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(57) L’ imvention est une boite vocale dotée d’un
contenant a messages pouvant stocker une pluralité de
messages et dun indicateur servant a choisir 1'un des
messages stockeés dans ce contenant. Cet indicateur est
initialis€ a un premier message stocke dans le contenant.
Un premier utilisateur se connecte a la boite vocale. Au
méme moment ou a4 un moment ultérieur, un second
utilisateur se connecte a la boite vocale. En réponse a une
instruction recue du premier utilisateur, le premier
message est communique a ce dernier. Le pointeur passe
ensuite a un second message du contenant. En réponse a
une mstruction recue du second utilisateur, le second
message est communique a ce dernier en méme temps
que le premier message est communiqueé au premier
utilisateur.
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(57) A voice mail system a voice mail mailbox having a
message container storing a plurality of messages and a
pointer indicating a message 1n the message container.
The pointer 1s mitially set to point to a first message 1n
the message container. A first user and accesses the voice
mail mailbox. At the same time, or any time thereafter, a
second user also accesses the voice mail mailbox.
Responsive to a command from the first user, the first
message 1s played to the first user. The pointer 1s then
updated to point to a second message 1n the message
container. Responsive to a command from the second
user, the second message 1s played to the second user,
simultaneously with the first message being played to the
first user.
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VOICE MAIL SYSTEM WITH MULTI-RETRIEVAL MAILBOXES
ABSTRACT

A voice mail system a voice mail mailbox having a message container
storing a plurality of messages and a pointer indicating a message in the
message container. The pointer 1s 1nitially set to point to a first message in the
message container. A first user and accesses the voice mail mailbox. At the
same tirne, or any time thereafter, a second user also accesses the voice mail
mailbox. Responsive to a command from the first user, the first message is
played to the first user. The pointer 1s then updated to point to a second
message in the message container. Responsive to a command from the second

user, the second message is played to the second user, simultaneously with the

first message being played to the first user.
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VOICE MAIL SYSTEM WITH MULTI-RETRIEVAL MAILBOXES

Field of the Invention

The present invention relates to a voice mail system in which multiple

messages can be retrieved from a single mailbox at the same time.

Background of the Invention

Voice mail systems allow multiple callers to leave messages in a called
party’s mailbox when the called party cannot answer a telephone call. Called
parties are frequently unable to retrieve and delete messages from the mailbox
as quickly as they are deposited, thus requiring voice mailboxes to have the
ability to retain multiple messages. For example, calls to an ordering desk are
rerouted to a voice mail system during peak calling periods, when all order
takers are busy. Since called parties attach financial value to incoming calls,
called parties frequently ask for voice mailboxes with enough message
capacity to capture all incoming calls during a peak calling period, intending
to retrieve the messages when incoming calling volume subsides. Retrieved
messages are then deleted, making room for new messages. A typical large
mailbox can store 60 minutes of messages, although larger mailboxes are

becoming available.
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A problem arises with current voice mail systems. Current systems use
a mailbox “locking” system that allows each mailbox to be accessed by only a
single individual at a time. Mailbox locking is necessary in conventional
voice mail systems because conventional mailboxes can only play one
message at a time. For example, a prior art voice mail system 100 is shown in
Fig. 1. Callers 108a-z call in to voice mail system 100 through telephone
network (04 and leave messages in one or more mailboxes 102a-z. Multiple
callers may simultaneously leave messages in a single mailbox, such as 102a.
However, prior art systems allow only one user at a time to retrieve a message
from mailbox 102a because each mailbox can only play one message at a
time.

A called party accesses a mailbox by dialing into the voice mail
system, either directly, in the case of an in-house system, or through the
telephone network, in the case of centralized network systems. The user then
supplies a mailbox number and password. @ The user then gets exclusive
access to the mailbox - the mailbox cannot be accessed by anyone else while
the user 1s accessing the mailbox. In addition to only allowing one user
access, only one message can be played to that one user at a time. Thus,
messages must be retrieved sequentially in time, overlapping or concurrent

retrieval 1s not possible. As a result, company that uses a voice mail system to

capture calls during peak calling periods can employ only one employee to
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retrieve messages during slow periods, even if multiple employees are
available to retrieve messages. This has a negative impact on productivity.
Furthermore, the user retrieving the messages must listen to all of the
messages sequentially, so it takes the user one hour to listen to 60 one minute
messages, even if the messages were deposited over a very short time interval.
Although some systems allow high priority messages to be presented to the
called party first, this merely changes the order of the sequence, not its length.
The length of time to retrieve and delete messages keeps a user busy for a
long period of time, and creates the chance that the mailbox will still have

messages In it when a new peak calling period begins.  The situation is

~exacerbated by improvements in storage technology which will make it

possible to create mailboxes with many hours of message storage. A need
arises for a voice mail system in which multiple messages can be retrieved

from a single mailbox at the same time.

