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I nvention 5 This invention relates in general to wreless

comuni cati on systens, and nore specifically to a nmethod for

nodi fyi ng an i.nfornmati on servi ce nessage previously received by a

sel ective cal | INRERT/DELETE MDDIFICATION OF INFORMATION SERVICE MESSAGE Background of
the I nvention A conventional selective call device, e.g., a
selective call receiver, or a transmtter and a selective call
receiver, i s capable of receivi sgges . from nore t han one source.
Sources are distinguished from é%éﬁ?ﬁieﬁ@‘(ﬂ?%i cally by an address 15

assobi ated with each nessage. Wien the address correlates, or matches, a

pr e- iSRRG rélgtgg f5genb il th%ré%?%gﬁﬁﬁ{ﬁi&a&# sARHCnd fBfe Sl ective
cal|l device_receives an ~_stores e nessage froma particul ar source,
such as,spedficdlyderpinecthedfor megdifyiag jap information sevice drespass \preyagusly

Sel ect i gcsaldlbysiielecfi®e @MIHePRB. are capable of sending nultiple types of
messages 20 I'ncluding informati on service nmessages, such as, news, stock

mar ket data, weather - forecasts, sport scores, and airline flight

i nf@omat i on periodically to Bask@eaind &fthgInvention Sel ective call device.
Sel ective call systens that wirelessly transmt an information

service nmessage as a sub-nessage, or topic, enbedded within a conventional
t ransport - | &y eonvepnonahiaetive nalpdoices e k., aselestidelcall mepaiver, Hoaever, there i s

usual 1y @andmiitter BRES Fél@ctﬁ’? dhif YecBVEY isYUdpable b ROSIVEhE ftUsdpd REABdLN Servi ce
messages. In general, only )

than one source. Sources are distingunished from each other typically by an address

15  associated with each message. When the address correlates, or matches, a pre-
determined address in the selective call device, the selective call device receives and
stores the message from a particular source, such as, for example, an information
service provider. '

Selective call service systems are capable of sending multiple types of messages

20 inchiding information service messages, such as, news, stock market data, weather
forecasts, sport scores, and airline flight information periodically to a subscribing |
selective call device. Selective call systems that wirelessly transmit an information
service message as a sdb-message, or topic, embedded within a conventional
transport-layer communication protocol are well known. However, there is usually a

25  need to modify previously transmitted information service messages. In general, only
a portion of a previously received information service message stored in a selective
call device needs to be altered as a result of changed events. For example, an
information service may be airline flight information listing current arrivals and
departures at a particular airport. When an arrival time of one flight changes, only the

30  arrival time for only that one flight need be updated. It is well known to revise an
information service message by transmitting, within an embedded protocol update
command, only the portion of the information service message that changed, such as
the new arrival time of the flight, It is also well known for a selective call device, in
response to such an update command, to replace a pre-existing portion of the

35  information service message with a new portion on a substantially one-for-one basis.
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Many information service messages are presented on several lines of 2 dlsplay )

of a selective call device such that each line is pre-sorted in a meaningful scquence
according to one of the words or numbers on each line. For example, if a user of a
20 selective call device subscribes to a listing current arrivals and departures ata . ©
particular airport, each line of the information service message is typically dlspl'a'yed
in chronological order by arrival or departure time. Therefore, when an arrival time
of a flight is changed, merely changing the arrival time may result in the listing no
longer being in chronological order. To maintain the desired chronological order, an
25  entire line of new data having the airline name, the flight number, the gate number,
the new arrival time, and all other related information must be inserted within the
message at the proper location. It may be necessary to insert the entire new line into a
position within the message where a line had previously not existed. However,
known update commands of embedded protocols lack the capability of inserting
30  update data into a message other than by replacing pre-existing data with update data
of comparable size.
Thus, what is needed is a method of inserting update data into any location of an
information service message, while retaining all portions of the pre-existing message.
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2 preferred embodiment of the present invention.
FIG. 8 is an example of an information service message as presented on a .
15  display of a selective call device after transmission of an original message command,
after transmission of a delete command, and after transmission of an insert command. .*
FIG. 9 is a flow diagram showing creation of the delete command used to
modify an information service message shown in FIG. 8.
FIG. 10 is a flow diagram showing creation of the insert command used to
20 modify an information service message shown in FIG. 8.
FIG. 11 is an example of another information service message as presented on a
display of a selective call device after transmission of an original message command,
after transmission of a delete command, and after transmission of an insert command. -
FIG. 12 is a flow diagram showing creation of the delete cormand used to
25 modify an information service message shown in FIG. 11.
FIG. 13 is a flow diagram showing creation of the insert command used to
modify an information service message shown in FIG. 11.
FIG. 14 is an example of a graphical information service message as presented
on a display of a selective call device after transmission of an original message
30 command, after transmission of a delete command, and after transmission of an insert
command.
FIG. 135 is a flow diagram showing creation of the delete commands used to
modify a graphical information service message shown in FIG. 14.
FIG. 16 is a flow diagram showing creation of the insert commands used to
35 modify a graphical information service message shown in FIG. 14,
FIG. 17 illustrates concatenation of the delete commands of FIG. 15 and the
insert commands of FIG. 16.



Brief Description of the Draw ngs FIG | is an electrical
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present invention. FIGS. 2 - 5 are tining diagrams illustrating
the transm ssion format of the signaling protocol utilized by the
selective call systemof FIG 1 in accordance with the preferred
enbodi ment of the present invention. - FIG 6 is an electrical
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| ot G Fiphodient

preferred enbodi nent of FIG 7 is a flow
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a sel ecigéu@ivedhall sigﬁw ﬁemaﬁ; & mxmﬁmmoefseﬁﬁe@m #dtdncdRiMage conand,
after transm S|or211 a\gete c.omy, gwf:ter tra m.ss n-of an insert
conmmand preferred embo mg}t grgsegthygwo& '58‘? %%MH&S EING SR of the del ete
conmmand systeh 100 are preferdlﬁ}dnﬁplemmtgmwwﬁoftﬁm@ ﬁfr\emﬁpm&mg? sﬂown in FIG

8. I a S ] cr of the insert
comand Used té;el% %ﬁgi ﬁvmaﬁ\% ﬁ%t%ﬁggﬁ?tgre& gsgfge shown in FIG 8.
FI G10 1 Schaumbnrgxillinvis ’bfplcaﬂytmsmscmbwmasdndra messagedy wingzage as present ed
on a mﬁgssarib@yo fitiate d?@érﬁﬁhésY&f(‘ffaaslelché&ﬁn?ésE O;rh@a% gfd on of an

ori gi nal e conman ter transm ssi o te comrand, and
after t r]igﬁsﬂ‘ﬁlBlﬁ trthe selggtiviercall system A0 vir a telephone network-104 is aflow

di agr amgpefition 8f ¢hRAtE KBl Rﬁmbﬂ&) pﬁk&is@kmemd aS Sﬁni‘leﬁlyZE nodi fy an
i nformation se FIG 13 is a flow
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(broadcasted) to at least one of a plurality of selective call devices, typically from the
public switched telephone network. AN
According to the preferred embodiment, a plurality of information services 140-
20 146 are coupled to the telephone network 104 which is coupled to a processor 109
via the message receiver 108. Alternatively, the plurality of information services *

140-146 can be received via radio frequency signals. At frequent intervals, a
provider of an information service sends to the selective call system 100
modifications of previously sent information service messages when there is a need to

25  update information contained in previously sent information service messages.

‘When the processor 109 receives a modification, it encodes the modification as

a message in the form of a selective call signal. Specifically, the processor 109,
coupled to the message receiver 108, determines an appropriate protocol, preferably
the FLEX™ protocol, and an address to encode the information service. If the

30  processor 109 determines that the message is to be sent via another signal format, it
is passed to one of other protocol generators 116. When the processor has
determined that the information service messages are to be transmitted on the FLEX
protocol, the messages are then encoded and stored in a frame queue buffer 110 that
has queues (Frame 0-N queues) for the corresponding frames of the signal.

