limited 10 the exact forms
storage 11 and transmit the information 1o the user's com- Provided but may permit the USEr 10 review or retrieve the
puter 32. With a synchronous mode of operation, the CGl 38 messages in other formats. The Oplions may also permit 3
would be u; . user 10 join two or messages into a single message, to delete

The MSDS 10 preferably operates according 0 an asyn- portions of a message, or 1o otherwise the contents of the
chrooous mode of openatics. In in asynchronous mode of 15 messages. Also, the various megus provided 1o the uses over
operation, information requesied by the user may not be the telephone way have a greater number of options and the
available and may have to be geoerated after the request. The MSDS 10 may accept responses that involve maore than just
asyochronous mode of operation is preferred since fewer a single DTMF digit.
liles are generated, thereby reducing the required amount of The specific DTMF digits disclosed in the virious mepus
storage 11. Because the information fequested by a user may 30 are only examples and, as will be apparent 1o those skilled
oot be available, some anchors cannot specify the fileaame, in the ant, other digits may be used in their place. For
such as “2.btml,” but will instead €ontain a command for the instance, a “9” may be used in the Place of 2 **" ig order 1o
file. For instance, an anchor may be defined as <AHREF= exit the menu or to Feturm 1o 2 previous menu. Also, the
“,’f:xweb/users/2496801/vicwpagc‘ CRi?FAX NUMa DTMF digits may be changed in accordance with the user’s
l&PAGE-l&VIEW__MODE-FULL”> for causing the CGI 35 personal conveation. If the user bad a previous voice mail
3% 10 nuna viewpage program so that page 1 of facsimile system, the user could customize tbe commaonds 10 corre-
mcssage | will be displayed i 2 full size image. The CGI 38 spond with the commands used in the previous sysiem in
will generate the requested information when the informa- order to provide a smooth lrapsition o the MSDS 10.

lion bas oot been generated, otberwise the CGI 38 wij The MSDS 10 may restrict a user to only cenain types of
retrieve the information and relay the information to the 40 messages. For instance, a user may want the MSDS 10 10
HTTPD 37 for vansmission w 1he user. store only facsimile messages in order 10 reduce costs of

With the invention, ihe MSDS 10 can reliably receive using the MSDS 10. 1o such a situation, the MSDS 10 would
voice, facsimile, and data messages for a plurality of users perforn ag additional slep of checking that the type of
aod cap receive more than one message for a user at 3 single message received for a user is 3 type of message that the
time. The messages are stored by the MSDS 10 and can be 45 MSDS 10 s authorized to receive ou the user’s behalf. When
retrieved at the user's convenicoce at any time by connect- the message is an uoauthorized type ofmcssagc. the MSDS
ing to the Internet 30. The Internet World Wide Web 30 is a 10 may ignore 1he Dessage entirely or the MSDS 10 may
constantly expanding actwork thas permils the user 1o unform the user that someoae attempted to sead a Mmessage
fetrieve the messages af vittually any location in the world. to the MSDS 10.

Since the user only nceds to jocur a local charge for so Moreover, the MSDS 10 bas been described as having the
connecting 1o the lateract 30, the nser can retricve or review ceaotral processor 3 for handling incoming calis and the
messages at a relatively low cost, Ioternet Server 10 for interfacing with the laternet 30, The

Even for the user’s at ibe office or a1 bome, the MSDS 10 invention may be practiced in various ways other than with
provides a yreat aumber of benefits. The user would not necd WO separate processors. For instance, the central processor
2 facsimile machine, voice mail sysiem, or a machine ss 3 and the loternet Server § ay comprise a siagle computer
dedicated for receiving data messages. The user also nced or workstation for haodling the incoming calls and for
Dot worry about losing part of the message of violating the interfacing with the loternet 38. The MSDS 10 may conven
confidential oature of the messages. The user, of course, can the messages into HTML files prior 10 storing the messages.
stll bave a facsimile machipe 1od dedicated computer for Also, the ceptra] processor 3 may communicate with the
data messages. The MSDS 10, however, will permit the user s Paging system 13 instead of the Internes Server 8.
10 use the telephone company's “call forwarding” feature so Additionally, as discussed above, the central processor 3
thal messages may be trapsferred 1o the MSDS 10 at the may comprise a number of microprocessoes 27 for haodling
user’s convenience, such as whea the user 1s away from the 2 large pumber of DID trunks.
office. The inveation has been described as converting the mes-

The software 7 and software 9 are ot limited to the exact ss sages into [ITML and transmitting the HTML fijes over the
forms of the Howcharts shown but may be varied o suit the Internet 30 10 the computer 32. The HTML format, however,
pasticular bardware cmbodied by the invention. The sofi. 15 only the currendly preferred furmar for exchanging infor-
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mauon oa the internet 30 aod is actually only ope lype of a
Standard Gegeralized Mark-Up Language. The inveatioo is
therefore oot limited to the HTML format but may be
practiced with any type of mixed media page layout lan-
guage that can be used lo exchange information o ihe
loterpet 30.

SGML is got limited to any specific standard but cocom-
passes numerous dialects and variations in languages. Ope
example of an SGML dialect is vinual reality mark-up
language (VRML) which is used to deliver three dimen-
sional images through the Internet. As another cxample, the
computer 32 for accessing the MSDS 10 1hrough the Internet
38 may comprise 2 handheld device. A handheld device is
generally charscterized by a small display size, limited input
capabilities, limited bandwidth, and limited resources, such
as |imited amount of memory, processing power, ot perma-
neat storage. In view of these limited capabilities, a hand-
beld device markup language (HDML) has been proposed to
provide casy access to the Internet 30 for handbeld devices.
The SGML information transmitted by the MSDS 10 to the
computer 32 may therefore comprise HDML information
suitable for a handheld device or may comprise VRML.

As another example, Extensible Mark-Up Laoguage
(XML} is an abbreviated version of SGML, which makes it
casicr (0 defioe document types and makes it casier for
Programmers 10 write programs to handle them. XML omits
some more complex and some less-used parts of the stan-
dard SGML in return for the benefits of being casier to write
applications for, casier 10 understand, and more suited o
delivery and inter-operabilily over the Web. Because XML
is ponctheless 2 dialect of SGML, the MSDS 10 there fore
cncoropasses the translation of facsimile, voice, and data
messages into XML, iocluding all of its dialects and
vanations, and the delivery of these messages to computers
32 through the Interner 30.

As a further cxample, the MSDS 10 encompasses the use
of “dynamic HIML."“Dyoamic HTML" is a lerm that has
been used to describe the combination of HTML, style
sheets, and scnpts that allows documents 1o be agimated.
The Document Object Model (DOM} is a platform-peutral
aad language neutral interface allowing dynamic access and
updating of content, structure, aod style of documents. The
MSDS 10 may therefore include the use of the DOM and
dynamic HTML 10 deliver dynamic content to the computer
32 through the Intemet 30.

The MSDS 10 is aiso not limited to apy particular version
or standard of HTTP aod thus oot 10 a0y particular hyper-
text transfer protocol deamon 37. la geoeral, HTTPis 2 data
access protocol run over TCP and is the basis of the World
Wide Web. HTTP began as a generic request-response
protocol, designed to accommodate a variety of applications
ranging from document exchange and maoagement o
searching and forms processing. Through the development
of HTTP, the request for extensions and new features to
HTTP has cxploded; such extcasioos raoge from caching,
distnbuted authoring aad coatent negotiation (0 various
remote procedure call mechanisms. By not having a modu-
larized architecture, the price of new features has been an
overly complex and incomprehensible protocol. For
wnstance, 3 Protocol Extension Protocol (PEP) is an exten-
sion mechanism for HTTP designed to address the teosion
between private agreement and public specification and to
accommodate exiension of HTTP clicots and servers by
software components. Multiplexing Protoco! (MUX) s
another extension that introduces asynchrooous messaging
support al a layer below HTTP. As a result of these draw-
backs of HTTP, 3 new version of HTTP, namely HTTP-NG,
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has been proposed and its purpose is to provide a new
arctutecture for the HTTP protocol based on a sumple,
extensible distributed object-oricnted model. HTTP-NG, for
instagce, provides support for commercial lransactions
including enbanced security aod support for on-live pay-
ments. Another version of HTTP, vamely S-ITTTP, provides
secure messaging. The MSDS 10 and the HTTPD 37 may
incorporate these versions or other versions of HTTP.

In addition to different versions of HTTP, the HTTPD 37
of the MSDS 10 may operate with other implementations of
HTTP. For instaoce, the W3C’s bas an umplemeatation of
HTTP called “Jigsaw.” Jigsaw is an HTTP scrver entirely
writlen in Java and provides benefits in terms of ponability,
cxtensibility, and efficicncy. The MSDS 10 may employ
Jigsaw or other implementations of HTTP.

With regard o the transmission of messages to the user's
compuier 32, the MSDS 10 permits the user 1o sample the
voice message or [0 preview the facsimile message without
requiring the MSDS 10 to transmit the entire message o the
computer 32. This sampling ability is a significant benefit
since the wansmission of the entire message would fre-
quently tie up the computer 32 for a rather long period of
time. Thus, with the preview or sample feature, the user can
determine whether the user necds the message transmitted to
the computer 32.