Summary of the Invention

The present invention i1s a voice mail system in which multiple
messages can be retrieved from a single mailbox at the same time. This
improves staff productivity, and will allow voice mail systems to take
advantage of improvements in technology that increase message storage

capacity.
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The voice matl system of the present invention comprises a voice mail
mailbox including a plurality of messages and a pointer indicating a message
in the mailbox. The pointer is set to point to a first message in the voice mail
mailbox. The first message 1s played to a first user, responsive to a command
from the first user. The pointer i1s updated to point to a second message in the
voice mail mailbox. At least a portion of the second message is played to the
second user, while the first message i1s being played to the first user,

responsive to a command from the second user.

Brief Description of the Drawings

The details of the present invention, both as to its structure and
operation, can best be understood by referring to the accompanying drawings, in
which like reference numbers and designations refer to like elements.

Fig. 1 1s a block diagram of a prior art voice mail system 100.

Fig. 2 1s an exemplary block diagram of a voice mail system 200
having multi-retrieval mailboxes, in accordance with the present invention.

Fig. 3a 1s a more detailed block diagram of voice mail system 200,
shown 1n Fig. 2.

Fig. 3b 1s a more detailed block diagram of controller 304, which is

shown 1n Fig. 3a.
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Fig. 4 1s a flow diagram of a multi-user message retrieval process 400,
implemented 1n voice mail system 200.

Fig. 5a 1s a block diagram of a new message container 314, shown in
F1g. 3, betore first new message pointer 312 has been updated, while playing a
message to a first user.

Fig. 5b 1s a block diagram of a new message container 314, shown in
Fig. 3, after first new message pointer 312 has been updated, while playing a
message to a first user.

F1g. 5c 1s a block diagram of a new message container 314, shown in
Fig. 3, betore first new message pointer 312 has been updated, while playing a
first message to a first user and a second message to a second user.

Fig. 5d 1s a block diagram of a new message container 314, shown in
Fig. 3, after first new message pointer 312 has been updated, while playing a
first message to a first user and a second message to a second user.

Fig. 5e 1s a block diagram of a new message container 314, shown in
Fig. 3, after a first message to a first user has completed playing and while a
second message to a second user 1is still playing.

Fig. 5t i1s a block diagram of a new message container 314, shown in
Fig. 3, after first new message pointer 312 has been updated, while playing a

second message to a second user and a third message to a first user.
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Detailed Description of the Invention

A voice mail system 200, in accordance with the present invention, is
shown 1n Fig. 2. Multiple callers 108a-z call in to voice mail system 200
through telephone network 104 and leave messages in one or more mailboxes
102a-z. Multiple callers may simultaneously leave messages in a mailbox,
such as 202a. However, in contrast to the prior art, the mailboxes of the
present invention are multi-retrieval mailboxes. Multiple users, such as 106a-
X, may retrieve multiple messages from the same multi-retrieval mailbox at
the same time. Voice mail system 200 includes a plurality of multi-retrieval
mailboxes, so that multiple groups of multiple users may concurrently access
more than one mailbox.

Voice mail system 200, of Fig. 2, is shown in more detail in Fig. 3.
Voice mail system 200 includes a telephone network interface 302, a
controller 304, a user interface 306 and a message storage device 308.
Telephone network interface 302 is coupled to the telephone network and
handles incoming calls from callers. Interface 302 is also coupled to
controller 304 and message storage device 308. As controlled by controller
304, interface 302 answers incoming calls, plays prompts to callers, accepts
commands from callers, processes incoming voice messages to a form suitable

for storage and transmits the processed messages to message storage device

308, in which the messages are stored. User interface 306 is coupled to users
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of the voice mail system, to controller 304 and to message storage device 308.
User interface 306, under the control of controller 304, accepts retrieval calls
from users, plays prompts to users, accepts commands from users, receives
voice messages retrieved from message storage device 308 and plays the
retrieved messages to users. As is well-known, telephone network interface
302 and user interface 306 may be combined into a single device, especially in
those systems where users access the voice mail system through the telephone
network.