35  Preferably the number of frames N is one hundred twenty-eight (128). The pre-
determined frame identification (ID) of the selective call device 130 corresponding to
the message is entered and the message is stored in the corresponding frame queue.
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su bsl(br ! baef:{drfgsf.i1 gf g gé]gctl%e rggﬁ ﬁé‘ﬁcee P.% :yn%I tﬂg frgme queue, a frame in which the
message is to be included. The messages are then formatted for transmission. A
transmitter 120 accepts signals from message formatter 114, from other protocol
generators 116 and from bit and frame sync generator 118, and transmits radio
frequency selective call signals to selective call devices via antenna 122 in a manner
15  well known to persons skilled in the art.
FIG. 2 shows a standard protocol format, the FLEX protocol, encoded into one
hundred twenty-eight (128) message packets, or frames, 200. Each of the frames -
200 is preferably 1.875 seconds in duration and has a preferred base data rate of .~ -
6400 bits per second. o
20 Referring to FIG. 3, each frame is comprised of a Bit Sync 302 signal,
preferably thirty-two (32) bits of alternating 1, O patterns, followed by a Frame Sync
#1 304 signal preferably having a pre-determined thirty-two (32) bit word and its
thirty-two (32) bit inverse, and a Frame Info 306 signal, preferably one thirty-two -
(32) bit word having twenty-one (21) variable information bits containing information
25  such as a cycle number and a frame number. The Bit Sync 302 signal provides bit
synchronization to the selective call device 130 while the Frame Sync #1 304 signal
provides frame synchronization and includes a signal indicative of the data rate of the
message information. Following the Frame Info 306 signal is a Frame Sync #2 308
signal. The word following the Frame Sync #2 308 signal is a Block Info 310
30  signal including information such as the number of priority addresses, an end of
block information field, and a vector start field. The words within each of the frames
200 are preferably encoded as 31, 21 Bose-Chaudhuri-Hocquenghem (BCH) code
words having twenty-one (21) information bits and ten (10) parity bits generated
according to the well-known BCH algorithm. An additional even-parity bit extends
35 the word to a 32, 21 code word. The addresses are located in field 312, the vectors
pointing to the messages are located in field 314, and the messages are located in the
remaining fields, such as field 316. Generally, all the address signals within the
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20  addresses for receiving each of the plurality of information services 140-146 to - -
which the selective call device subscribes. It is also well known that each information
service message received by the FLEX address corresponding to any one information -
service, e.g., Airport Information 140, of the plurality of information services 140-
146 is formatted substantially similarly. A subscriber to one of the information
25  services 140-146 receives original messages, and, thereafter, receives updates to the
original messages. Typically, only a relatively small portion of the information within
each original message changes with time; therefore, only the relatively small portion
need be modified with time. For example, a person who subscribes to Airport
Information 140 service usually pre-designates the airport for which the person
30  wishes to receive airline flight information; alternatively, the person automatically
receives information for the major airport within any service area to which the user
travels. Each airport associated with the Airport Information 140 service is pre-
assigned a sub-address, or Topic Number, for arrival flight information and another,
different, Topic Number, for departure flight information. It is foreseeable that third
35  and forth Topic Numbers are pre-assigned for international flights. The sub-address,
or Topic Number, is separate from the FLEX address. Typically, a sub-message
associated with each airport is presented on several lines of a display, each line
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i ndi cat i theres a pewe paion. Ofhes igformafion service messages, such as sport scores and -
weather, having different FLEX addresses, are modified in a similar fashion.
20  Generally, there is a single FLEX address for each group of Topic Numbers sharing a
similarly formatted sub-message. -
Referring to FIG. 4, one of the messages, message 316, is illustrated in more
detail in accordance with the preferred embodiment of the present invention.
Information content from information services 140-146 is encoded within one of the
25 messages, such as message 316, for transmission to a selective call device 130.
There ate various methods of communication and levels of communication passed to a
selective call device 130 from a selective call system 100, and a procedure is needed
to identify which application-layer, or embedded, protocol was used by an
information service 140-146 to encode the information content contained in such
30  transfers. A Status Information Field 402 identifies that an embedded protocol
message 401, preferably a FLEXsuite™ embedded protocol message, as opposed to
a regular selective call message, is being transmitted. The term “embedded protocol”
means an application-layer communication protocol carried by a transport-layer
communication protocol. FLEXsuite comprises several embedded protocols used to
35 transfer applications, i.e., computer programs, and data for use by such applications,
over a selective call system 100 that uses the FLEX protocol. When a transmission
channel has limited capacity, it is advantageous to use a radio frequency-based
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identifier, preferably represented by two hexadecimal digits. Preferably, the
application-layer protocol is FLEXinfo™ and the application-layer protocol identifier
for FLEXinfo is preferably hexadecimal “80”. The absence of the application
20  identifier indicates that the message is a regular selective call message. Alternatively,
a different application identifier indicates that the message is a regular selective ¢all
message. As can be appreciated from FIG. 4, the Status Information Field is the first
portion of the message 316.
Alternatively, a Global Status Information Field (not shown, but substantially
25  similar to the Status Information Field 402) can precede the Status Information Field
402. A Global Status Information Field comprises bytes that form a global identifier
and bytes that indicate the size of the global payload. Examples of Global Status
Information Fields are compression and scrambling, i.e., encryption. The global
identifier is preferably two hexadecimal digits. The global identifier for encryption is
30  preferably “FO”. The encryption for FLEXsuite is preferably carried out using the
technique taught in U. S. Patent No. 5,283,832, entitled Paging Message Encryptz’on,
issued February 1, 1994, to Lockhart, Jr. et al., which is assigned to the assignee of
the present invention, and which is hereby fully incorporated by reference herein.
Multiple global protocols can be concatenated in a single transmission by transmitting
35  successive Global Status Information Fields. Included within the Global Status
Information Field is an indication of the FLEXsuite message size, or length, of the
FLEXsuite payload (in number of bytes). The indication of the message size allows a




15 incorporated by reference herein As is well known, a

sel ect & odiishs device is pre-programed with one or norepcrusss/18074
transport-level comunication protocol addresses for receiving nessages.

For exanple a selective call device 130 is pre-progranmmed with one
FLEX address for recei vi ng personal nessages and with a plurality of
addi tional,  uni FLEX 20 %Fesses for receivin ach of the plurality
of i nf oAl et SB’é"smEQFGg¥48 gansmitted yyithina sipgle Tet88%al | devi ce
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flight iinfomationessvice somguwrofpes@éamognammmq dEvegy Original Message Topi ¢
Nunber s ab@niing iPEaisaned witd a élHél@ Mﬁln‘ V&@ioandxﬂ;Hr SThJHﬁo&%Dﬁd dress,
or Topic Nunber, | s separa romthe addr ess al |
sub- s s Sgg@ice provider 5%@5@?%1%% the, valye Rt g%rl\ﬂﬂf”f F"E?“E‘rlé‘é’@ﬁ?re&%ﬁn several
| i nes of a@uslivalue ¥ theMgjor Veriton Number is arbitrary, but for purposes of more
6 easily understanding the invention, it shall be assumed that a first Original Message .-
Number has a Major Version Number of zero. For subsequent, different Original
Message Commands addressed to a particular selective call device 130, the
20  information service provider computer 101 increments the Major Version Number by
one. Preferably, the Original Message Command does not include any Minor Version
Numbers; however, the absence of Minor Version Numbers is interpreted by the
information service provider computer 101 and by the selective call device 130 as if
each Topic included within the Original Message Command has an associated Minor
25  Version Number of zero. The use of the Major Version Number and the Minor
Version Number is described more fully in U.S. patent application Serial No.
08/886,102, entitled Reliably Updating An Information Service Message, filed June
30, 1997, by Kampe et al., assigned to the assignee of the present invention, and
which is hereby fully incorporated by reference herein.
30 The formatting of an information service message is more fully explained in
U. S. patent application Serial No. 08/807,933, entitled Selective Call Message
Formatting, filed February 28, 1997, by Nelms, et al., assigned to the assignee of the
present invention, and which is hereby fully incorporated by reference herein.
Battery saving by a selective call device 130 that subscribes to an information
35  service, and a description of FLEXinfo commands related thereto, are more fully
described in U. S. patent application Serial No. 08/806,972, entitled Selective Call
Device And Method For Battery Saving During Information Services, filed February
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call device skips to the next command (if there is another command) or can -
immediately shutdown, i.e., battery save. A single FLEX address is generally pre-
selected for each group of Topic Numbers (sub-addresses) sharing a similarly
25  formatted sub-message. The Delete Command 400 is part of an embedded protocol,
or application-layer protocol, transmitted by the selective call system 100 within the
message portion, such as field 316 of FIG. 3, of a standard transport-layer
communication protocol format. The next field in the Delete Command 400 is a Data
_ Offset 408. The Data Offset field contains a number equal to the number of bytes
30 from the beginning of the sub-message to the beginning of the portion that is to be
deleted. The next field in the Delete Command is a Delete Length 409. The Delete
Length 409 contains a number equal to the number of bytes in the portion that is to be
deleted. Together, the Data Offset 408 and the Delete Length 409 form parameters
describing a portion of an information service message.
35 Referring now to FIG. 5, another FLEXinfo command is shown following the
FLEXsuite Status Information Field 502. In accordance with the invention, an Insert
Command 500 (fields 503-510) has a unique command identifier, preferably a

H
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a regular selective call nessage, is being transmtted. The term "enmbedded
pr ot ocovd 99713658 neans an application-layer comruni cati onpgratsegdor£arri ed

. by a transport-|ayer comuni cation protocol. FLEXsuite conprises
several enbedded protocols used to 35 transfer applications, -i.e.,
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sel ecti v al | ste t hat use he F . protocol. Wien a transm ssion
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I
rovide tp the controller ) . ormat] on nee gfbythe sof tware
gf t he swﬁ’é'r@?‘i%? thgpepyar foresdit sumerc. sgYanaagd eight-bit alphanusaerics abdhe | nf or mati on

cont ent efhttbichexadeaimalfemnaiesoagangd thelntbst figtitly paoiadl dt£ | Phrdigh the! | ows t he
Stats | L?Jc%rfrﬁ% li)gtg Tlizimesia%bn Identifier 505, the selective call device 130 can properly

convert the message to the format in which the message is stored in a memory
element, such as message memory 226. The next field is the Major Version Number
506 having a size, or length, of one nibble. The method in accordance with the
invention uses the Major Version Number of the Insert Command 500 in

20 substantially the same manner as the Major Version Number is used in the prior art
update commands. The Topic Number 507 is a field that contains the topic number -
for the sub-message into which additional data is to be inserted. A Data Offset 508
field contains a number equal to the nurmber of characters from the beginning of the
sub-message to the position in the sub-message at which data is to be inserted. A

25  Data Length 509 Field contains a number equal to the number of characters in the
portion to be inserted. A Data To Insert 510 ficld contains the data that is to be
inserted into the sub-message by the Insert Command 500, after being packed
according to the Data Translation Identifier 505.

FIG. 6 shows an electrical block diagram of a selective call device 130

30  according to the preferred embodiment of the present invention. The selective call
device 130 is powered by a battery 234 and operates to receive and to transmit radio
frequency signals via an antenna 202. A receiver 204 is coupled to the antenna 202
to receive the radio frequency signals. A demodulator 206 is coupled to the receiver
204 to recover any information signal present in the radio frequency signals using

35  conventional techniques. The recovered information signal from the demodulator
206 is coupled to a controller 210 that decodes the recovered information in a
manner well known to persons skilled in the art. In the preferred embodiment, the
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The Status Information Field 402 conprises an application-Ilayer protocol
identifier, preferably represented by two hexadecimal digits. Preferably;
t he WO 9és8cat i on-| ayer protocol is FLEXi nfo[err] andCEf}$98/18074
application-|layer protocol .identifier for FLEXinfo is preferably
hexadeci mal "80". The absence of the application 20 identifier indicates
that the nessage is a regular selective call nessage. Alternatively,
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FLEXsui t elnghs Stas Infommatiem Eield#02,3nd:302 (FIGS. 4 and Ddodispenthat e nmessage si ze

al | ows5 @ message being decoded is a regular selective call message. Conversely, whendhe
application-layer protocol identifier (such as FLEXsuite) is present and when it

correlates to an information service application (such as FLEXinfo), the message

being decoded is an information service message. The transport-level communication
protocol address for an information service is preferably stored in non-volatile

20  memory 220, while the application-layer protocol identifier, the Command Nuinber
403, and the topic numbers (or sub-addresses), are preferably stored in a memiory
222.