If the user does decide that the catire message needs o be
transmitied, as stated above, the user’s computer 32 might
be receiving the message for a relatively Joag period of time.
After the entire message bas been received, the user thep has
the options of viewing, listening, retrieving, or saving the
message. As an alternative, the user’s compuler may iastead
indicate the comtents of Ibe message 0 the user as the
message is being received.

For instance, with a voice message, the user’s compater
32 could send the message o an audio speaker as the
message is being received. |n this maoper, the message
would be played in real time and the user would not geed 0
wait until the catire message is received before listening to
the message. lo order to play the essages in real time, the
messages are preferably in the RealAndio (RA) format,
which the user can sclect as the preferred file format for
vOICE messages. :

la operation, the MSDS 10 would trapsmit an HTML file
containing an RA file. If the user sclects the RA fibe with the
browser on the computer 32, 1he browser will activate a
program for use with RA files. The operations aod fusction-
ing of this program will be apparent o those skilled in the
art and will be available a5 a separate suftware package or
will be incorporated within a browser program. The RA
program will request the RA data file containing the message
from the MSDS {0 and, as the RA file is being received at
the computer 32, this program will play the message in real
time.

The MSDS 10 and the user’s computer 32 could ajso be
arranged so that each page or cven line of a facsimiie
message could be displayed as the computer 32 receives the
facsimile message. Further, although the transmission of a

data message i relatively fast in CoOmparison to a voice or
facsimile message, the computer 32 could also be pro-
grammed 1o permit access to the data message as the
message is being received.

The invention has beea described as storiog and traps-
milling voice messages. It should be usdersiood that the
voice message would probably be the most often type of
audio message stored at the MSDS 10. The iavention,
however, may be used with any type of audio message and
is 10 no way limited W just voice messages.
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Acvording to another aspect of the inveation, the MSDS
L0 may be used as a fike repository serving as an archive for
a particular user or group of users. As described above, the
MSDS 10 may maintain a list of all messages for 2 particular
user which is displayed to the user when the user access his
or ber mailbox The MSDS 19 may store all messages,
whether they are voice, facsimile, or data, for a user in the
dalabase indefinitely. The MSDS 10 may therefore be relied
upon by a user to establish the authenticity of a message and
the exisicnce or absence of 2 particular message. Through
the MSDS 10, a user can therefore maintain an accurate
record of all received email messages, facsimile messages,
and data transfers.

lo addition 1o serving as a file depository, the MSDS 10
may ilso function as a document mapagement tool. As
described above with reference 1o FIG. 2, when the MSDS
19 reccives a message, the MSDS 10 updates a database
with informatios on the message. This information includes
the type of message, whether it is a facsimile message, voice
message, or data message, the time and date at which the
message was received, the size of the file, such as in bytes,
the telephone mumber of the caller icaving the message, as
well as other information, such as the pumber of pages of a
facsimile message. Because the telephone number called is
unique for each user, the information also includes the
intended recipient of the message.

A cxample of a data entry 300 in storage 11 for a
message is shown in FIG. 17. The data eatry 300 represcats
the entry for just a single message with each message baving
a separate data cntry 300. Preferably, the data entries 300 are
stored in a relational database and may be searched through
a structured query language (SQL).

As shown in FIG. 17, the data field 308 for a message may
comprise numerous data fields for describing the message.
Ooe of these data fields may comprise a field 301 for
indicating the name of the person receiving the message. As
wll be appreciated by those skilled in the art, the person may
be identificd in sumerous ways, such as by a pontion of the
person’s name or by a usique oumber. Anotber field 302 in
the data entry 300 indicates the type of the document, such
as whether the document is i facsimile message, voice
message, or daia iransfer, and fields 303 and 304 respec-
tively indicate the date and time that the message was
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received by the MSDS 10. The telephone pumber of the .

caller is indicated in field 308 while the size of the Dessage,
which may be measured in bytes, is indicated in field 306
and the aumber of pages of the message is indicated in field
307. A documen number for uniquely identifying the mes-
sage is indicated in ficld 308. As discussed above, the Lles
or messages received for 2 particular user may be numbered
sequeatially in the order that they are received by the MSDS
10. The files and messages, however, may be numbered or
identfied in other ways, such as by a combination of
numbers with an jdentifier for the date wheo the wessage
was received. Also, he documeats number or identifier may
be unique for cach file or message directed 10 2 user or,
alterpatively, may be umique for cach file or message
directed 10 a plunality of users, which is advaotagcous when
the MSDS 10 tracks documents for an emtire company or
other group of users.

In addition 10 fields 301 o 308, the data entry 300 for 2
message or file may have other fielkds 309 for describing or
documenting the message or file. The other fields 309, for
instance, may be used to identify the type of storage that a
message should receive. The messages or files may have
different lengths of time that the message is stored before
being automatically delcted. The type of storage, such as
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whether the full wext of the message is stored, may also be
indicated by ficld 309. Another example of a trait that may
be contained within the other field 309 is secunty. At times,
3 user may desire and may be granted access o another
person’s mailbox, such whea the MSDS 10 tracks docu-
ments for an enlire company. By desigpaling a message or
file as secure in field 309, a user may restrict of deny access
1o that message or file by other users. The other fields 309
may aiso be used by a user 10 customize the MSDS 10
according to his or her own desires. For instace, if the user
is a company, the compacy may waat to classify messages
according (o the division at which the message is directed,
such as one code for marketing, one for sales, onc for
cnginecring, and one for legal.

As anothet example of a use of ove of the other fields 3oy,
3 usel can input potes in the other ficld 309. When a user
initially receives a data eotry 3O®, the eniry 308, for
instance, may include data in all fields 301 o 308 except
ficld 309, which has been left blank. The user can then ioput
his or ber notes in the otber field. An initial data entry 300
may inchide the ficld 308 for the caller’s telephoae number
which contains the digits for the calling number. The user,
however, may oot readily recognize the caller from just
reading the telephooe number listed in ficld 305. To more
clearly indicate the caller, the user may input notes in field
309 10 idesufy the caller’s pame. Alteruatively, the noies in
ficld 309 may reflect part or all of the contents of the
message. The user may receive a large document or message
and may input 2 brief descripion of the document or
message in the ficld 309. As another cxample, the recipient
of e message may rcad the message or document and
discover that the caller is requesting some service or goods
from the recipicnt, such as a request for certain documeots
ot delivery of a certain quaatity of goods. The recipient may
read the document or message and place somes notes in the
ficld 309 10 indicate the type of follow-up service or action
that peeds to be taken. An assistant to the recipicnt can then
view the potes in field 309 and take appropriale stcps o
easure that the requested service or goods are delivered. If
the data entry is sccurity protected, coe of the other ficlds
309, as discussed above, may graot the assistant limited
access 1o just the ficld 369 or may graot more cXxpansive
access whereby the assistant can view ficlds 301 to 309 15
well as the actual documeot or message. The fields 309 may
serve various other purposes, as will be apparent 0 those
skilled in the art.

F1G. 18 illustrates a process 320 for using the MSDS 10
for document management purpouses. With reference 10 FIG.
18, a user sends a scarch request 1o the MSDS 10 for a
particular document or set of documents at step 321. The
user may issuc this request with the computer 32 by clicking
on a link, such as a link to “Search Documents,” which may
be preseated to the user by the MSDS 10 after the user has
beco granted accesses 1o his or ber mailbox a step 72 shown
0 FIG. 3. The MSDS 10 may prescot the user with the
option lo search the document archives at otber times, such
as when the user {irst atlempts to access the mailbox at step
62, or when the URL received by the HTTPD 37 from
computer 32 points toward the document archives.

!n response 1o this request, the HTTPD 37 sends the user
3 search query form at step 322 10 allow the user 1o define
a desired search. An example of a search query form is
shown in FIG. 19. The scarch query form may ioclude an
cotry for each of the data fields 301 1o 309 in the dawa entry
300. For instance, the user may input one or more names for
a recipiet and have the MSDS 10 search for all messages
of files directed to just those recipicats. 1he user may also
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indicate 1be lype of document, such as whether it is a
facsimile, voice message or data file. The search query formo
1ls0 has entries for the date of time, which preferably accept
ranges of times and dates, and ag entry for the telepbooe
oumber of the caller 1o the MSDS 10. The search query form
may also include an entry foc the size of the file or for the
aumber of pages, which is relevant if the message is a
facsimile message. The search query form may also include
an entry for the docurnent number, which may accept a range
of document oumbers, aod ulso 40 eotry for another ficld.

At step 323, the user enters the search parameters ia the
search query form with computer 32 and returns the infor-
mation to the MSDS 18 through the loternet 3. The user
may define the search about any ooe data field or may define
the search about & combination of two or more data fields.
For inslance, as retiected in the completed search query form
shown in F1G. 20, a user may define a search by designating
the document type as a facsimile and the calling number as
(404) 249-6801. Once the user has finished defining the
scarch, the user then selects the “SEARCH™ link shown at
the bouom of the screcn whereby the user’s computer 32
would seod the completed search query form through the
Ioterpet 30 1o the HTTPD 37 of the MSDS 10.

Adstep 324, the HTTPD 37 receives the completed search
query form and, through CGl 38, invokes one or more of the
application programs 31 for performing the desired search
for any files or messages falling within the parameters of the
search. The results of the scarch are passed from the appli-
cation programs 31 through the CGI 38 to the HTTPD 37
aod, at step 328, arc returned to the user through the lnternet
37. Preferably, the MSDS 10 returus the search results in the
form of 2 listing of all files or messages contained within the
search parameters, although the MSDS 10 may return the
results in other ways.