Message storage device 308 includes a plurality of multi-retrieval
mailboxes 202a-z. Each mailbox includes a new message container 314,
which may hold one or more messages 316a-z. New message container 314
stores message which have not yet been played by any user. Generally,
messages are placed in and retrieved from new message container 314 in the
order they are received, thus new message container 314 constitutes a first-in,
first-out queue. Message order in the queue may be affected by the use of
priority-messaging. As is well known, priority-messaging systems may place
later-received higher-priority messages in the container ahead of lower-
priority messages which‘were received earlier. When priority-messaging is in
use, messages are grouped in the container first in order of priority, then,

within each priority grouping, in the order received.
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Multi-retrieval mailbox 202a includes first new message pointer
(FNMP) 312. FNMP 312 1s used exclusively to retrieve messages and always
points to the next message which is to be retrieved. Prior art voice mail
systems do not have a pointer like the FNMP, they simply play whichever
message 1s at the head of the queue to the single allowed user. FNMP 312
allows multiple users to access multiple messages in the same mailbox at the
same time. When a first user accesses a mailbox and commands a message be
played, the message which is played is the message to which FNMP 312 is
pointing. Once the message begins to play, FNMP 312 is modified to point to
the next message in the new message container. A second user may access
the mailbox while the first message is playing and command a second
message be played. The second message is the message to which FNMP 312
IS pointing. At least a portion of the second message is played while the first
message 1S still playing. Once the second message begins to play, FNMP 312
1S modified to point to the next message in the new message container. A
third user, etc., may access the mailbox to play the next message.
Alternatively, a user already accessing the mailbox, such as the first user,
whose message has finished playing, may play the next message. This
scheme 1s capable of accommodating any number of concurrent users and any

number of messages being played concurrently. Of course, the number of
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concurrent users may be limited by other factors, such as hardware limitations
on the number of messages which can be played concurrently, etc.

Multi-retrieval mailbox 202a also includes a saved message container
318 and a first saved message pointer (FSMP) 317. Saved message container
318 1s similar to new message container 314, but stores saved messages 3 19a-
z, which were in new message container 314. but have been played by a user
and saved. A user playing a message from new message container 314 has the
option of deleting or saving the message after it has been played. If the user
chooses to save the message, it is stored in saved message container 318.
FSMP 317 allows multiple messages to be concurrently played from saved
message container 318 similarly to the way in which messages are played
from new message container 314.

Controller 304 of Fig. 3a 1s shown in more detail in Fig. 3b. Processor
350 executes program instructions which implement the functions of the
present 1nvention. Telephone network interface adapter 352 connects to
telephone network interface 302 of Fig. 3a and communicates the signals
necessary for controller 304 to control interface 302. Likewise, user interface
adapter 354 connects to user interface 306 of Fig. 3a and communicates the
signals necessary for controller 304 to control interface 306. Memory 356 is

accessible by processor 350 and stores program instructions and data
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necessary for the operation of processor 350. These devices are all coupled by
bus 353.

Memory 356 may be one or more of a number of well-known devices,
such as random access memory, read-only memory, erasable read-only
memory, hard disk drives, floppy disk drives, tape drives, optical drives, etc.
Memory 356 includes program partition 360. Access routine 361 implements
the process which allows callers and users to access the voice mail system.
Message storage routine 362 implements the process which allows messages
to be stored in the voice mail system. Message retrieval routine implements
the retrieval process, shown in Fig 4, which allows multiple users to
concurrently access a mailbox. Data partition 358 includes messaging data
359, which 1s used by processor 350 in carrying out the program routines. For
exampie, messaging data includes identifiers of mailboxes, such as mailbox
number, passwords for mailboxes, etc.

Figures 3a and 3b show memory 356 as distinct from message storage
device 308. Message storage device 308 may be any analog or digital
storage device capable of storing voice messages in distinct locations. In a
preterred embodiment, a hard disk drive is used to store voice messages in
digitized form. Each digitized voice message may be stored as a separate file,
providing distinct and easily accessible locations for each message. The data

necessary to manage the message containers and the first new message
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pointers are also stored on the hard disk drive or random access memory.
Likewise, 1n this embodiment, much of the contents of memory 356 is stored
in one or more files on the same hard disk drive, with the remainder of the
contents of memory 356 stored in random access memory for immediate
access by processor 350. The precise organization of the files and data
structures are implementation details which are within the skill of one skilled
in the art.