When the user of the selective call device 130 subscribes to at least one

information service, the mmemory 222 is programmed with the address of each

25  information service and with associated topic numbers (or sub-addresses). Each
information service has a unique address and a plurality of unique topic numbers that
allows the selective call device 130 to determine when the subscribed information
service 140-146 is present within a particular transmission. A topic number can be a
short form of an information service address, but preferably a topic number is totally

30 different from an information address while still being able to identify the presence of
the information service topic within a particular transmission.

Status information is stored in memory 222 and identifies the information
service(s) that the selective call device 130 is programmed to receive. Subsequent to
the decoder 212 decoding the presence of an application-layer protocol identifier in

35  the Status Information Field 402, the decoder decodes the Command Number 403
indicating, for example, that an Insert Command 500 was received.
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plurality of FLEXsuite nessages to be transmtted wthin a single FLEX
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T addmon to battery saving when the transport-layer communication protocol

address of an information service does not coincide with an address of the selective
25  call device 130, the selective call device 130 can battery save when it determines that
an information service message does not contain the particular topics subscribed to by
the selective call device 130. In this way, an information service is identified by an
information service address and by topic numbers (sub-addresses) that are transmitted
with the information service messages to enable a selective call device 130 to
30 determine when a transmission includes the topics (sub-messages) to which it
subscribes. Since there are a large number of available information service topics, the
battery life would be quickly depleted if the selective call device was required to
search all transmissions for an information service 140-146 to which it subscribes.
Therefore, by checking for the information service address and the topic number, the
35  selective call device is able to initiate battery saving.
FIG. 7 is a flow diagram 700 showing steps executed by the selective call
device with regard to a Delete Command 400 and an Insert Command 500 in
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present i nvention, and which is hereby fully incorporated by reference

her e Battery saving by a selective-call device 130 ubscribes
to an |‘NP(?P/|’riﬁ5?on 35 service, and a description of FLEX (ﬁffgggbzfr%rqrands
related thereto, are nore fully described in U S. patent
application Serial No. 08/806,972, entitled Sel ective Call Devi ce
And Met hod For Battery Saving During Information Services, filed February
9 accordance with err&yexhbdwdtﬁlcﬁttofahc prcﬁxsinga&tbnt Q&ttst&p HHsibgnee of the
pr esent
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ref an expand e unsi gned. i nteger. A
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l.e., | txsssﬂﬁfdrfbbﬁsthé Qﬁedﬁ%@?ﬂ! d%c@éﬁﬁﬁoftﬁ@ﬁ@xt commbh® sk NH’X?UQh field

409, The t Dat

Tr ans: gtc Fll%’srflei/eggﬁ? ¢4l] &S’Twl"g‘ﬁeﬁéh%&’r 1‘?‘2?19!‘ §“§’g’ﬁm3€€r$ﬁ f ﬁéﬁ‘ﬁl’g 03y 2f er agl y

:‘Agur h10f tHeAontolls cbmphze@mbMaJa’merEi@h Nuﬁib@ﬁﬁ'ﬁtﬁfalcﬂﬂeﬂt(lkﬁjbﬁ Velﬁibn40;5 identifies
ich o er r ans, or

Nuneri c, I\ﬁﬂ\é) ‘lé)ﬁc‘fig %?Fé?ﬁfem?rﬂgry 0(,1? Qf zlgg]or l‘}em%{\@%{ @26 @gt“b be erased

by t he Deqml & 8o enmend M4Gr. Version Namtbef, itted stleictive dall dbviaice decodes the st si on Nunber

406 havi BguR riddificatiBh cbxﬁ{-}ﬁh@ﬁ}bs?ég 'R@éoéﬂl:mk th E@ﬁcmétag%&ef rejects _ accor dance

with the 1 nvention use Sl on Conmand

400 i n stfesunsdate datg st stapT06a A smﬁﬂérd%mwtwr@n W@bsﬁt@ﬁﬂnﬂbﬁber is
used in §ABrRsdN seRite MBGRES AGRITMBISE colite, &PRhicR tbRinard & refeildle sel ective

call deV| % %ould be made clear that if a deletion is made from some point other than at the end
15  of a message, software stored in the non-volatile memory 220 will cause the '
controller 210 to move a remaining portion of the message within the message
memory 226 so that the message can be presented contiguously on the display 228.
At step 705, the Major Version Number 406, 506 of the sub-message is changed,
preferably incremented and preferably incremented by one. Also at step 785, the™ -
20  Minor Version Number of the sub-message is changed, preferably reset to zero.**'
FIG. 8 shows a sub-message as presented on a display of a selective call device-
130 after transmission of an original message command, after transmission of a
Delete Command 400, and after transmission of an Insert Command 500.
Presentations 801, 802 and 803 are a chronological sequence of presentations on
25  the display of the same selective call device 130 showing current arrivals at a
particular airport, similar to what is typically displayed on cathode ray tube monitors
at an airport. Presentation 801 is the first or oldest display, typically produced by an
Original Message Command sent as a sub-message embedded within 2 conventional
message, alternatively, presentation 801 resulted from an information service
30 message having been previously altered one or more times by one of the prior art
update commands or by an Insert Command 500 or by a Delete Command 400.
Alternatively, the information service message shown in presentation 801 is sent to
the selective call device 130 as a conventional message, not as an embedded sub-
message. Presentations 801, 802 and 803 show eleven (11) lines, each line
35 showing twenty-five (25) alphanumeric characters. It should be noted that the
information service provider computer 101 has pre-sorted the information shown in
presentation 801 according to time, with the earliest arrival time at the top. The fact
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130 obtains the sub-nessage address froma Topic Number 407. For exanple,

i f wobhesesopi ¢ nunmber is ninety-eight (98), then theptexsogmonal val ue
"62" appears in the field for Topic Number 407. Each topic has a

uni que integer associated therewith. 20 Wien the topic sub-address is not
I ncl uded anong any topic sub-addresses of the i nformati on services to
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Command Wﬁséaﬂhﬁeﬁs%ﬁ ﬁ“@hﬁélfd’@és pansistsabwith the availahle mpgsage at | on | ayer

pr ot 6col meshbs 226 df&l%isémenbbeans&éﬁ&t 1302 F?)?Eihgﬁ%ﬁ# Sffinlx%‘atg! t;girPo

nmessage rt.ion h, as, field (1) a standar ransport - | ayer

conmuni cSRY-dhis g g‘é““f@ﬁ'éﬁlay $%£°§@RFEIF‘F‘§’I°&“ Aetipe 13iscppabieafrand 400 is

a Data showing@léweatlindQ8A dﬁpﬁy%h&el@iﬁx&&iﬂlfdbﬁbdw@@lﬂtsﬁbﬂ&llmn@yﬂpiﬁ{) teﬂgal to

th rrb [ om i nn s

begl Rﬁl ng o rﬁ’%‘ﬁg&%@ﬁ 8‘8??3%?-,‘3 sfr8 B@on?ﬁlf%‘ecféfpzﬁ fieldin the

Del ete (mmemsaaﬂtsbmmbsngﬂmesMuIdIMsmnmmny glvtent:imngt{] 489 cont ai ns
nusoer | 3 o be

el eog. H?—ﬁﬁﬁ%‘h“e‘? st B I e 128 AR e IR, Rt %06 °F or m

par anet efgssage storegd é‘s@ﬁnnﬁsweanqsmrm%ﬁﬂmmenfnrma@ymor@ntmerw ce message. 35

Referri mmaamamgﬂhﬁnvénmnqtﬂmel&e EXnithd400IRA thel RseH'© aﬁh' owi ng the
FLEXsui tf‘l)()St a&&ys | nfformati on Fi el 502. In accordance w.t e invention,

an | nser BswHRmesHEe s‘(°F"rde‘I“d§° B9%528% BFMRRS nelufingthe sizsmhiied
i dent i f i sib-messefecrByphassuming the size of the display 228 is sufficiently large to show
10 15  the entire information service message, as originally sent and after any deletions and
insertions, a pedagogical benefit is gained by allowing changes to the sub-message,
as it is stored in the message memory 226, to be visualized through the display 228.
Subsequent to the information service messége which had produced
presentation 801 is received by the selective call device, the information service
20 prov.ider computer 101 constructs a Delete Command 904 (FIG. 9) that will delete
the top three (3) lines pertaining to flights “ABC 1317, “NOP 79 and “ABC 253"
from the pre-existing information service message (presentation 801) because these
flights had landed long ago and the information about these flights is stale. Referring
now to FIG. 9, the steps followed by the information service provider computer 101
25  to construct, or generate, the Delete Command 904 are illustrated in flow diagram
900. At step 901, the Topic Number “77” of the particular sub-message is set. The
value of this Topic Number is arbitrary and distinguishes current airline arrivals at a
particular airport from current departures at the same airport and from arrivals at
another airport, etc. Also at step 901, the parameters sufficient to identify the portion
30  of the message that is to be deleted are set. In this example, the portion to be deleted
is “ABC 131 G1 11:45AM Landed NOP 79 A5 11:51AM Landed ABC 253 G3
11:59AM Landed”. There are seventy-five (75) characters in the portion to be
deleted. In this example, the first character of the portion to be deleted is twenty-five
(25) characters from the beginning of the pre-existing message. At step 902, the
35  value hexadecimal ”28”, is used as the Command Number 403; however, this is an
arbitrary value used to distinguish Delete Commands from other embedded protocol
commands. The hexadecimal value “19” is used for the Data Offset 408. The
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Command Number 503. The Command Number 503 is preferably an expandabl e
unsi gned integer. A Conmand Content Length 504 specifies a size of the °*
| nsert WO 9%135%mand. The val ue of the Command Content LeRGVHSI3E8Me nunber

of bytes within fields 505-510, inclusive. The next field in the
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to the preferre di ment present invention. he sel ective call
devi ce 1ft§esr3§ta'¢w§5m Oy the lséﬁr{népgn mceﬁﬁseg% @évesgﬁeb@nﬁe and to
transmt ulpaﬁiby)the})cletefcmugnpgoqsl gnal s via an antenna 202 A receiver 204

is coupled to ant enn io frequency signals.
A dem)gul at or *5 g%np% %%%afﬁgzlpoﬂlcﬁéﬁpf g‘égﬁ § b {bforniod sérbizd" °"¢Y S1 9

provider computer 101 to construct, or generate, an Insert Command are illustrated in