An example of the search results of the query shown in
F1G. 20 is shown in FIG. 21. As discussed above, the
parameters of the search were all facsimile messages from
telephone is number (404) 249-6081. With reference 1o FIG.
21, this query resulted in three messages being discovered.
The first document has a document oumber k1 and is
described as being a facsimile from the designated telephone
sumber 1o Jape Doe on May 31, 1995, and coosists of three
pages. This first-listed document i1s an cxample of the
facsimile shows in FIG. 7. The other two documents respec-
uvely correspond 10 document oumbers 243 and 1,002 and
are also from the designated telepbone sumber.

Al step 3286, the user selects the desired file or message
from the listing of messages and files. For insiance, by
clicking on the first listed document, namely document
number L1, the computer 32 scods a request to the MSDS 10
for 3 viewing of that documeant and, in response, the MSDS
10 provides a viewing of the document according to the user
defied preferences. As described above, the user may
teceive a reduced size image of the first page, a full size
image of the first page, reduced size images of all pages, of
full size 1mages of all pages of the facsimile message. Thus,
il the user selected the founh display option as the user
defined preference, the MSDS 10 would return aa image of
the first page of the facsimile, such as the one depicted in
FIG. 7.

Al step 326, the user may also have the MSDS 10 save the
search results. For instance, as shown in FIG. 21, the user
wmay ioput the name of “CIHARLES R. BOBO FACSIMI-
.LES” as the name for the search. By clicking on the “SAVE
SEARCH AS” link, the name of the search is provided from
the computer 32 1o the MSDS 10. At the MSDS 10, the
HTTPD 37 tramfers the information from the computer 32
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to the CGI 35 and the CGl 38 is iavokes an application
program 31 10 store the results of the search in storage 11
under the designated name. The invoked application pro-
gram 31 preferably does not stre the contents of a1} mes-
sages but rather stores a listing of the search results in the
storage 11.

The results of a search may be stored in storage 11 as
cither a closed scarch or ao vpen scarch. If the MSDS 10
saves the results of a search as an open scarch, then the files
Of messages in that named scarch may be updated with
recent files or messages falling within the panicular scarch
parameters for the search. On the other hand, a closed scarch
is one in which the files or messages in the named search are
limited to thase cxisting a the time of the search. For
example, if the MSDS 10 saved the search results shown in
FIG. 21 as a closed search, then any retrieval of ithe
“CHARLES R. BOBO FACSIMILES™ would result in only
the three listed documents. If, oa the otber hanod, the search
named as the “CHARIES R. BOBO FACSIMILES™ was
saved by the MSDS 10 as an open search, then tbe MSDS
10 would reactivate the search query shown in FIG. 20 in
response 0 a request by the computer 32 for that search in
ordes to obtain all facsimile messages from that particular
telephone number, including those received aftes the initial
saving of the search results.

With refereoce to FIG. 19, rather than defining a aew
search, the user may click on the “STORED SEARCHES™
lick in osder to receive the resulis of a previously performed
search. For example, by clicking on this link, the MSDS 10
may return a listing of searches stored for that particular
user, such as the searches shown in FIG. 22. As shown in this
figurc, the “CHARLES R. BOBO FACSIMILES” is
inchided within the list of stored searches. If the user thea
selected the “CHARLES R. BOBO FACSIMILES™ search,
the user may thea be presented with the listing of facsimiles
shown in FIG. 21, possibly inchuding recent additions to the
search group. .

With reference to FIG. 19, the MSDS 10 may also provide
a user with a link to “RECENT FILES™ at step 322. By
selecting this link, the MSDS 10 may retwrn a listing of ai]
facsimile, voice, an0d data messages received with 2 particu-
lar period of time, such as the last mounth. By placing the
“RECENT FILES" link oo the search query form rather than
in the liting of “STORED SEARCHES,” the user can
quickly turn 10 the most recent files aod messages. The
search query form may contain other such casy-access links,
such as a link to the last search performed by the MSDS 10
oa behaif of the user.

The messages or files received by the MSDS 18 nced oot
amve from a third party. |g otber words, the MSDS 10 may
be used as a file repository or as a file manager for docu-
meals geaerated by the user itsclf. The user may call the
designated telephone number for receiving messages aod
transmit voice messages, data messages, or facsimile mes-
sages aod have the MSDS 10 document the receipt and
conicnt of these messages. A user may casily use a facsimile
machige as a scanner for eotering documents inio the storage
11 of the MSDS 10.

The MSDS 19 may bave applications in addition to those
discussed-above with regard 1o serving as 1 message
deliverer, tile 1cpusitory, and file maaager. For instance, the
MSDS 10 may perform some additionaj processing on the
incoming calls prior to forwarding them 1o the user. For
voice messages, this processing may involve iranscribing
the message and thea retuming the transcribed messages o
the user. The MSDS 10 may therefore be viewed as offering
secrelanal assistance which may be invaluable to small
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companies or individuals who caanot atford a secretary or
¢ven o larger businesses who may need some over-flow
assistance. The transcription may be provided by individuals
located in any part of the world or may be performed
automatically by a speech-to-text recognition software, such
as Voice Type from IBM.

Anotber type of processing that the MSDS 10 may
provide is translation services. The incoming call, whether it
15 a voice, facsimile, or data message, can be coaverted ipto
SGML and then forwarded first 1o 2 translator, Given the
teach of the loternet, the translator may be located virtually
anywhere in the world and can rerurs the translated docu-
meat via the Interset to the MSDS 10. The MSDS 10 can
goufy the user that the translation has beep completed
tbrough email, voice mail, pager, facsimile, or in other ways.
The user would then connect 1o the lntemet and retricve the
translated document. The translation services of the MSDS
10 may also provide transcription of the message, such as
with speech-to-text recognition software.

The foregoing description of the preferred embodiments
of the invention have been presested only for tbe purposcs
of lustration and description. It is oot intended to be
exhaustive of to limit the invention to the precise form
disclosed. Many modifications and variations are possible in
light of the abvve teaching.

The embodiments were chosen and described in order to
explain the principles of (he invention and ibeir practical
application 30 13 10 enable others skilled in the art to utilize
the iovention and vacious embodiments and with vanous
modifications = are suited 1o the particular use contem-
plated. ltis inteaded that the scope
limited by the claims appended hereto.

I claim:

L. A system for receiviog and storing a message signal
directed to an intended recipient and for relaying the mes-
sage signal 10 a computer, comprising:

a telepbooe interface for receiving an incomiog call from

a public switched tclephone network, the incoming call
including the message signal;

a central processor for receiving the message signal from
the telepbone interface and for storing the message
signal in a storage medium;
hypee-text transfer protocol deamon for receiving 2
request for the message signal from the computer and
for formarding the request to a oetwork server, the
request from the computer being formatied in a hyper-
text ransfer protocok; and

the nelwork server, in response to receiving the request

from the hyper-text transfer protoco| deamon, forward-
ing at least a pant of the message signal to the hyper-text
transfer protocol deamon;

wherein the byper-text transfer protocol deamon trapsmits

2t least pant of the message signal to the computer.

2. The system as set forth in claim 1, wherein the network
server coaverts the message signal from a first file format
in1o0 a standard generalized mark-sp language.

3. Ihe system as set forth in claim 1, wherein the central
processor cogvens the message signal from a first file format
into » standard generalized mark-up language.

4. The sysiem as set forth in claim 1, wherein the
hyper-text trausfer protocol deamon trapsmits the message
1t a byper-text mark-up language.

3. The sysiem as set fonb in claim 1, wherein the
byper-text transfer protocol deamon tragsmits the message
in 2 hand-held device mark-up language.

6. The system as set forth in claim 1. whereip the
hyper-text transfer protocol deamon transmits the message
0 ab extensible mark-up laoguage.
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7. The system as set forth in claim 1, wherein the
hyper-text wapsfer protocol deamon traosmits the message
in a virtual reality mark-up language.

8. The system as set forh in claim 1, wherein the
hypec-text transfer protocol deamon receives the request
from the computer through the Internet.

9. The system as set forth in claim 1, wherein the
hyper-text transfer protocol deamon receives the request
from the computer through an intranetr

10. The system as set forth in claim 1, wherein the
telephone interface receives an address signal as part of the
incoming call and the central processor stores the message
signal in a directory associated wilh that address signal.

1. The system as set fonh in claim 1, whercin the
message signal comprises a facsimile ransmissichy.

12. The system as set forth in claim 1, wherein the
message signal comprises a voice message.

13. The system as set forth in claim 1, wherein the
message signal comprises a data file.

14. The system as set forth in claim 1, whercin the request
sent from the computer 1o be byper-text transfer protocol
deamon comprises a search query specifying at least one
search parameter for a desired search, the byper-text transfer
protoco| deamon transfers the search query to the nerwork
server, the network server performs the desired search by
identifying all message signals satisfying the at least one
scarch parameter, and the byper-texi transfer protocol dea-
mon seads results of the desied search to the computer.

13. The system as set fonh in claim 14, wherein the
central processor stores a data cotry for each message signal.

16. The system as set forth in claim 15, whereia the data
colry compnses a phurality of fields for identifying ithe
message sigoal.