Other embodiments are also possible. For example, the messages may
be stored several separate tape drives. In this embodiment, the data necessary
to manage the message containers and the first new message pointers are also
stored on the hard disk drive or random access memory. The data stored
would, of course, refer to locations on the tape drive. Other equivalent
embodiments may also be envisioned based on tradeoffs between the
throughput and the cost of the messaging system.

Fig. 4 shows the retrieval process in more detail. Fig 4 is best
understood when viewed in conjunction with Figs. 5a-f. Although Fig. 4 and
Figs. 5a-t show the retrieval of message from new message container 314 of
Fig. 3, the process of retrieving messages from saved message container 318
1s similar. In step 402, a user accesses the voice mail system. Typically, the
user does this by dialing an access code or by pressing a special function

button on a telephone set The voice mail system answers the access call and a
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connection to the user is established. In step 404, the voice mail system
receives number of the mailbox to be accessed and a password used to ensure
that only authorized users access the mailbox. The mailbox number may be
sent to the voice mail system in a variety of ways. In some system, each
access code corresponds to a particular mailbox number, thus the mailbox

number 1S inherent in the access code used. In other systems, the mailbox

number rmay be sent to the voice mail system when a special function button
on a telephone set 1s pressed. In such systems, the mailbox number sent is
based on the particular set on which the button is pressed, or on the line to
which the telephone set 1s connected. In still other systems, the voice mail
system prompts the user to enter a mailbox number. In general, most systems
prompt the user to enter a password after the mailbox has been selected.

In step 406, the voice mail system prompts the user to play the next
message. Typically, this prompt 1s a voice recording, but other indicators,
such as tones or lights, may be used instead. In step 408, the user enters a
command to the voice mail system to play a new message. Typically, such
commands are entered by the user pressing one or more touch-tone keys or
special-function buttons on the telephone set. However, some systems may
use voice recognition to respond to voice commands issued by the user. In

step 410, the voice mail system accesses the mailbox indicated by the

information received in step 404. The FNMP for that mailbox is accessed and
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the message indicated by the FNMP is selected. The voice mail system then
starts playing the message. When the message has completed playing, the user
1S prompted to delete the message.

Reterring briefly to Fig. 5a, new message container 314 and FNMP
312 are shown immediately after performance of step 410 of Fig. 4. A first
user, Userl, has accessed the system and commanded that a message be
played. The message played is the one pointed to by FNMP 312, which is
message 316a. The message has begun being played to Userl, as indicated by
the arrow to Userl.

After step 410, the retrieval process continues on two paths. The
process continues with step 418, in which the voice mail system finishes
playing the message to the user. The user is then prompted to dispose of the
message. Typically, the disposal comprises simply deleting the message.
However, other well-known voice mail functions may be performed, such as
saving or forwarding the message. In any case, the message is deleted from
container 314, although it may be stored elsewhere in the voice mail system.
This path of the process is now completed and the user has become available
to play another message. The user’s availability is indicated by the dashed
line which goes to step 416, which is a step which depends upon user

availability.
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The other path from step 410 leads to step 412. As soon as a message
is selected and before it has completed playing, it is determined, in step 412,
whether any messages remain in the container. If not, the mailbox is empty
and the process ends. If so, the process continues with step 414, in which the
FNMP is updated to point to the next message in the container.

Referring briefly to Fig. 5b, new message container 314 and FNMP
312 are shown immediately after performance of step 414 of Fig. 4. FNMP
312 has been updated to point to the next message in the container, which is
message 316b. Message 316a continues to be played to Userl.

In step 418, 1t 1s determined whether a user is available to listen to a
message. This 1s the case where a user has just accessed the system or where
a user has just finished listening to and deleting a message. If no users are
available, the system waits for one to become available. When a user is
available, the process continues with step 406, in which the voice mail system
prompts the available user to play the next message.

Process 400 can accommodate a plurality of concurrent users of the
same mailbox. Each user accesses the system, enters the same mailbox
number and enters the loop of steps 406 to 418. As soon as any user becomes
avallable, that user is prompted to play the next message, which is always the

message indicated by the FNMP.
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Referring briefly to Fig. 5c, new message container 314 and FNMP
312 are shown immediately after performance of step 410 of Fig. 4 for a
second user, User2. User2 has accessed the voice mail system and
commanded that a message be played. The message played is that pointed to

by FNMP 312, which is message 316b. Two message are being played at the

same time, message 316a to Userl and message 316b to User2.