25 flow diagram 1000. At some time subsequent to the transmission of the original
information service message, the information service provider computer 101 receives
data from one of the information feeds 103 about flights “XYZ 9417, “XYZ 875"
and “NOP 83", and, as a result, the information service provider computer 101
produces an Insert Command 1005 to cause the insertion of the following

30  alphanumeric data into a specified location in current information service message
(presentation 802): “XYZ 941 D1 12:49PM OnTime XYZ 875 D4 12:53PM OnTime
NOP 83 A2 12:57PM OnTime”. At step 1001, three fields are defined. The Insert
Command 1005 has hexadecimal “77” as the Topic Number 507. The Data Offset
508 has a value of two hundred (200) because the first character of the portion to be

35  inserted is two hundred characters from the beginning of the message. In this
example, the data length is seventy-five (75) because there are seventy-five characters
in the portion to be inserted. At step 1002, the command is composed by the
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204 to recover any information signal present in the radio frequency

si gnal syo!89/13g5835 conventional techniques. The recover aCT/USBrIAMI on
signal fromthe denodul at or 206 is coupled to a controller 210 that
decodes the recovered information in a manner well known to persons
skilled in the art. In the preferred enbodi nent, the
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Content Length is set to a value of hexadecimal “47" and the Insert Command 1005
is completely generated.
Although the Delete Command 904 and the Insert Command 1005 can be . .
transmitted within separate messages, preferably, the Delete Command 904 and the
20  Insert Command 1005 are transmitted together as two sub-messages embedded
within one FLEXsuite message. At step 1006, the two commands are concatenated.
The Delete Command 904, preceded by the FLEXsuite Status Information Field
402, is placed at the beginning of the Insert Command 1005 and a concatenated -
message 1007 is produced. Referring again to FIG. 8, presentation 803 shows the
25  information service message after having been acted upon by the Insert Command
1005.
FIG. 11 is an example of an information service message listing arrivals at an
airport that further demonstrate the use of the Delete Command 400 and the Insert
Command 500. Presentation 1101 is shown as presented on a display 228 of a
30 selective call device 130. It should be noted that the message is pre-sorted according
to departure time. Subsequent to the construction of the message that produced
presentation 1101, the information service provider computer 101 receives from one
of the information feeds 103 information that flight “XYZ 13” is delayed and is now
scheduled to arrive at 12:31 PM. As a result, software in the information service
35  provider computer 101 constructs a Delete Command 1204 (FIG. 12) to delete the
entire line “XYZ 13 D4 12:05PM OnTime” from an intermediate position within the
message. The construction of the Delete Command 1204 is described in FIG, 12.
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bei ng decoded is an information service nessage. The transport-|evel

conmuni cati on prot ocol address for an-information | L
prefer M Y136Bred in non-volatile 20 nenory 220, whil gﬁ?ﬁ}é&&ﬁsa%

application-|layer protocol identifier, the Conmand Nunber 403, and
the topic nunbers (or sub-addresses), are preferably stored in a nenory
222. When the user of the selective call device 130 subscri bes
to at | eastepol2®l, the TopicManbat4001s efinedae he:tdﬂecimam?y 2%2 Daga pr ogr ammed

ith the.ad h 2 f t.h d
D DOBAUARED Bl BrEof hunhh RO R ISR TR cREE, 7 o0 L7 ©
addr ess thmpotiopthat altobyddétedmmémndrpdmﬂmyrﬁsc shardesers from the al | ows t he

Servi ce TRIPHROT AEes THE AR A uctiETs Men S IR oS I (T

partlcu ar t SS1 on opi ¢ nunber
can Be apomonthaélﬁ@? e feletad irtwantyriveoghesaciesnlongr OF siep 320 &es. but preferably

a topi c Mﬁ{d ik éoxhﬁés%hl Th@@omn%hfmﬁﬁé& 403 S%rﬂe%liebihfxeﬂ rpRt i THe B&lﬂr ess while
Fopi ¢ wi TRRHASPTSPRIGADS i3 25 de S5t Version Number 406 B4t LAB3FtA ot on i
st ored i Offserikds ne%aecmmme Mhe Dedste Lorgth 0D isfadindao be hexadecxafal vice(s) that
the decodd PHRadalEhE ComP e BeR TRE e FRBg Y B 040 ST U ot oco
i dentQ f | meanimg st thex‘nerﬁoalt bwes inftloer patt dfahe ¢anarnahdAfollowingdhelcemmand decodes t he
ggg”av\gg l::'g:g&'%%é% field. The ¢SHPIERYE Datkte EBRnEXATROL sixl (BFbytedlin 1858E! CO rrmilgd
is “280421787D19”. The information service provider computer 101 forwards
Delete Command 1204 to the selective call system 100. The selective call system
100 wirelessly transmits Delete Command 1204 to a selective call device 130 as an
15 embedded sub-message, preferably with an Insert Command and other sub-
messages, within a conventional message of a standard transport-layer
communication protocol format. After receiving and decoding the Delete Command *
1204, the selective call device 130 deletes the line “XYZ 13 D4 12:05PM OnTime”
and moves the succeeding lines from their former memory locations to new locafions
20  so that the memory locations formerly occupied by the deleted line are now o'ccui’)iéd
by one of the succeeding lines of the message, thereby producing presentation 1102 -
(FIG. 11). In addition, the selective call device 130 changes (preferably increments **
by one) the value of the Major Version Number stored in memory 222. Therefore, in
this example, the value of the Major Version Number is changed from “1” to “2” as a
25  result of Delete Command 1204. Software in the selective call device 130 prevents
the selective call device from responding 1o any subsequent modification commands,
such as an Insert Command, unless the subsequent modification command has the
same value Major Version Number as the value stored in memory 222.
Referring now to FIG. 13, subsequent to the construction of the message that
30 produced presentation 1101, the information service provider computer 101
constructs an Insert Command 1305 to cause the insertion of the Iine “XYZ 13 D4
12:31PM Delayd” at an appropriate position in the message. At step 1301, the fields
are defined. The Topic Number 507 is hexadecimal *“78”. The Data Offset 508 is
one hundred fifty (150) because the first character of the portion that is to be inserted
35  is one hundred fifty characters from the beginning of the message. The data length is
twenty-five (25) because there are twenty-five characters in the portion that is to be
inserted. At step 1302, the command is composed. The Command Number 503 is
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i nf or mat FEHV tr?ﬂﬂ’r&?“efﬂ‘@man ‘“"Bﬁi“tS F 9t fifty Qnﬁm)@y@é' Ysingk| y
depl et edthct:omctm:meudmahw@onmidnddmwert Cogibhandd 308 in accordagg@r ch al |

transm sg{RnR ihodn3h uLé}fo%[m&}gﬁx %%)\gy?ees. feder 1@16, i rec'ef:vrx]ngI j subscribes.
25  communication from one of the information feeds 103 necessitating a modification,
the information service provider computer 101 constructs, using software
instructions, all commands utilized in each of the possible methods of producing the
desired modification from a repertoire of stored FLEXinfo commands. Then, the
information service provider computer 101 compares the total number of bytes used
30  in each method, and chooses the method with the fewest bytes.

The method in accordance with the invention is also applicable to graphical
messages. Referring now to FIG. 14, an example of a graphical information service
message, as presented on a display 228 of a selective call device 130, is the chart
shown in presentations 1401, 1411 and 1421. The jagged line 1402, 1412 and

35 1422 within the chart may, for example, represent variations in a price of a stock
over a period of time, with the horizontal axis representing time, and with the
numbers representing hours, i.e., “11” represents 11:00 AM. The distances between
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Therefore, by checking for the information service address and the topic

nunber, the 35 selective call device is able to initi savi ng.
FIG 7 Y€%13%w di agram 700 showi ng steps executed by 13%1 ’@iﬁt’*y‘g %ve cal |

device with regard to a Del ete Command 400 and an Insert Comrmand 500 in
13 accordance with the preferred enbodi nent of the present
I nvention. At step 701, the sel ective call device 130 receives a

gdi fi g adaciwhashaimaraog rt}ht:‘ﬂlﬁs?hcﬂtﬁ.l dxficreplebetit ﬁve—mmut@pmd 0 TAO Qerticaltakfs | nser Erb
mran Lhe se evic ode Topi ¢ Nunber
o™ 00 Pt gt BELGEL nffy BE b rRes R o bl 2" o
sub- addrmh@sdoﬂars,he .|“ﬁ5 orepeesents $32.00. E%ﬂxc(pum@hfﬁsdysel ective call

devi ce b v, sef&ggs to the next
com‘randlt?)r;htméSt %mb&ﬁbh ﬁ%aﬁg ‘f[géctﬁlﬁ%/féﬂ a%f@agggﬁzcdgﬁﬁ ecodés the Major
Ver si®n NEW@)WS@S vgs@uymdwebmmgiforty (14Qpéxelsohnrizontelly. conpares the