17. The sysiem as set forth ip claim 18, wherein the
central processor stores the data colry is a relational data-
base.

18. The system as set forh in claim 14, wherein the
central processor returns a listing of all message signals
contained within the desired search to the byper-text transfer
protocol deamon and the hyper-text ransfer protoco| des-
@on sends the list to the computer.

19. A method for receiving and storing a message signal
directed t0 an intended recipient and for relaying the mes-
sage signal to a computer, comprising the steps of.

receiving 1o incoming call from a public switched tele-

phone ocrwork, the iocoming call including the mes-
sage signal;
sioring the message signal in a storage medium;
feceiving, at a2 hyper-text wransfer protocol deamon, a
fequest for the message signal from the computer and
forwarding the request (o a petwork server;

forwarding at least a part of the message signal from the
oelwork server to the hyper-text trapsfer prutocol dea-
mog; aod

lrapsmitting at least part of the message siymal from the

byper-text transfer protocol deamon to the computer.

20. The method as set forth in claim 19, further compris-
ing a step of converting the request from a first file format
into a stagdard generalized mask-up language.

21. The method as set forth in claim 19, wherein the step
of receiving the request comprises 3 step of receiving the
request 1o a staodard generalized mark-up language.

22. The method as set forth in claim 19, wherein the step
of receiving the request comprises a step of receiving the
Tequest in a hyper-text mark-up language.

23. The method as set forth in claim 19, where in the siep
of receiving the request comprises a step of receiving the
request io a hand-held mark-up language.
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4. The meibod as set forth in claim 19, wherein the step
of receiving the request comprises a step of receiving the
request in an exteasible mark-up language.

25. The method as set forth in claim 19, wherein the step
of receiving the request comprises a step of receiving the
fequest in a virtual reality mark-up language.

6. The method as set forth in claim 19, wherein the sep
of receiving the call comprises a step of receiving a facsimile
Iransmission.

27. The method as set forth in claim 19, wherein the swep
of teceiving the call comprises a step of feceiving a vorce
message.

28. The method as set forth in claim 19, wherein the step
of receiving the call comprises a siep of receiving a data file.

29. The method as set forth in claim 19, wherein the step
of receiving the request comprises a step of rectiving the
request through the Interet.

38. The method as set forth in claim 19, wherein the step
of receaving the request comprises a step of receiving the
request through an intranet.

3t. The method as set forth in claim 19, wherein the step
of receiving the request comprises a step of receiving a
scarch query from the computer with the search query
specifying at least ooe search parameter for a desired search
aod the method further comprises the steps of performing
the desired search through the storage and returning results
of the desired search to the computer.

2s
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32. The method as set forth io claim 31, further compris-
ing a step of storing a data entry in the siorage for each
message signal recerved.

33. The method as st forth in claim 31, whereia the step
of returning the results cowmprises a step of returning a listing
of all message sigpals contained withig the desired search.

34. The metbod as set forth in claim 31, further compris-
ing a step of saving the results of the desired search in the
slorage.

35. A computer-readable medium for stoning software for
use in storing and delivering a message signal, tbe softwarce
for use in performing the steps of:

receiving ag incoming call from a public switched tele-

phone network, the incoming call including the mes-
sage signal;
stoning the message signal in a stocage medium;
receiving, at a hyper-text trapsfer protocol deamon, a
request for the message signal from the computer and
forwarding the request to & network server,;

forwarding at least a part of the message signal from the
oetwork server to the hyper-text transfer protoco] dea-
mon: and

transmitling at least part of the message signal from the

byper-text traasfer protocol deamon to the computer.

L I
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EX PARTE
REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heavy brackets [ ] uppesred In the
patent, but has been deleted and is no longer a part of the

patent; matter printed in Italics Indicates additions made '

to the pateat.

AS A RESULT OF REEXAMINATION, IT HAS BEEN
DETERMINED THAT:

Claims 135 are cancelled.

New claims 36-57 are added and determined to be patent-
able.

36. A system for receiving and storing a message signal
directed to an intended recipient and for relaying the mes-
sage signal to a computer, comprising:

a telephone interfuce for receiving an incoming call from

a public switched telephone network, the incoming call
including ihe message signal;

a centrol processor for receiving the message signad from
the telephone interface und for storing the message sig-
nal in a storage medium;

a hvper-text transfer protocol deamon for receiving a

3o

request for the message signal from the computer and -

for forwarding the request to a network server the
request from the computer being formasted in o hyper-
text transfer protocol; and

the nerwork server, in response to receiving the request
Sfrom the hyper-text transfer protocol deamon, forward-
ing at least a part of the message signal to the hyper-
text ransfer protocol deamon;

wherein the hyper-text transfer protocol deamon transmit
at least part of the message signal 1o the computer;

wherein the message signal is addressed 1o the intended
recipiemt and the computer is associated with the
intended recipient;

wherein the hyper-tex transfer protocol deamon further
receives an access request from a hyper-text browser
executing on the computer, via a packet switched data
network, in occordance with the hvper-text transfer
protocol;

wherein the access request contains an opplication layer
address associated with the network server:

wherein the access request is indicalive of a request by the
interrded recipient to goin access to a user-specific mes-
sage storage area of the storage medium associated
with the intended recipients;

wherein the message signal is siored in the user-specific
message storage area;

wherein the computer is an end-user client computer;

wherein, in response to the access request. the network
server transmits (o the computer. via the hyper-tex
rransfer protocol deamon und the packet switched data
network. a user interface expressed as a sequence of
markup language instructions; and

wherein the user interface provides one or more links 1o
respective messages stored in the user-specific message
slorage areo.

35

45

50

2

37. The system as set forth in claim 36, wherein:

in response 1o the markup language instructions, the
hvper-text browser generates the user interface on a
display associated with the computer;

the one or more links includes a particular link ussociated
with the message signal; and

in response 10 the particular link being selected by the end
user via the user interface. the request for the message
signal is coupled, using the Rypertext transfer protocol,
via the packet switched data nerwork, to the hyper-text
iransfer protocol deamon.

38. The system as set forth in claim 37, wherein the
markup language instructions are described using a hyper-
lext markup language (HTML).

39. The system as set forth in claim 37, wherein the
markup longuage instructions are described using a particu-
lar dialect of a standard generalized markup language.

40. The system as set forth in claim 37, wherein the access
request comprises a password and the user interface is sent
in response to the password being verified to match a stored
password associated with the intended recipient.

41. The system as set forth in claim 37, wherein the user
interface further provides an indication of the total number
of messages stored in the user-specific message storage
area.

42. The system as set forth in claim 37, wherein the user
interface further provides an indication of the total number
of new messages stored in the user-specific message storoge
area, und an indication of the total number of saved mes-
sages stored in the user-specific message storage area.

43. 4 method for receiving and storing a message signal
directed to an intended recipient and for relaying the mes-
sage signal to a computer, comprising the steps of:

receiving an incoming call from a public switched rele-

phone nenwork, the incoming call including the mes-
sage signal;
storing the message signal in a storage medium;
receiving, at a hyper-text transfer proiocol deamon, a
request for the message signal from the computer and
Jorwarding the request to a network server:

forwarding at least a part of the message signal from the
nerwork server (o the hyper-text transfer protocol dea-
mon; and
transmitting at least part of the message signal from the
hyper-text transfer protocol deamon 10 the computer;

wherein the message signal is addressed to the intended
recipient and the computer is ussociated with the
intended recipient;

wherein the hyper-text ransfer protocol deamon further

receives an access request from a hyper-text browser
execuling on the computer, via a packet switched data
network, in accordance with the hvper-text transfer
protocol;

wherein the access request contains an application layer

address associated with the network server:

wherein the access request is indicative of a request by the

intended recipient to gain access to a user-specific mes-
sage storage area of the storage medium associated
with the intended recipient;

wherein the message signal is stored in the user-specific

message storage area;

whereir the computer is an end-user cliemt computer;

wherein, in response to the access request, the network

server iransmits fo the computer. via the hvper-text
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iransfer protocol deamon and the packet switched data
network. a user interface expressed as a sequence of
markup language insiructions; and

wherein the user interface provides one or more links 1o
respective messages stvred in the user-specific message

storage area.

44. The method as set forth in claim 43, wherein:

in response to the markup language insiructions, the
hyper-text browser generates the user interface on a
display associated with the computer;

the one or more links includes a purticular link associated
with the messagwe signal; and

in response to the particular link being selected by the end
user via the user interface, ihe request for the message
signal is coupled, using the hypertext mransfer protocol,
via the packet switched data network, 1o the hyper-rext
transfer protocol deamon.

43. The method as set forth in claim 44, wherein the
markup language instructions are described using a hyper-
text markup language (HTML).

46. The method as set forth in claim 44, wherein the
markup language instructions are described using a particu-
lar dialect of a standard generalized markup language.

47. The method ax set forth in claim 44, wherein the
access request comprises a password and the user interface
is sent in response 1o the password being verified 1o match a
stored password associated with the intended recipient.

48. The meihod as set forth in claim 44, wherein the user
interface further provides an indication of the total mumber
of messages stored in the user-specific message storage
area.