Turning to Fig. 5d, new message container 314 and FNMP 312 are
shown immediately after performance of step 414 of Fig. 4 when two message
are being played. FNMP 312 has been updated to point to the next message in
the container, which is message 316c. Message 316a continues to be played
to Userl and message 316b continues to be played to User2

Turning now to Fig. 5e, new message container 314 and FNMP 312 are
shown after step 418 of Fig. 4. Message 316a has completed being played to
Userl. Userl has commanded that message 316a be deleted, so message 316a
1s no longer present in new message container 314. Message 316b is now the
first message in container 314, but message 316b continues to be played to
User2. In a typical container implementation, the messages in the container
are not actually moved, but rather pointers which are internal to the container
are adjusted. The management of such containers is well-known to those of

skill 1n the art and is unrelated to the operation of FNMP 312, which always
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indicates the next message which is to be played, regardless of the location of
that message in the container.

Because Userl has completed listening to message 104a, Userl is now
available to listen to another message. As seen in Fig. 4, the retrieval process
recognizes the availability of Userl in step 416 and continues with step 406.
In step 406 of Fig. 4, Userl 1s prompted to play the next message. In step
408, Userl commands the next message be played and in step 410, the voice
mail system begins playing the next message. The message played the
message indicated by FNMP 312, which is message 316c, as shown in Fig Se.

[n step 412, 1t 1s determined that message remain in the container, so, in step

414, the FNMP 1s updated. Turning to Fig. 5f and referring to Fig. 4, new

message container 314 and FNMP 312 are shown immediately after

performance of step 414 of Fig. 4. FNMP 312 has been updated to point to

the next message, which i1s message 316d. Message 316b continues to play to
User2 and message 316c continues to play to Userl.

Although a specific embodiment of the present invention has been
described, 1t will be understood by those of skill in the art that there are other
embodiments which are equivalent to the described embodiment. Accordingly,
it 1s to be understood that the invention is not to be limited by the specific

1llustrated embodiment, but only by the scope of the appended claims.
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CLAIMS
What 1s claimed 1s:
1. A method of voice mail messaging in a voice mail system comprising a

voice mall mailbox including a plurality of messages and a pointer indicating
a message in the mailbox, the method comprising the steps of:

setting the pointer to point to a first message in the voice mail mailbox;

playing the first message to a first user, responsive to a command from
the first user;

updating the pointer to point to a second message in the voice mail
mailbox; and

playing at least a portion of the second message to the second user,
while the first message 1s being played to the first user, responsive to a

command from the second user.

2. The method of claim 1, wherein the messages in the mailbox are new

MCS54dZCS.

3. The method of claim 1, wherein the messages 1n the mailbox are saved

mcssages.

4. A voice mail messaging system comprising:
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a message storage device including a voice mail mailbox storing a
plurality of messages and a pointer indicating a message in the voice
mail mailbox;

a user intertace, coupled to the message storage device, playing voice

mail messages from the message storage device and prompts to users

and receiving inputs from users;
a memory, storing program instructions and data; and
a controller, coupled to the user interface, the message storage device
and the memory, executing program instructions from the memory to
perform the steps of:

setting the pointer to point to a first message in the voice mail
mailbox;

playing the first message to a first user, responsive to a
command from the first user;

updating the pointer to point to a second message in the voice
mail mailbox; and

playing at least a portion of the second message to the second
user, while the first message is being played to the first user, responsive

to a command from the second user.
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. The system of claim 1, wherein the messages in the mailbox are new
messages.
6. The system of claim 1, wherein the messages in the mailbox are saved
messages.
7. The system of claim 1, wherein the message storage device is a disk
drive.
8. A voice mail messaging system comprising:

a voice mail mailbox including a plurality of voice mail messages and a
pointer indicating a first message;

a first message playback device, playing the first message to the first
user, responsive to a command from the first user;

a poimnter update device, updating the pointer to point to a second
message In the voice mail mailbox; and

a second message playback device, playing at least a portion of the
second message to the second user, while the first message is being

played to the first user, responsive to a command from the second user.
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1 9. The system of claim 8, wherein the messages in the mailbox are new .

2  messages.

I 10. The system of claim 8, wherein the messages in the mailbox are saved

2  messages.
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