Maj or Ven‘ﬁér@ﬂaré\lgm% hrtl }Um‘ti Eeéhd*‘e&ﬁd:ﬁz{\/&xs PYBY Of sided85k 40 xxelgofﬁﬂuabﬁnw@uﬁnor ed : nt
message e or Versio u , i S equal to
t he currg@?\é}%ﬂ%ﬂ‘?ﬂﬁy%‘ﬁ%@mﬁé‘“ %{Tﬂg s?‘&l""levﬁfem%hﬂ%ﬁ?odes t he

r elst the ch{m terinabelisize 0848 01140 pivelndd dbcs&toe fill 40¢h digplagr Wi se, the

sel ectiv tk . At step
704, dat §lt§§‘ geeﬁg cggqlg}g%ﬁ;)éfsmﬂssézret ﬁ?%#@%gﬁ%&cgg{r&ngs %E‘lrgr% ;giaser vi ce
massb@e chretfrady nonvenientsize is scleased.whi ch command i s recei ved. | t
shoul d be nuad I gnt other than
ot Othe ond 3aradtiqPREliiBbol Sholnf i U¥tha nABEG,S ST RTIRAL

tile menory

220 wi | | vestigally hyrﬁfteen(IS)mwm@ﬁﬂmmbm%% six (PLRtieAiling bE%sst i on of the
nmessage \bh el far Jehef tRTha@each has 2 7B Bpél.ght:(gﬁplﬁéls Vadtally sy RREEAQE) can be

present dexcg ori ontzﬂfyl e dottgg line ggx show pre-deﬁned portions of the chart that

15  can be deleted or inserted by the Delete Command 400 and by the Insert Command |
500, respectively, in accordance with the invention. It should be understood that the™
dotted-line boxes are not shown on the display 228 of a selective call device 130
when the chart is presented. The dotted-line boxes are shown in the drawing solely "
as an aid to understanding the invention. It should be noted that the six (6) larg’éi’"T e

20  dotted-line boxes on the far left of the chart contain the vertical axis and vertical ‘#ds
numerals, which generally will not change as the presentations 1401, 1411 and
1421 change, because the jagged line 1402, 1412 and 1422 is always to the right ’
of the larger dotted-line boxes. The size and number of dotted-line boxes are selected
for convenience; the method in accordance with the invention is applicable to other

25  sizes and numbers of dotted-line boxes.

Preferably, a Motorola Paging Graphical Format is used, and the data required
for determining the size of the chart, and other miscellaneous data, are in a graphic
header having a size of six {6) bytes. Preferably, each pixel is one bit, although the
method in accordance with the invention can be used where each pixel is composed of

30  more than one bit. The first visible pixel in a graphical information service message,
such as the chart of presentations 1401, 1411 and 1421, is conveyed in a seventh
byte of message data of an information service sub-message. Accordingly, insertion
or deletion of the first visible pixel of a graphical information service message would
have a Data Offset 408, 508 of value “6”. Indeed, the first eight (8) pixels would

35 have a Data Offset value of “6”, as pixels are inserted or deleted by bytes of eight (8)
vertical pixels. Preferably, the byte of eight vertical pixels having a Data Offset 408,
508 of value “6” is located in the upper-left corner of the display 228.

20



At step 705, the Major Version Nunber 406, 506 of the sub-nessage is

changedyo 99713658 preferably increnmented and preferably i ncremesisagdotay one.
Al so at step 705, the 20 M nor Version Nunber of the sub-nessage is

changed, preferably reset to zero. FIG 8 shows a sub-nessage
as presented on a display of a selective call device 130 after

Delete. Commrahgs sbd e e sRakonee Fercbhie iz, JaTE S A So0”
Pr esent alpdateé eﬁﬂjz ,ﬁv8 Q%) mintite80 Typicallyy acharw (mit sipvers|cas bq pmﬂuecdii a

present 1. m?egii[oﬂ%h%’ %d%gf?{’@@@d%%‘%c d@rl ce 130

show ng urren rrlva ar al to what is
t ypi cal | priatiastpipdgte ¢onmangds toopreducsythe clipst showintin psascntanon h@laﬁt airport.

Present a§l1vgﬂl tfé%i)pf(%l&éa‘% el 'tl'i‘ﬁag%d 1HeaBR réﬂeéﬁ'v%ﬁat# gﬁ & SlloEIY Pﬁ&? dyced -by an

Ori gi nal sub- nessa

convent i Gom10 13 AM%%&%@%PNEIE&W&ﬂ%PWaPWM aB@ltf"ilesulted from
an i nf or gRké Ak SERIMVE LalBlvice Rlehent, @Gclb%es@ﬁ@’zh&ﬁéﬂy%' isered one or

nore ti b ne of the priaqr ar. e COo nds. or_ by an Insert
mmnd% a5 ing P o e atrpice meSgS, ik & e Biophiegl T he

in}‘ or mat Immnulsemamswganmmm p4eE ddl htahd 14BN 1 The clsenéhotnm dded t he
selegtive C 130 as as._an edde

sub 10 VI FillenBY 1661 fprsfits A 0P ANGRLOR BEspall AR res iR rBRRUAER 1T

| i nes, efaghhis Tnelc Mﬁnbersﬁﬂdvﬁ% Thezefore, fan@kleetz&)rhm phtha ¢hart slovohiar act er s. It
shoul d b caithe 1401 riiiebe deleted bERKOK fBIPPortiSh i 6e BbRYI der comput er 101

has pre- orted e |n ormat | on presentation 801 according
to tine, Aﬁvarnagq%slwm Pelsie Gommead 400 igcsardanse vifhhe mygntioncis used

14 to erase thc ldﬁ"[ﬂimérhﬂ%rﬁcf Wid\@HattOMcREng (R tHI@SISAGRost epiientsbfPr esent at i on
801 'Y np{ﬂesjggsgeg line 91202 representing the oldest fifteen (15) minutes of stock prices.
FIG. 15 is a flow diagram 1500 showing creation of the Delete Commands
1504-1509 used to modify the information service message shown in presentation
1401 of FIG. 14. At step 1501, it can be seen that the Topic Number 407 for the
information service message of FIG. 14 is hexadecimal “99”. The steps 1501-1503
20  are substantially similar to steps 901-903 in flow diagram 900 of FIG. 9 and to
steps 1201-1203 in flow diagram 1200 of FIG. 12. It should be appreciated that
six (6) Delete Commands are used to erase the left portion 1403. Each of the six
Delete Commands corresponds to one of the six dotted-line boxes within the left
portion 1403. For reasons not needed to be fully explained to understand this
25  invention, the bottom dotted-line box is deleted first; therefore, Delete Command
1504 is generated first. Secondly, the dotted-line-box above the bottom dotted-line
box is deleted by Delete Command 1508, etc. Finally, the top dotted-line box is
deleted by Delete Command 1509. After receiving and decoding Delete Commands
1504-1509, the selective call device erases from message memory 226 the data
30  corresponding to the left portion 1403 of the chart. Presentation 1411 shows the
graphic information service message of presentation 1401 (reflecting the contents of
message memory 226) after having been acted upon by the Delete Commands 1504-
1509.
Advantageously, the Insert Command 500 in accordance with the invention is
35  used to add a right portion 1413 of the chart, including a right segment 1423 of the
jagged line 1422 representing a newest five (5) minutes of stock prices. FIG. 16is a
flow diagram 1600 showing creation of the Insert Commands 1605-1610 used to

I
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lines is arbitrary. It is foreseen that the information service nessage,
shown in resentation 801 and thé other informatio ssage
shown K& &S 82n conpri se any reasonabl e nunber of laT:%ﬁfes\sé!ygta(?rz‘g:estent
with the avail able nessage 5 menory 226 of the selective call device
130. For sinplicity of illustration purposes only, it is assuned that
t he di spl 228 of the selective call device 130 is capabl e of

showi ng m@é@eﬁhclmfnggauqn servigd myssage shoval is présentatern 14MdecfiFIG. Whul d show al |

| ines ofrieps lﬁol'm[a?@h&&&nﬁﬁw klﬁﬁlaF?&§t omtimtmwhia only if the

di spl ay was su ficien | esser nuftber of I|ines

t he

woul d bel 000R4FIG: 19@‘1@9 siens ﬂ?%ﬂg‘bm ﬂPkaﬂé%@'Pm ]t3r¢9 ofiHE. 83 dhe display 228
pl ays nqhbmd%daée B ?Hzﬁ@ixl (6)Insért Comnian@s Srelsed to add tﬁ%&ﬁg&.@g&uaﬁ?r eg in E Ee
Ness a ri en.St analn e
vert: ol racREr e B snir om A es Aresonds 18 e ot ik dguedtiRe L 507 09, {7

t he sub-bmes sgaistherigtt portibl 8428 sBageasorsbeywnd theskcopt ofghistinventios, of t he
sub- mes S@g‘?og Eé(ue%%@:éiﬂé&ffsn#&gr%g@& Ein e rdrD G e Rhakd ?665%8 %8&&&%{1 ently large

to show e en I'on service nessage, Ly sent and
af t er anfirstieBesiondlysInserti Commandil69é lStge@n@tedaalpb&ljaggtgfrdrhmc—b@hwlbw i s gained

by all quhgg%lpﬁ@}quq&etb‘ax% deeRTBSRA Bfethc bottom d%ﬁcd Ilné ?oxsﬁ Qags y? the

Mess (S VISU&|IZ€C roug ISp

3ubs£fgue¥nsertt &yoam@aqq#@ﬂm% ftes mecsaying eréd ﬁ%‘@égxgénm Compand b @ﬁaced
pr esent al610) tieskidctivé edbdevist 139 aﬂh@t&ﬁ:}bﬁﬁgd memes) 2260y idar@, the information

that w1 forgespBidtE e BRRERehn KPR SRS phT  Brenliio 2K SRR By ghe s ~ApC

131", " Ngfph'infendatichBervE3tessage of pfassemmﬁhelcﬂdeaftev(hawungi@en atted mat i on

Service Hg e(IRE?%é h8i 1%6@“1%%%&1 %‘%mm the m{én‘uggt ghad | anded
ormati h e

| ong ago e I'n on a ese I's sta errlng

now o deetfgcomnéﬂ@fb@eﬂmmnb?d tsthsed fwmmnmdsaéﬂmgee provi der
cOMPU of 1ckideciEly, 8 pBARA of elcha il BGed i@ BRI et @ Command 904 ar ¢

il lustrated agram e To c Nunber " 77"
of the parti tﬁ? ar ‘ﬁv f"r'gs“ssé?@ewpg Vg’é‘g’ COPH@C“*“CS thcggl E?elJE s Topi ¢ Number
i's arbit 1504-1509 of F¥Gi M anids e Ingair Comimands 16051610 bf EIG. 18 todorm a

rr 1 val o CopldoRit'colsparitRp  Hhe SERA7D iR Slndoly JATG B A0S TS ot or's
suf f 28i enf FIQ. 1®amd fof sfept mﬁpcﬂ'lfﬁ(brl330 of the nessage that is to be

del eted are r is "ABC
131 GL 11: 45%?/%%“%&8%5%%%%&%%5?&%%%& hﬁ%ﬁﬁc’z%%mc%&q U AM Landed” .