49. The method as set forth in claim 44, wherein the user
interface further provides an indication of the total mumber
of new messages siored in the user-specific message siworage
area, and an indication of the total number of suved mes-
sages stored in the user-specific message storage area.

30. 4 system for receiving and sioring a message signal
directed to an intended recipient and for relaying the mes-
sage signal to a compuser, comprising:

a telephone interface for receiving an incoming call from

a public switched telephone nenwork, the incoming call
including the message signal;

a central processor for receiving the message signal from
the telephone interface and for storing the message sig-
nal in a storage medium;

a server-implemented function that generates one or more
tagged markup language commands that define at leass
a portion of a mailbox user interface;

a hvper-text transfer protocol deamon for recei ving a
request for the message signai from the computer and

Jor forwarding the request 1o a network server the
request from the computer being formaned in a hyper-
text transfer protocol; and

the network server. in response to receiving the request

Jrom the hyper-text iransfer protocol devmon, forward-
ing ot least a part of the message signal 10 the hvper-
lext ransfer protocol deaman;

w
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wherein the hyper-text transfer protocol deamon trans-
mits at least part of the message signal 1o the computer;

wherein the message signal is addressed 1o the intended
recipient and the computer is associated with the
intended recipient;

wherein the hvper-text transfer protocol deamon Sfurther

receives am access request from a hyper-texi browser
execuling on the compuler, via a packet switched data
network, in accordance with the hyper-tea transfer
protocol;

wherein the access request contains an applicarion layer

address associated with the network server:

wherein the access request is indicative of a request by the

intended recipient 10 gain access to a user-specific mes-
sage storage area of the siorage medium associoted
with the intended recipient;

wherein the message signal is stored in the user-specific

message storage area;
wherein the compuser is an end-user client computer;
wherein at least one of the togged markup language com-
mands includes a reference io the message signal,

wherein the mailbox user interface is rendered in accor-
dance with the tagged markup language commands and
displayed om a display associated with the end-user
client computer; and

wherein the mailbox user interface includes a listing of

messages im the user-specific message storage area, to
include the message signal.

51. The sysiem as set forth in claim 50 wherein the tagged
markup language commands conform with a hypertext
markup language (HTML).

32. The system as set forth in claim 50 wherein the tagged
markup language commands conform with a handheld
device markup language (HTML).

33. The system as set forth in claim 50 wherein the togged
markup language commands conform with a dialect of an
extensible markup language (XML).

34. The system os set forth in claim 50  further comprising:

a user option; and

the server-implemented function generating, in accor-

dance with the user option, at least one of the one or
more tagged markup lanquage commands.

33. The system as set forth in claim 50 wherein the end-
user client computer iy configured 1o play back the least o
part of the message signal forwarded thereto by the hyper-
text transfer protocol deamon, und no part of the message
signal is played back using a telephone.

56. The system as set forth in claim 50 wherein the one or
more tagged markup language commands cause 10 be dis-
plaved to the user a total listing of all messages in the mail-
bax to include the message signal.

37. The system as set forth in claim 50 wherein one or
more tagged markup language commands cause to be dis-

played to the wer a to1al number of messages in the user’s

muilbox.
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METHOD AND APPARATUS FOR
TRANSMISSION AND RETRIEVAL OF
FACSIMILE AND AUDIO MESSAGES OVER
A CIRCUIT OR PACKET SWITCHED
NETWORK

BACKGROUND OF THE INVENTION

1. Field of the loveation

The present inveotion relates to the ficld of message
receipt/iransmission and delivery using compulter networks.
Specifically, the present inveation relates to the subject of
facsimile and voice transmission and retrieval over circuit/
packet switched voice/data nerworks.

2. Description of Related Ant

Voice and data communicalions systems such s the
public switched telephone nerwork (PSTN) are currently
used {0 transfer image and tex data vansmitted by facsimile
(“fax”) machines in addition to the normally carried voice
traffic. These faxed images are usually trapsmitted through
the PSTN and received for primout or storage of the image
on a destination fax machine or computer for the use by the
recipient. Since the destination machise bas typically been
a fax, computer, printer or other such large capacity storage
and output device, tbere has pot been a oced to compress the
fax significantly for the destination output device.
Furthermore, as the traditional destination has been cither a
full size print-out, computer monitor or mass siorage media,
00 attempt has beea made to facilitate the delivery of fax
messages using olber methods so as oot lo require the
recipient 10 be pbysically close o the device which is
coupled to the telephone line in odder to receive the fax
lnCK‘agC.

For example, where user A has a fax machine coapected
to the PSTN using 1 telephone line with 3 number X XX-
YYY-ZZZZ" (where * XXX represeants the area code of the
number, “YYY” the prefix of the number, and “ZZZZ" the
remainder of the number), in order for user A to view a
received fax message, user A must be physicaily located in
the same area as the fax machioe.

Similarly, audio messages are stored on fixed destination
devices such as answering machines and “voice-mad” sys-
tems. To rctrieve such audio messages, a recipient would
¢itber have to dial into the destination device or physically
activate the play-back of audio messages through manipu-
lation of the controls of an answering machine.

Thus, the ability 1o access both voice and fax messages
from additional locations which would oot require a user to
cither (1) be physically stationed ncar the receiving fax
machine; or (2) to bave to manually call a device to retrieve
audio messages; would be desirable.

Iu addition, as a sender currently has 1o cail or fax directly
lo the destination phone or fax machine, the sender incurs
2dditional chasges imposed by one or more telephone com-
pagics handling the call. Depending on the leagth of the fax
or audio message, e telephone company charges can be
substantial as cails are billed based on the time connected.

Hence, to be able to provide a sender with multiple pboae
aumbers to which to send 2 message would be desirable,
allowing the sender to choose the number which would
closest, and, thus, the least expensive, (0 dial into.

SUMMARY OF THE INVENTION

To provide for the receipt and transmission of audio and
fax information by a lirst user over a circuit switched
network such as the PSTN 10 a second user over a packet
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switched petwork such as the lntemet, 2 communicatioans
server is connected both 10 the circuit switched network and
3 packet switched network.

The communications server contains resources 1o receive
and process incoming audio and facsimile calls from the
circuit switched octwork into a format suitable for traosmis-
sion over the packet switched network (o the second user'’s
address. la addition, a link is first determined between the
second user’s address on the crcuit switched aetwork aod
the second user’s address on the packel switched network,
and then an appropriate route 1o the second user’s address on
the packet network is determined. With the system being
maintained in a distributed and redundant fashion, reliable
receipt and transfer of all messages is cnsured.

Thus, this clectronic messaging sysiem allows for the
transfer of messages such as facsimile and audio messages
from the circuit swilched network to be collected and routed
over the packet switched nctwork.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a system diagram of a getwork configured
pursuant 1o a preferred embodiment of the present invention
conlaining a message server.

FIG. 2 is a block diagram illustrating the message server
configured ip accordance with ihe preferred embodiment of
the prescot invention.

FI1G. 3 is a flow diagram illustrating the operations of the
preferred embodiment of the preseat invention.

DETAILED DESCRIPTION OF THE
INVENTION

The present inveantion provides a method and apparatus
for allowing the receipt and transmission of audio and fax
information between a circuit switched network and a packet
switched network. For purposes of cxplanation, specific
cmbodimeats are set forth 1o provide a thorough understand-
ing of the present invention. However, it will be understood
by ooe skilled in the art, from reading this disclosure, that
the ipvention may be practiced without these details.
Further, although the present invention is described through
the use of circuit switched and packet switched petworks,
most, if oot all, aspects of the invention apply to all networks
n general. Morcover, well-known clements, devices, pro-
cess steps and the like are not sct forth in detail in order lo
avoid obscuring the present invention.

FIG. 1 cootains a block diagram illustrating a sysiem
coafigured in accordaoce with a preferred embodiment of
the present inveation coptaining a commumications server
150 connected 10 a circuit switched oetwork 130 and a wide
area network (WAN) 180. I the preferred embodiment,
circuit switched network 130 is a circuit switched petwork
such as the PSTN while WAN 180 is a packet switched
vetwork such as tbe foternet. It is to be noted that circuit
switched network 130 can also be a oetwork such as the
generalized switched telephone network (GSTN), which
cocompasses PSTN oetworks, cellular telepbone networks,
and the other networks with which they are in communica-
tion.

Commupications server 150 is connected to circuit
switched octwork 130 via a switch 140 aod 1o WAN 180
through the use of a router 185. As described in further detail
below, in a preferred embodiment, switch 140 and router 188
are interfaced 1o communications server 150 using two
separate hardware interfaces. In an alternate embodiment,
switch 140 and router 188 can be interfaced to communi-
cations server 150 through the use of ope bardware unit.
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Congected 1o Gircuit switched network 139 is both a
telepbone uait 110 and a facsimile unit 120. Telephone unit
110 is 3 standard iclephone capable of couventing audio
signals into clectrical signals suitable for transmission over
curcuit switched actwork 130, Similarly, facsimile unit 120
1s a sandard facsimile machine capable of trapsmitting and
receiving facsimile messages over circuit switched petwork
130. Each of these devices can be conmected to circuit
switched nerwork 130 using eitber wired or wircless ech-
aology.

Connected 1o WAN 180 is a database secver 195, 3 system
managemeot uoit 197, a mail server 160, and a client 190.
Each of these systems communicate with cach other and
with communications server 150 via WAN 180 using such
protocols such as simple network macagement protocol
(SNMP) and byper-text transport protocol (HTTP)—
packetized using a protocol such as the ransmissioa control
protocol/internet protocol (TCP/P).