Ther e ar 80 eRABEE i Prewising;seleckys calt sypiems or inBe prraxistins trangpart-level (g et ed.
In this gxggf@lpﬁ)to@d]g first character of the portion to be deleted |s

tuenty- five g GBS0l O SN W iR RS X1 11 19
s agiSilen i

message.
25 been given, it should be appreciated that many variations can be made thereto without

departing from the scope of the invention as set forth in the appended claims. For
example, because a single FLEX address is generally pre-selected for each group of
Topic Numbers (sub-addresses) sharing a similarly formatted sub-message, the
Delete Command 400 (and analogously, the Insert Command 500) can be revised
30  such that only one Delete Command is needed to modify multiple fields of multiple
sub-messages, that is, multiple fields of multiple information service topics. In
addition, although the Motorola Paging Graphical Format was used in the example,
the Delete Command 400 and the Insert Command 500 can be used with other
uncompressed graphical formats, such as the Windows Bitmap Format (BMP), the

35  Graphics Interchange Format (.GIF), the Tag Image File Format (.TIF or .TIFF),
and the
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35 val ue hexadecimal "28", is used as the Comrand Nunber 403; however,
this i sygRon3ess arbitrary value used to distinguish DelmtpeuSisnmsesads from

ot her enbedded protocol commands. The hexadeci mal value "19" is used
for the Data O fset 408. The
15 hexadeci mal value "4B" is used for the Delete Length 409.

At step . L he Dat ransl ation Identifjier.405 is set to "2",
i ndi cat |ﬁ8¥1¥1}4§? ﬁ?W@tE&PM)or?XP{?%@ pryegtior) 4§ not ‘mmé‘?gﬁé’ﬁ%ﬁ‘éﬁhi@ The current
Maj or VeFKEKnrahkpobtelevel @filio paging pfotocol, butdandis usedswith other pagingh t he Maj or

Ver si on f.the . r.ed. | . Ll ofydata 5 isto
be. del ot BHTepl: s, 18 EisREY i RF AAREAForde ith S BB sbkARet 127 2 5

r ecei vespratatol, but cagdeadetwith enpwirsicss potasah dutther, theohvemion istatred in t he
non- ol aj;j.k : i L i uses the.
cont?gllgr1§%gﬁggéﬁﬁ§3§ﬁ%ﬁ%p¥ﬁ%m§g ﬂéﬁ%?ﬁ?ﬁ?ﬁﬂﬁ?&hﬁ%ﬁ%?% g?%idﬁ"Nunber 406
stored in th@@ﬁﬁﬁﬁ¥y 222 of the selective call device. -.  Preflerably, the
Maj or Version Nunber 406 will be increnmented to the value "2".,. 10 Af t er
the values of all the other fields of the conmand are deternined at step
902, t hen the Command Content Length 404 is determ ned, step 903. In
this exanpl e, there are four (4) bytes in the command after the
Command Content Length field; therefore, the value of the Conmand
Content Length 404 is "04" and the conplete Del ete Command 904 is
"28042177194B". The addition of a FLEXsuite Status 15 Information Field
402 val ue of hexadeci mal "80" to the beginning of the Delete Command
904 all ows the nmessage "8028042177194B" to be recogni zed as a

FLEXi nfo nessage as opposed to a conventional nessage. The nmethod in
accordance with the invention allows this single Delete Conmand 904 to be




forwarded to the selective call system 100 for wireless transm ssion to the
sel ective 20 call device 130 as a sub-nessage enbedde %94 FLEXsUi t e
rressagé"'(””“s8 Presentati on 802 shows the information s SSage after
havi ng been acted upon by the Del ete Comrmand 904.

Referring nowto FIG 10, the steps followed by mm MServi ce
provi der conputer 101 to construct, or generate \“ nd are

illustrated in 25 flow di agram 10([CLA]MS sonme tine subSeq’hent to the

transm ssion of the original i nformati on service nessage, the

information service provider conputer 101 receives data from one of

the informatilon fdedselagize stlbdevide doyiprising ¥yTo®@ssot coupledzo @ PEEmory and " NOP
83", antherdsht and &Mdive célfﬂ(}vic@%&iﬁﬁ&é&ﬂré&%' Wuﬁﬁéd?\%pmer 101

produces an | nsert to cause the insertion of_ the,followng 30

al pha?nun%?qdéfddﬁlnéquh%efémwmﬂmw fosmat, ﬁa‘%lGFQWOWM$§ig@t i on service
nessage address pofibR a8dDE ﬁ'febsﬁge g&z}ﬁbn, thethéssd géTp&hoﬂaoxﬂ&ﬁmgmwﬁo“’aéYZ 875 D4
12: 53PM Og%}nrggwb e@yﬁ&% I\gi At st e 1001, three fields
are defiff seFyicepssage. am e H DACGIPSSags a5 t he
Topi c Nunhedxrﬁﬁémeﬁwyaamﬁomkmgthestepi@& has a vaI ue of two hundred

hund ed char &1 or v 3 £ REPEH Rﬂ?ﬂgwﬁf&%&a‘ii ke BRpdle g o0 1o T

exand e, Stﬂmtheuéomrahgnhcwsemg@m ¢ emoTBslemenause there are
seventy-five ghar %E&gﬁcmtostep(d)%&é?ﬁn?%iﬂs@x@c&xﬁnﬁﬁdh@éﬁfbtﬁgssafé step 1002,

the command i S° conpos

16 within the messagepartion %ﬁf%"eﬁ“’lﬂdé@ trAnsRATHIAY T COmmRINiGatiop Protogek  Command

Nunber Sfsimas the msenwbﬁi‘nﬂhalabmhﬁﬁgﬁesddmdn 028 inf@adidd sekviger t Commands,

al though,{ hs'ase anLclin;lfso compnsmg parameters specifying a location in the information

15  service message;

(c) determining whether the selective call device is permitted to receive the
addition; and _
(d) inresponse to the step of determining, modifying the memory element
in a manner dependent upon the addition and upon the insert command, such that the
20  size of the information service message is increased by an amount substantially equal
to the size of the addition.

2. The method of claim 1, in which the step of modifying comprises

inserting the addition into a location of the information service message specified by
25  the parameters, and storing the addition in the memory element.
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arbitrary. The Command Cont ent—tength—504 cannot be determined until the
data thm©99/13658i S to be insert i t ep 1003.pchihresdsnbev4
Transl ation ldentifier 505 is "[df Hmm i imﬂ that the portion that is

to be inserted is al phanuneric. j Ok Ver 1 on Nunber 506 is "2",
indicating that the information service nessage had been previ ously
nodi fi ed by anot h%ac ‘%@%ﬁ ch as by. a Delete Co nd 400 or by one
of the prior art COMYANUS. S O PRISS & PreG§soF €O SANSmeY" 77" whi ch

cor r es pciefvent,ghergelacting salbdevidecopfiguréditolreveivaisignals transbiieediti 2 Of f set 508 of
two hun 0 L - iqal "C8" which, in
turn, i ?iz@%ﬁr\lllgrra{\é%)@?ﬁﬁy %%gﬁﬁ&&%@%g%g&ﬁ@%@é&%mgwmgﬂe Data Length

-

509 of sAdgEss portipy and 7 message pertion,the message portion nofaprising stdedstomedeci mal " 4B" .
The Bat ginfoRmbiiseéckvied Relsigs Almdid ifythid i ageaPM OnTi me XYZ
875 D4 12:5§P OnTi e glgpgés% _&&5’@@@%?@@?‘%””’“&?&%? % 1003, the
dat a t ha{torFe In he emory. elepept Gompsisiag e sighs ofhe, -Conmand. Content 15  Lengt h

i s determnedaj o hecedingatignalRompriding &R HIaB6S serfice feSiigd AR, the Conmand
Cont ent Jtc?rﬁ%tstﬁei SCkioh Qe val ue  of ‘ieexadeci r{'al "47" and the Insert Comand
1005 | cmgfly TYEh Bieaaggyin the memory elemeqt; o gh t he Del ete Command
904 and the I(h}er tsullxeqnent tb SEDEG),xemiving a delete comanadiwithirotheintebdage Separ at e
nmes e 4 0, | rt Conmand
T002 ar Y P tdakd kROl a0 ol R el 8RR TR one
FLEXsui t @mpandgemprisingpasmetqpdescribing a portion ofithedsformationsaviteenat ed.