I the preferred embodiment, cach oune of database server
198, system management unit 197, mail server 160, and
client 198, are stand-alone computers or workstations con-
1aioing the hardware and software resources (0 enable the
operation of the prescot invention. [no alternate
embodiments, the functions provided by each one of data-
base server 198, sysictn managcment unit 197, mail server

160, and client 190, are provided by any oumber of com-
puter systems.

Io the preferred embodiment, mail server 160 is a server
providing c-mail receipt and traasmission using a protocol

such as the simple mail traasfer protocol (SMTP) and post

office protocol (POP). Moreover, client 190 is configured 10
be able to communicaie over WAN 180 using SMTP or POP
a order to retrieve email from mail server 168 or another
suitably counfigured server.

System management unit 197 communicates with com-
munications server 150 to monitor: (1) the processes on
communicatons server 150; (2) the status of the trunk line
connected to communications server 159; and (3) the con-
nection betweea the various servers connected to WAN 188,
As descrnibed below, if any processes oo commuaicatioas
server 150 or connection to the circuit switched perwork 130
is interrupted, systern management unit 197 can allocale
resources, of cause the re-routing of a call or message via
voe of more redundant resources of conpections, casuring
that the call or message is routed o the final destination.

Communications server 150 contaias user data necded to
receive and route incoming messages received from circuit
switched network 130. The same information is also stored
oa database server 195. In the preferred embodiment, com-
munications server 150 stores an iobound address, a set of
tigal destination addresses; and an account status for each
user. The inbound address corresponds to the telephone
number assigned 10 the user. As further discussed below, the
inbound address is the number thal 3 message scoder dials
on telepbooe unit 110 or facsimile unit 120 10 leave a
message for the user. The set of final destination address
contan oge or more ¢-mail addresses where the user account
status iaformation indicates whether the inbound address is
cither active and or inactive—i ¢, whether the user is able 1o
receive messages usiog the system.

Database server 195 stores a duplicate copy of the
inbound address, the sct of final destination addresses; and
the account status for each user. Database server 195 also
stores additional information for each user such 1s mailiog
address and billing information which are not used in the
operation of tbe present invention but are oote berein for
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completeness only. Thus, the iaformation that is stored on
commuaicativns server 158 is a subset of the information
that is stored on database server 195, and if communications
server 130 were to become inoperable or otberwise ugable
0 bandle incoming messages, database server 1983 can
configure another communications server to accept those
calls.

lo the preferred embodiment, system magagement uait
197 is respousiblc for monitoring the status of communica-
tions server 150 and re-assigning the users being handled by
communications server 150 if communications server mal-
functions os becomes overloaded with incoming calls. Ia the
former case, system management unit 197 would re-assign
all users being handled by commupications server 150 (o
another communications server. In the latter case, system
mananagment unit 197 would only off-load the only those
incoming calls for which communications server 150 does
ot have the available resources to process.

FIG. 2 is a block diagram of communications server 150
configured in accordance with the preferred embodiment of
the present inveation, containing a processor 151 coupled to
2 memory subsystem 153 through the use of a system bus
155. Also coupled to system bus 158 is a network interface
156; a trunk interface 152; and a set of fax/voice processing
resources 154. Set of fax/voice processing resources 154 and
trunk interface 152 are also coupled to a bus 157.

Bus 157 is a bus that suppons time division multiplex
access (TDMA) protocols o optimize the ow of real time
uvaffic between set of fax/voice processing resources 154 and
trunk interface 152.

Memory subsystem 153 is used 1o store information and
programs necded by commuaications server 150, The fupc-
tioniog of memory subsystems in compuler design are well
known to thase of ordinary skill in the art and thus will not
be further discussed herein.

In the preferred cmbodiment, tnunk interface 152 is a
trunk line interface, such as a T-1 or E-] line, to swach 140
od can bandle up to 24 channels of communications. Trunk
live signaling is well known to those of ordinary skill in the
ant of telecommunication and thus will got be further dis-
cussed hercio except as oecessary for describing the invea-
tion.

Set of faxfvoice processing resources 154 are made up of
multiple fax/voice processing cards. Each of these process-
ing cards contain processing umits which are capable of
recewving and transmitting facsimiles according 10 estab-
lished protocols, and which are capable of digitizing voice
or other audio data, also according o established protocols.
In the preferred embodiment, there are three fax/vaice
processing cards in set of fax/voice processing resources
154, cach fax/voice processing card confaining cight pro-
cessing umits capable of bandling a channel from trunk
intcrface 152. Thus, communications server 150 cap com-
mymicate on twenty-four chanoels concurreatly.

The storage of destinanon addresses on both circuit
switched network 130 and WAN 188 is conuolled by a
database located cither on communicalions server 150 or o
database server 198. Keeping this information separate from
commuaications server 150 allows communications server
150 to be a resource that can be allocated on demand. Heoce,
3 number of communications servers could be used, aloog
with ope or more database servers, to allow 2 fully redundant
and scalable system. lo addition, system management unit
197 moaitors the siatus and connection of all the commu-
oication and database servers.

F1G. 3 is a flow diagram dlustrating the operations of the
preferred cmbediment of the present inveation when a call
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~nginating from a source og the cicuit switched petwork
130. For example, citber telephone unit 110 or facsimile unit
120 cao initate the call.

In block 409, an ipcoming call signal is received by
cummuakcations server 150 from switch 140. The incoming
call signal is initiated by telepbone unit 110 or facsimile unit
120 over cicuit switched octwork 130 aod is routed to
communkations server 150 via switch 140. Communica-
tions server 150 detects the incoming call signal usiog trunk
nterface 152. Operation would continue with block $02.

Continuing with block 402, trunk line interface unit 152,
0 addition to receives signals to indicate that there is an
incomiog call from switch 140, also reucives sigpals indi-
cating the curcuit destination address of the incoming call.
The destination address is captured by trunk interface 152
ami is determined by trunk line signaling using mechanisms
such as direct-inward-dial, or dual ooe multifrequency
(DTMF) tones.

Continuing with block 404, 10 determine whether or not
1o process the incoming call, processor 151 searches the list
of inbound addresses contained in memory subsystem 153
for the destination address. |f processor 151 finds the des-
tination address in the inbound address list, processor 151
will then look up the account status for the user who owns
the inbound address to determine if the account of that user
is a valid user account. lo ag alternate embodiment, the
validation is performed through the use of a database
maintained by a separate cotity such as database server 195.
{f the accouat is found o be inactive, commugications server

151 wil play a preparcd message indicating that the oumber
to which the incoming message was sent is an invalid
account.

In block 408, ooce the validity of tbe user acoount has
been established, processor 151 will attempt to allocate one
fax/voice processing resource from set of fax/voice process-
ing resources |54 and also determine the availability of
other resources required for the receipt and processing of the
incoming call. These other resources include the processing
capacity of processor 151, the storage capacity of memory
subsysiem 153.

If it 1s determined that the appropniate resources are oot
available, then the call will be routed to a ditfereat commu-
nications server that is capable of allocating the necessary
resources. The routing of calls is accomplished by trunk line
signaling via switch 140 and is managed by system man-
agement unit 197.

Also, it should be noted that the call will only come from
switch 148 10 communications server 150 if there are no
problems with the line. Otberwise the call will get routed to
a different communications server. lo the preferred
embodiment, fault detection and correction happens in one
of two ways. First, on the telepbone octwork side, switch
140 cao be set up to iodependently route a call 1o another line
if it is determined that ooe of the lines ts bad. Second, if
communications scrvee 150 detect that the trunk line coming
into trunk interface 152 is down, communications server 150
will notufy system mapagement unil 197 0 reallocate the
users for whom communicalions server 150 is respoosible
nnto another communications server. Thus, system manage-
ment uot 197 will wransfer the duplicate user infurmauon
contained in database scrver 195 into a different communi-
cations server.

lo block 408, communications server 150 “answers” the
incoming call by having trunk interface 152 go “off-hook”
oo the trunk hoe.

lo block 410. if the fax/voice processing resource of set of
fax/voice processing resources 154 which is processiag the
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vall detenmipes that the incoming call is 1 fax ransmission,
thea operation will coatinue with block 412. Otherwise,
nperation will continue with block 414. For example, if the
callis a fax, a fax protocol is initiated, aod the fax is received
by ooe of the fax/voice processing resources of set of
fax/voice processing resources 154, If 1he call is a voice call,
the voice is recorded by vaoe of the fax/voice processing
resources of set of fax/voice processing resources 154,

ln block 412, the fax/voice processing resource of set
fax/voice processing resources 154 responsible for process-
ing the incoming call will perform ibe fax ransfer and store
the incoming message as a temporary file in memory sub-
system 15). Tn the preferred embodiment, the incoming fax

. is saved into 2 file which follows the group 3 facsimile file

format. Operation wili thea continue with block 416.

ln block 414, where it is determined that the incoming
message is an audio message, tbe fax/voice processing
resource of set of fax/voice processing resources 154 allo-
caied (o process ibe call will initiate a0 audio recording of
the incoming voice message. In the preferred embodiment,
the audio message is digitized and stored in memory sub-
sysiem 153 as 3 temporary file in 3 pulse code modulated
format. After the incoming call bas been digitized and
stored, operation will then continue with block $16.

la block 4186, trunk interface 152 will terminate the call.
Operation will then contioue with biock 418.