The Del efmessegioRPoriddithaviigargsied by the FLEXsuite Status Information Field
402, is pl ace(d at Jfle beaqi n{i%gegr of the Insert, Command 1005 and a

concat enat ed ©) CHEREAREW thesselsribvprall devire s@ermitied togeseiverthe F| G 8,

pr esent addl@ac@dtBashand the 25 information service nessage after having

bee cted u by, the In t d .. 1005, FIG 11 is an
ex annlp%ae of aﬁ((a? nf OF NBEY O %(g g’rﬁ%ﬁ%&%@‘é’gt ?’Q‘g‘%ﬁﬁg themerery elemegt,

ai r port misamarfngr dépendeit nporsthe perameters and @pod thiehieleRBsdomirran@osachniiht 400 and t he

| NSert  the g e@mnﬁ% ERVERGRs - l!ﬁ% ted on a

di spl ay 23820f a 30 se éctl Vgﬂ%sg'g:e?ﬂ%eﬁeg%edl@oﬁm 2 %ﬁ’%ﬁge not ed t hat

t he mssﬁb‘@@éhi)?léﬁ%ﬁ}h?éﬂnaécordi ng to departure tine. Subsequent to
the construction of the.nessage that produced presentation 1101, the

i nf tion servi rovi der .conputer, 101 receives from one of the
i nf S%wngti on f ’eds%?tﬁ?‘g?ﬁfﬂ? mt“ﬁﬁ?hﬁg‘ieisﬁﬁlo?mkﬁfy‘?&cW‘gnﬁél ayed and is
now eragug frdml thelmemoay elementahe poPtichloffhé infemmticesdtVite messhgovar e in the

i nf or mat QRS ovi der computer 101 constructs a Del ete Command
1204 (F1 SEEBEd i priamerefy.0

25



entire line "XYZ 13 D4 12: 05PM OnTime" froman internediate position within
t he message. The construw Command 1204 i s descri'bed
in FI GW@59/13658 Pcrms%sou

At step 1201, the Topic Nunber ﬂ“mn !\&\ hexadeci mal ."78". The Data
O fset 408 is defined as one hun (125) because the first
character of the portion that i% to be deleted is one hundred
twenty-five char acines selebivtBalll#evice compi@n @pﬂaeeseérdohﬁearﬁﬁ&ﬁﬁﬁmrﬁhe dat a

Iength| def i five because rtlonthat is to be
del et ed r%etﬁ? VI@V%W%IC@@%@ recgiveds %‘ﬁml command is
conpose cktanﬁhei tmspatkiyéiunioedess 4€8ctive chit kartiembication ﬁi‘BibcolTbmdﬂaha

Datn . - e paEPhyg B addhts piiof and Sk ShuuSE SBRBERSIINE o 01 1o b
hexacﬁacumssagestoredm;thenmosxelpmcmmpnMgM@fCOntent Length 404 is

found to be "Qg", bbivindB mgthﬂeoﬂ&ﬂgmgg%&s@eané&uﬁjo? ,]%gm'.ﬁﬁaﬂa? part of the

command fo] | ow ng the ntent” Lengt conpl et ed

Del et e ngltgemes%g&ﬂ\d@e mgios yersion napbhenin the memoryclement 21787D19" . The
i nformation s@)Vi CabiigBit eeste QYrdeR¥ind B deleRComitind within m@e{\eeéa%e@mmnd
1204 to the s?gaﬁlvecll (é)emlo kﬁﬁ}leletlve call syste 100
wi r el essPSFUPR & irefess A V§°§ FBRUREaton Pro9ee) ce 130 as
an 1B forimed tredlelenbeomaadgemppising paaheiers\for deleting aip@tion Gbiwerand and ot her
sub- ssages, Wi thin a conventional message of a standard
transpor{'n ?ﬁgé communi cation protocol format. After receiving and
decodi ng the (I etdeterminiagffom the maipp gersionimambey ofdhe signal shethgethece 130

del et es tdigrivi BRI de¥icé idperiitted 4o BV (R HelRe command, ﬁ@ﬂdﬁ'&\é@ﬁlph'ﬂf‘g succeedi ng

i nes frcilmthel r former. nenory_|ocations to new | ocati on
e major version number received in step (a) with the major version number received

15 instep (b); and
(d)  erasing a portion of the memory element in a manner dependent upon *

the parameters, wherein a portion of the memory element is erased only when the -
major version number received in step (a) equals the major version number received
in step (b).
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20 so that the nenory | ocation pied by the deleted |ine are
NOW OC ipbRdess by one of tkﬁﬂﬂbﬁl}@iﬁﬂﬁuiﬁ"m% of theomasvagsn74t her eby
produci ng presentation 1102 c s 'I5h addition, the selective
call device 130 changes (preferably increnents by one) the val ue of
the Major Version Nunber stored in nenory 222. Therefore, in this
exanpl e, the _val ue of 'the | Qr .Version. Nunber is ch ed from"1" to "2"
as a 25 resfft o f)é?l‘éﬁné(efwgl"rﬁ%vﬁ%?Cf?@ﬁ‘.smé&fﬁrﬁfsgfﬂlﬁ 03IV ve cal

devi ce EBingmt, ehecselestive call devive comfignred toeeceiela siprual temshitedin @spondi ng t o any

Ssubse pflcaty . nd, unl ess

t ﬁe sﬂggsga(%l&g@s} %—%ﬂ%pﬁon Cg%ércanryg cﬁégoxﬁ%@ﬁcﬁ?on%@gﬁg@né?%@ﬂﬁj or {J/er si on

Nunber eignaheomprising at asidenss portion and g n2ssage portion, a method ofambdifyingg now t o

FI G g13, i t t hat 30, d d
5 més‘d&’fe%%%?‘{nttﬁ@n&ﬁ@rf&@ﬁkﬁ&&higg\ﬁlipgghepﬁsBFssage al od, ~ produce

presentation e Information s ider conputer 101
constructs arf@) nsdeeeiving deigepl comprigiag a message ped 3 Maior versionaembee. | | ne " XYZ

13 D4  and stokihigThelmbdshlR) AMdhe mbjoR Rer8idR hBMbedh thetAShbriyReridhtt he message. At
step 1301, th$ fle|ﬂ§ ar@fef i.ned. The Topic un&gr 507 is

hexadeci mal "% . SYRRCApsH 1o HER fe%‘énﬂmsmwtg%‘“ﬁw derifty (150)
because mbsage patiorcbbsakictandadftranisorplayéri wirelésh adledtive call bemimnsieaticrd 35 i s
one n i char f . | Dfl t ssage. The data

I engﬁ idér‘Sﬂ)cH go}a{%\@%t’%% ?é‘@"“é@@"“ﬂ@?ﬁ‘?ﬁ%{ %Iﬁket{rz)g tgﬁhee ‘F%é%y five characters
in the porti ofe) t hadetdrguning fsem the major version nuuberayf the signal 9betherthe command i s
conposedselchiige CAMGRRA ﬂéﬂﬂﬁfeﬁ@?&c&ﬁe the insert command, including comparing
18 mal  "29" for a? he

. hexadecl "2 'l I'nsert Conmands. e Dat a
Tr ans| at g majeraisrsion mymbsprecpived in step () witlrfhe IAPIGYCTSjR BYBRErNERsHEd s " 2" .
The sel emtstepbyahl device 130 will accept this command because in this

exa eit is assu t hat, the current value of the Mjor
n{g (d’S1 arB%gn g tge addrinon to Ltlhe memory element In a manner hependent upon
the insert command, wherein the addition is added to the memory element only when

the major version number received in step (a) equals the major version number
received in step (b).
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Ver si on Nunber is 2 The Dat a-@ﬁieet——5@8~ei—ene hundred flfty (150) byt es
is b5 hexadeci mal " urn is converted in

i nt egeVOVNIE8 The Data L%amﬂm”}mu m ”m ty-fi vep%fgsd ‘é“s |s
converted to hexadeci mal "19" Insert 510 is "XYZ 13 D4
12: 31PM Del ayd". At step 1303, the Data TO Insert 510 is packed as

" B166D2040C59A088D103 164E99B 1 A135044CBB30F9CS" 10 and t he Comand

Cont ent Len9t7h SOhasets&e;t/e&maa@be ﬁsmg@rptdce@evmp(ea&amenﬁﬁy At -
step 130 e?%%egcr&nd t ent is set, to Iue of  hexadeci nmal

, Hi§e ¢ g Fﬁcﬁwﬁiaﬁ@“?]i@'}’s'fi%i 4is conpletely
gener at esthnddd teansporta(d witdss Exléative cdlbcommanidaind pastdcdl Iﬁﬁmiansm&'t Comrand

Frexsu 2l SinBRRaR BRI porhR olfFa S SpbEHIRGR, shelidorall SGROE. ¥ 0o o
t he Iﬁwsecrommmteaatm sdnmessage and;airhaat«maaswlmdtsub@dwge 21307 is
pr oducedyeRed 6f mbdity ﬁiH‘mEé%a d]ﬁ'l’the étxgkézhbﬁﬁn 3 shows the

i nformati on serV| ce ssage a ter avi ng act pon by the
| nsert C¥¢afdld 1305. Mbdi fying presentati on 1101 using a DeI ete

ggmm-nd an? aa) | B&?@&Vl@ﬂﬁﬁ@ﬂﬂ cbfy ﬁ§lﬁ§ﬁ§®—ﬁf€%§@ﬁlﬂid@$&m§d %ﬁ;tant tageOU5| y
uses, f ewer es._.as .conpar e ification using
a prior %ﬂd{essandstXE%l?ﬁﬁldb ﬁaﬁga%({tgFg{?P“ﬁ{CH] @gﬁé‘gﬁﬁsﬂ% Pr¥Range Updat e