Ia block 418, the incoming message, which has been
stored as a emporary file in memory subsystem 153, is
processed by processor 151. In the preferred embodiment,
the temporary file is processed according to the type of the
iocoming call If the incoming call was a fax trapsmission,
thea the temporary file, which bas been stored as a group 3
facsimile file, will be converted into a file which follows the
tagged image file format (TIFF), or a format that is suitable
for transmission over WAN 180. Optionally, the temporary
fax file can also be compressed at this stage. If the incoming
call was an audio message, then the temporary file would be
compressed using a compression scheme such as the scheme
defined in the global system for mobile-communications
(GSM) standard. fn alternate operations, compressing and
otber processing of the incoming message is performed as
the same time the incoming message is being received and
being placed in memory subsystem 153.

la block 420, commuanications server 15@ uses the
inbound address to determine the set of final destination
addresses, which are destinations on WAN (80 (i.c., the
packet switched network), 1o send the processed incoming
message. Communications server 150 then sends an elec-
tronic mail (c-mail) with the processed incoming message as
an attachment to all the destinations in the set of final
destination addreses.

For example, the e-mail containing the altachment is
transferred to, and stored in, 2 server such as mail server 160,
The c-mail is then retrieved by client 190 whepever the user
wishes. In an alternate embodiment, clicot 199 can retrieve
the e-mail directly from communications server 150, with-
out the storing vperation of mail server 160.

While the present iovention has been particulacly
descnibed with reference (o the various figures, it should be
understood that the figures are for illustration only and
sbould not be taken as limiling the scope of the invention.
Magy cbanges aod modificalions may be made to the
invention, by one having ordinary skill in the aat, without
departing from the spirit aod scope of the invention.

FXHBIT_ D paGE _9F

Page 102 of 114 Page ID



Case 2:09-cv-0415Q-DD

JW Document 158 Filed 05/06/
#:1960

US 6,208,638 Bl

What is claimed is:

. A sysiem comprising:

a set of swiches coupled o a circuit switched petwork for
receiving a set of incoming call signals, wherein the
meoming call signal includes an inbound address, and
wherein a switch n the set of switches redirects an
incoming can signal from a tirst communications server
o 2 sccond communications server if a first coadition
owurs; and,

a set of communications servers coupled to the set of
switches for receiving the set of incoming call
signals, cach communxations server being coupled
lo a petwork and conlaining a message processing
resource coofigured to process a received audio
message into a digital representation, wherein cach
commumcations server further compnses a trunk
line interface to extract the inbound address and
stores the inbound address, a sct of final destination
addresses and account status, and the message pro-
cessing resource is further configured 1o determine,
based on the inbound address, 2 user account and a
destination on a packet switched octwork and send
the digital representation 1o the destination,

wherein the iobound address is assigned 10 the user
account aod the outbound address comprises at least
one cmail address.

2. The sysem of claim 1, where the first condition occurs
if the first commuaications server sends a rejection sigpal to
the switch.

J. The sysiem of claim 1, where the first condition occurs
if the first comamunications server is unable to process the
ncoming call signal.

4. The system of claim |, where the incoming call signal
signals an incoming call and the first condition occurs if the
first communications server is unable 1o process the incom-
ing call

5. The sysiem of claim 1, furtber comprising a system
management unit for setting the first condition.

6. The system of claim 1, furtber comprising a system
mavagemeat umt, and the first condition occurs if the system
management unit determines that the second communica-
tions server shoukd receive the incoming call signal.

7. The system of claim 1, where the set of switches
includes a second swiwh, and the first communications
server is coupled to the switch and the second communica-
toos server is coupled to the second switch.

8. The system of claim 7, where the switch redirects the
incoming call signal 10 the sccond switch.

9. The system of claim 1, where the iobound address is a
circuit destipation address.

10. The system of claim 1, whbere the message processing
resource s further configured 10 validate the inbound
address.

11. The system of claim |, where the audio message is a
facsimile message and the digital representation of the audio
message is 2 graphics file.

12, Tbe system of claim 1, where the message processing
resource further comprises a processor to:
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determioe if the audio message coatains a facsimile

message or a voice message, and,

diitize the audio message if the audio message contains

the voice message and reccive the facsimile message 1f
ihe audio message conlains the facsimile message.

13. A method comprising:

receiving a first incoming call signal destined for a first

communications server for processing of an audio
message into a digital representation;

determining if a first conditon bas occurred;

redirecting the first incoming call signal from the first

communications server W a second commupications
seever based oo the determining of tbe first condition,
wherein the incoming call signal includes an isbound
address;

extracting the inbound address;

determining, based on the inbound address, a user account

status and 2 destination oo a packet switched network;
aod,

sending the digital representation to the destination,

wherein the inbound address is assigned to the user
account and the destipation comprises at least one
¢email address.
14. The method of claim 13, where determining the first
condition includes desermining that the first communica-
lions server sends a rejection signal
15. The method of claim 13, where determining the first
condition includes determining ihat the first communica-
tions server is unable to process the incoming call sigoal.
16. The metbod of claim 13, where the incoming call
signal sigoals a0 incoming call and determining the first
condition includes determining that the first communica-
tons server is unable 1o process the incoming call.
17. The method of claim 13, where determining the first
condition inchudes determining that a system management
uit selects the second communications server for receiving
the incoming call signal.
18. The method of claim 13, where redirecting tbe first
iocoming call signal includes using a swilch o redirect the
first incoming signal from the lirst communication server to
the second communicatioa server.
19. The method of claim 13, where the inbound address
is a circuit destinalion address.
20. The metbod of claim 13, further including validating
tbe inbound address.
21. The method of claim 13, where the audio message is
a facsimile message and the digital representation of the
audio message i3 a graphics file.
22. The method of claim 13, furher including
determining if the audio message contains a facsimile
mEssage of a voice message; and,

digitizing the audio message if the audio message con-
tains the voice message aod receiving the facsimile
message if the audio message contains the facsimile
message.
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EX PARTE
REEXAMINATION CERTIFICATE
ISSUED UNDER 35 U.S.C. 307

THE PATENT IS HEREBY AMENDED AS
INDICATED BELOW.

Matter enclosed in heavy brackers [ | sppeared i the
patent, but has been deleted and is no longer  part of the
putent; matter printed in italics indicates additions made
te the patent.

AS A RESULT OF REEXAMINATION, IT HAS BEEN
DETERMINED THAT:

Claims | and 13 are determioed to be patentable as
amended.

Claims 2-12 und 14-22. dependent on an amended claim, .

are determined (o be patentable.

New claims 2349 are added and determined to be patent-
able.

L. A system comprising:
3 setof switches coupled to a circuit switched network for
receiving a set of incoming call signals, wherein [the})
each incoming call signal includes an inbound address
uniquely associated with a user account and at least
one destination address on a packet switched nerwork,
a0d wherein a switch in the set of switches redirects an
incoming call signal, including the inbound address,
{rom a first communications server to a second commu-
nications server if a first condition occurs: and,
set of communications servers coupled 1o the set of
switches for receiving the set of incoming call signals,
each communications server being coupled to a packet
switched petwork and containing a message processing
resource configured to process a received audio mes-
sage contained within a particular one of the incoming
cull signals into a digital representation, wherein each
tommunications server further comprises a trunk line
interface to extract [the] a parficulor inbound address
Jfrom the particular one of the incoming call signals and
wherein the second communications server stores the
particular inbound addressf,a set of final destipation
addresses) and the at least one destination uddress and
account status information uniquely associated with the
particular inbound address and the user account, and
the message processing resource is further conligured
1o determine, based on the particular inbound address,
[a] the user account and [a) the at least one destination
address on [a} the packet switched network and 0 send
the digital representation 10 the af least one destination
address,
wherein (he parricular inbound address is assigned to the
particular user account and the [outbound address] ar
least pne destination uaddress comprises at least one
emal address.
13. A method comprising;
receiving a first incoming call signal destined for a first
communications server for processing of an audio mes-
sage into a digital representiation;
determining if a first condition bas occurred;
redirecting the first incoming call signal from the first
communications server 10 a second communications
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server based on the determining of the first coodition,
whervin the first incoming call signal includes [an] a
particular inbound address uniguely associated with a
user sccount und at least one destination address on a
packet switched network, and wherein the particular
inbound address remains unchanged during the redi-
recting,

extracting the parricular inbound address;

determining, based on the parricular inbound address, a
user account status and [a] the ar least one destination
address on [a] the packet switched network: and.

sending the digital representation 1o the af least one desti-
nation address, wherein the particular inbound address
is uniquely assigned to the user account and the a Jeass
one destination address comprises at least one email
address.

23. A method comprising:

receiving a first incoming call signal destined for a Sfirst
communications server for processing of an audio mes-
sage into a digital representation;

using a system management unit o communicate with the
[irst communications server 1o determine if a first con-
dition has occurred:

using the system management unit to re-allocate
resaurces by redirecting the first incoming call signal
from the first communications server to a second com-
munications server based on the determining of the first
condition, wherein the first incoming call signal
includes a particular inbound address uniquely associ-
ated with a user account and at least one destination
address on a pucket switched network, and wherein the
particular inbound address remains unchanged during
the redirecting;

extracting the particular inbound address:

determining, based on the particular inbound address, a
user account status and the at least one destination
address on the packet switched network: and,

sending the digital representation to the at least one des-
tination address, wherein the particular inbound
address is uniquely assigned to the user account, the at
least one destination address comprises at least one
email address and the system management unit ensures
that the digital representation is routed o the at least
one email address.

24. The method of claim 23, where the audio message isa

Jacsimile message ond the digital representation of the audio
message is a graphics file.

25. The method of claim 23, further including:

Jdetermining if the audio message coniains a facsimile
message or a voice message; and

digitizing the nudio message if the audio message con-
fains the voice message and receiving the jfacsimile
message if the audio message contains the fucsimile
message.

26. 4 method comprising:

receiving a first incoming call signal destined Jor a first
communications server for processing of an audio mes-
sage into a digital representation;

determining if a first condition has occurred;

redirecting the first incoming call signal from the first
communications server fo a second communications
server based on the determining of the first condition,
wherein the first incoming call signol includes a par-
ticular inbound address uniquely associuted with g
user uccount and at least one Jdestination address on a
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packet switched network, and wherein the particular
inbound address remains unchanged during the redi-
recting;

re-ussigming all users being handled by the first communi-
cations server to the second communications server if’
ihe first condition includes a malfunction of the first
communications server;

off-loading only incoming calls for which the first cummu-
nications server does nnt have available resources to

process if the first condition includes an overloading of |,

the first communications server;

extracting the particular inbound address;

determining, based on the particular inbound address, a
user account status and the at least one destination
uddress on the packet switched network; and

sending the digital representation to the at least one des-
tination address, wherein the particular inbound
address is uniquely assigned to the user accoumt and
the at least one destination address comprises at least
one email address.

27. The method of claim 26, where the audio message is a

Jacsimile message and the digital representation of the audio
message is a gruphics file.

18. The method of claim 26, further including:

determining if the audio messuge contains a facsimile
message or a voice message; and

digitizing the audio message if the audio message con-
tains the voice message and receiving the facsimile
message if the audio message comtains the facsimile
message.

29. A method comprising:

receiving a first incoming call signal destined for a first
cummunications server for processing of an audio mes-
sage into a digital representation;

determining if a first condition has occurred;

using a database server to configure a second communi-
cations server to accept the first incoming call sigmal
hased on the determining of the first condition;

redirecting the first incoming call signal from the first
communications server 1o the second communications
server based on the determining of the first condition,
wherein the first incoming call signal includes a par-
ticular inbound address unigquely associated with a
user account and at least one destination address on a
packet switched network, and wherein the particular
inbound address remains unchanged during the redi-
recting;

exfracting the particular inbound address;

Jetermining, based on the particular inbound address, a
user account status and the at least one destination
address on the packet switched network; and,

sending the digital representution 10 the ut least one des-
tination address, wherein the particular inbound
address is uniquely assigned to rhe user accours, the at
least one destination address comprises at least one
email address, the database server stores a duplicate
copv of the particular inbound address, the email
address and the account status for a plurality of users,
and the first and second communicotions servers store
a subset of information stored on the database server.

30. The method of claim 29, where the audio message is a

Jacsimile message and the digital representation of the audio
message is a graphics file.

31. The method of claim 29, further including:

determining if the audio message contains a jacsimile
message or a veice message; and

4

digitizing the audio message if the audio message con-
tains the voice message and receiving the facsimile
message if the uudio message contains the facsimile
message.
5 32 4 system comprising:

a §ystem management unit lo communicate with a firsi
communications server to determine if a first condition
has occurred:;

a set of switches coupled 1o a circuit switched network for
receiving a set of incoming call signals, wherein a par-
ticular one of the incoming call signals includes a par-
ticular inbound address uniquely associated with a
user account and ar least one destination address on a
packet switched network, and wherein the system man-
ugement unit re-allocotes resources by causing a switch
in the set of switches to redirect the particular one of
the incoming call signals, including the particular
inbound address. from the first communications server
10 a second communications server if the first condition
occurs; and,

a set of communications servers coupled to the set of
switches for receiving the set of incoming call signals,
each communications server being coupled to a packet
switched nerwork and containing a message processing
resource configured 1o process a received audio mes-
suge contained within the particular incoming call sig-
nal into a digital representation, wherein each commu-
nications server further comprises a trunk line
interface 1o extract the particular inbound address from
the particular one of the incoming call signals and
wherein the second communications server stores the
particular inbound address and the at least one desti-
nation address and account status information uniquely
associated with the particular inbound address, and the
messuge processing resource is further configured to
determine, based on the particular inbound address,
the user account and the at least one destination
address on the packet switched network and 1o send the
digital represemtation 1o the af least one destination
address,

wherein the particular inbound oddress is uniquely
assigned 1o the user account, the at least one destina-
tion address comprises at least one email address and
the system management unit ensures that the digital
representation is routed to the at least one email
address.

33. The system of claim 32, where the audio message is a

Jacsimile message and the digital representation of the audio
message is a graphics file.

34. The system of claim 32, where the message processing

resource further comprises a processor to:

Jetermine if the audio message contains a facsimile mes-
sage or a voice message; and,

digitize the audio message if the audio message contains
the waice message and receive the facsimile message if’
the audio message contains the facsimile message.

35. A system comprising:

a set of switches coupled 1o a circuit switched network for
receiving a set of incoming call signals, wherein a par-
ticular one of the incoming call signals includes a par-
ticular inbound address uniquelv associated with a
user account and at least one destination address on a
packet switched network, and wherein a switch in the
set of switches redirects ihe particular one of the
incoming call signals, including the particular inbound
address. from a first communications server 10 a second
communications server if a first condition occurs;

15

8

50

55

M)y

A5

EXHBIT_D  PAGE 1063

Page 112 of 114 Page ID



Case 2:09-cv-04150-DD

JW Document 158 Filed 05/06/
#:1970

US 6,208,638 C1

5

& system management unil to re-assigm all users being
handled by the first communications server to the sec-
ond communications server if the first condition
includes a malfunction of the first communications
server, and to of-load only incoming calls for which the
first communications server Jdoes not have available
resources io process if the first condition includes on
overioading of the first communications server: and,

set of communications servers coupled to the set of
switches for receiving the set of incoming call signals,
vach communications server being coupled to a packet
switched network and containing a message processing
resource configured to process a received audio mes-
sage contained within the particular one of the incom-
ing call signals into a digital representation, wherein
each communications server further comprises a trunk
line interface to extract the particular inbound address
from the particular one of the incoming call signals and
wherein the second communications server stores the
particular inbound address and the at least one desti-
nation address and account stanes information uniquely
associated with the particular inbound address, and the
message processing resource is further configured to
determine, based on the particular inbound address,
the user account and the at least one destination
address on the packet switched nerwork and 10 send the
digital represemtation to the at least one destination
address,

wherein the particular inbound addresy is uniquely

assigned to the user account und the at least one desti-
nation address comprises at least one email address.

36. The system of claim 15, where the audio message is a
facsimile message ond the digital representation of the audio
message is a graphics ple.

7. The system of claim 35. where the message processing
resource further comprises a processor fo:

determine if the audio message contains a facsimile mes-

sage or a voice message; and,

digitize the audio message if the audio message contains

the voice message and receive the facsimile message if
the audio message comtains the facsimile message.

38. 4 system comprising:

a set of switches coupled 1o a circuit switched network for
receiving a set of incoming call signals. wherein a par-
ticular one of the incoming call signals includes a par-
ticular inbound address uniquely ussociated with a
user account and at least one destination address on a
packet switched network, and wherein a switch in the

&

6

set of switches redirects the particular one of the
incoming call signals, including the particular inbound
uddress, from a first communications server o a second
communications server if a first condition occurs;

a database server io configure the second communica-
tions server to accept the particular one of the incom-
ing cail signals based vn a determining of the first con-
dition; and.

a set of communications servers coupled to the set of
switches for receiving the set of incoming call si grals,
each communications server being coupled to a packet
switched network and containing a message processing
resource configured to process a received audio mes-
suge contained within the particular one of the incom-
ing call signals into a digilal representation, wherein
each communications server further comprises a (runk
line interface to extract the particular inbound address
Jrom the particular one of the incoming cail signals and
wherein the second communications server stores the
particular inbound address and the at least one desti-
nation addresses and account status information
uniquely associated with the particular inbound
address, and the message processing resource is further
configured to determine, based on the particular
inbound address, the user account and the at least one
destination address on the packet switched network and
to send the digital representation to the at least one
destination address,

wherein the particular inbound address is uniquely
assigned 1o the user account, the at least one destina-
tion address comprises at least one email address, the
database server stores a duplicate copy of the particu-
lar inbound address, the email address and the account
status for a plurality of users, and the first and second
communications servers store a subset of information
stored on the database server.

39. The system of claim 38, where the audio message is a

Jacsimile message and the digital representation of the audio

s Message is a graphics file. .

40. The system of claim 38, further including:

determining if the audio message contains a JSacsimile
message or a voice message; and,

digitizing the audio message if the audio messoge con-
tains the voice message and receiving the facsimile

messoge if the audio message comtains the facsimile
message.
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