Conmihd slemént, di sadvant ageously require one commnd having a size of
fifty-one (5 by Lomand 1204 and
| nsert Conmman ) Oggﬁseﬁh%lég%?%pﬁg reéeﬁ\ﬁngﬁ’rpﬁ)?%r?{tﬁﬁxﬁl nven gtrlt uses only
thirty- smzsse%porbgm WWWOWY@NW%&W¢%€&12€PMEM cation
from onep@fochl@rmay ﬁferfﬁsfeh%mfnf‘aﬁé%oﬂa ésxﬂgﬁﬁfa irivfsidhchudntiRdi shbeat i on,

the infolmation Sefvice pr er cohput er constructs, using software
i nst r uct PERESS: aé!dlan@éﬁw&ﬁ&ég’&tsﬂ"i“?éﬁ@ﬁh‘é% ‘%‘FCSF RerTeRpeRFiRg & #ef hods of

pr odigi ngort-&apondmgsubciﬁsgsﬁgw nodi fication froma repertoire of stored
FLEXi nf o co lheh t he th . infarmati gn Sf‘?k? Vi ce. provi der conputer
101. conpar es ““’ LAY YO0 QRGOS P %“%%‘c 'Wﬁ‘ and
chooses vvhethmghd:m]ethe baltdamcbwmﬂmtb;ltescelvc the addition; aiihe net hod  n

accordance w t t tﬁé‘{na
nmessages. Ref gljl‘l %‘E%\Sﬁ& tbgféé\léi, ﬁ-l,dafa%hlﬁﬁe@ rr;g)l‘?‘t‘;l ]gttﬂe gra (ﬂil ca “ nf ormati on
servi ce version ngmber; ged madifying thefmesepry glement @araa,nnzg#psn et upaiithe i ve cal |

devi g@ 13Qociad st aglasstof the sub- RéLeNMR, Addl BE fREMEGhIARE. 1401, 1211 and 1421
The jagged line 1402, 1412 and 35 1422 within the chart may, for exanple,
represent variations in a price of a stock over a period of tine,
with the horizontal axis representing tinme, and with the
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nunbers representing hours, i.e., " 11" represents 11:00 AM The di stances

88; \1\22%099/13658 each hash mark on, lwm Wr"umwlmlam S rPgrerS::/rllfW "

five-m nute periods. The verti cal axi s "represents the price of the
stock, with the nunbers representing a noney quantity, such as

dol | "7

uﬁde?;tsandl ﬁgg t hZFt? %§§n§tﬁ'§%gﬁ ﬁ%\%e co%ﬁi;g(? }{TQC%f&?ﬁ&%%a r%éryof the chart
i s fort yelergent, thé sphactiyei el chvxoslcgnﬁ@md toatqeyvears@gmh@ammmdemaf orty (140)

pi xel s h@fazonta X%?h-lay;rr wuégsg SOEQIWR call B&nﬁm{ca%&?ﬁ}oéasoﬁbm g a display of

size 48 x 140 pi can al so on a_ display haV|ng
a | ar gerSignahpRIpPIATing A addgess tﬁ@Wé’?é‘ﬂdamﬁs‘?@é ROEg cthe messagapoRtiQAr t ret ai ns t he

Si é e 3)}‘ bt sﬂx{t(htlll%a%’}@tln% sﬁlﬁt@hhedﬁ@é af\Pat 1€dst J;nesasgdtmié@sfdb%essage a Aldt er ngt I v%y,
a adls avl er i xels, .I.S se and a
chart IOof ‘%igegm?&%@&tﬁ%%%‘ sgqucgéttgﬁmemory element Compisipg theot t ed- | i ne box

shown wi étépsoft he chart has a size of eight (8) pixels vertically by

fifteen (15) pixels horizaontall xcep t th %%g ted-1ine boxes
on the far le é ofre?‘?i‘ém%ﬁg %c rﬁ aafhgtﬂ}eg a&?“ﬁﬁ‘%‘%fs ?é(bél s vertically
by twent 3ddges8 rnd storing ﬁieﬁebﬂldsmgcmmhﬁzl associalddsuticddress inithembmwgs show

pre-figfi gedegortions of the chart that 15 can be del eted or inserted by

t he | et'e Cohmand 400 and by the Insert Conma 500, respectively,
i n accor dance(bli t hSUPFRAUPTH\R BEP ). fe‘F‘th@ﬁéGP]Gteb‘@HH%’ér"élﬂ%H‘et%ﬁa&Che

dot t ed- 1 { aﬁoﬁ)af@sd ﬁﬁxﬁia?&ﬁra:ﬁﬁ@f(\ﬂlhy@ﬂwir BssdbRativdcall 28méefunitat®d protdcwe cal |
device 1 n the resent ed. Tﬂﬁ%otted i he Hoxes are

e
shown in o[rﬂ)@,t,g}e i CUpman compnsmgaigmgwrgﬁralopgu A Sy e invention.
|t shoul garametess dedcritiiag a porioaiof tHeGubinasgppe, tAO sub—d@késadehespen&mgm on the

far jeft a%rréslﬁgncfiﬂggﬁb-ﬁl%&tag&n the vertical axis and vertical aixs
© determining from the major version number of the delete command
whether the selective call device is permitted to receive the delete command; and
(d) inresponse to the step of determining, changing the value of the major
version number, and modifying the memory element in a manner dependent upon the
20 associated sub-address of the sub-message, and the delete command.

9. In an information service provider computer transmitting messages to a
selective call system, the selective call system forwarding the messages to a selective
call device as sub-messages, a method of transmitting a series of modification

25  messages from the information service provider computer to the selective call system,
each modification message modifying a sub-message stored in a memory element of
the selective call device, the sub-message having a version number, each modification
message having a version number, comprising the steps of:

(a) pre-setting a current value of the version number;

30 (b)  transmitting to the selective call system a modification message
comprising the current value of the version number;

(¢}  changing the current value of the version number; and

(d)  repeating step (b) and then step (c) until each modification message in
the series of modification messages is transmitted.

35

10.  The method of claim 9, in which the modification message is at least
one of a delete command and an insert command.
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nuner al s,
and YVO
al ways to

whi ch generally wll
st gobsCPaNGE.

ri ght

not change as th

number of dotted-line boxes are seliggs ed

I n accordance with the invention is applicable to other 25

e presentations 1401, 1411

because the jagged |i-ne 1402, 1412 and 1422 is
of . the larger dotted-Iine boxdL VY88 e and

t he net hod
si zes and

f or conveni ence;

nunber s of tted-1ine boxes Preferably, a Mdtorola Paging
G aphi cal mat i s used, fui red for detefm ning the
size of the chart, and ot jer BiTsk#RAMEoup data, are in a grgphic
header having a size of silx (6) $YNEs. Prpferably, each pi one bit,
al t hough t he met hod }i n GERERIATCOR] WM th [he inventio e used
where each pixel is conpo thap one bit. T i Rst visible
pi xel imga_graphical infor'mdtT™NQn servi ce nesspge, _ ~asldhe chart
of preseatALans 14Ql, _14fT-and TZZT TS fonvpyed i ¥ efth’ ™~ byt e
of nesgagedataof—am | akdr mat MESSAGK ce-s#message. rdi-ngly,
i nser tti| dSTRAME 0 QUEUEe]iet ijon PORMIKTTERSt | vi s| bl e pi xel a graphi cal
i nf or ; ; HS age—worH-c- have| a Data O f et 408,” 508 of
val ue V| EFrAMEDeEUEUEE|f i rpi2 ei ghR (8) pi xel s wouygp35 | have a Data
Cffseq value of "6" aj pi I Nard inserted of de et ol by bytes of eight
(8) ver i cal pi kel Pr rably., tHe biyte bf TRIAKEMIIERC pi xel s
havinq a Data @fset 4P SLE *%f vdl ue "E“ is |ocated.in the
upper - ljeft corner of the di M'ﬁ Y4Eg AND
20. | FRAMENQUEUE (¢t dhal F BdBuked |t hal the shape of the jagged |ine
1402, ‘IZIranttzz22 135! upd&¥elevery [five (5) minutes. Typically, a
chart (not shofn) can be fr odBENERATAOR pfior art Oiginal Message
Command, and then nodifi ed ' ' I nterval s by prior art
updat e nnmngnd to produc¢16hg\ch t shown injpresentation 1401. It
PROCESSOR | OTHER
PROTOCOL
108 + GENERATORS
MESSAGE
RECEIVER //#06
A COMPUTER/
r_ MODEM
103 104 | TELEPHONE
Y NETWORK 102
INFORMATION
FEEDS
* 101
!
) A A
['146
AIRPORT MOVIES TRAFFIC &
INFORMATION WEATHER
J = 143 RESTAURANT SERVICE
140
SSSLLCULE I INFORMATION
142 ! 145
SPORT FINANCIAL/STOCK
INFORMATION MARKET
\141 INFORMATION FIG 1




5 shoul d be appreciated that the jagged |ine 1402 reflects variations in
a st ockwo 99018658 from10:15 AMuntil 12:15 PM It shoubgralssdess

appreciated that only a limted space in a selective call device
menory el ement, such as nessage nenory 226, is al l ocated for storing
any one information service nessagg/Issuch as the graphical i nformation

service shown in presentation 1401, 1411 and 1421. The chart shown 10 in
presentation 1401 represents a full allocation of space in the nessage
menory 2262 for t TOpIC Nu er 407, 52@ Ther ef ore, 'an_ol dest
portion /6t ?%e char t/™ presentaf ﬂ 1401 nust p @@Ieted

befqre st can be ed. vantjageogis ete
Comanw\?n <1CC§H}§H hF % nventi EMM% éd‘" sel t-he

| ef t—poT oM IZy3s=of—tfeth | ef fepre eht s .of

15 the jagged Jline 1402, r resentl ng the oI dest fifteen (15) m nut és of
stock prices FI G fl ow di agram 150 creation of
t he Del et nmands 1504- 1509 use dify thepmnzl on ser.wmi-ce

Shown in presentation 1401 of FIG step: 1501, it can

be n that the Topic Nunber 407 for th f or mat] -vi ce- message
of Lr‘ 14 _is hpxadgmrml ~99- _ The qteo?”@&- ’?g 390 __are slibstanti allg
Hi agr 4m 940 off FI & 9}andjto st eps
FIG {12. {It ghoulld b¢ apprectated that
o erdsest|hg, llakit |pargign . Each of
'ggrdgto&re%of £h¢ Qi xQofted-1ine
boxes within the |eft porti pm 2038 Ho& neBsqrt8 ndB péedpd to be
fully explained to understand thif 25 [i fvgn® qr= fh® bt piEdpt ted-1ine

box is del eted . tAherefore, 1aa=Tala 5041 s henerat ed
o

first. Secondly. ted-1ing7p e the bottfom dotted-1ine box
is deleted by Del ete Command 1505, etc. Fina —tTe t dotted-line box is
deleted by Delete Command 1509 A receivi ng and decodi Del et e
Commands 04 ., the selective call e4@Q ases fro ssage

e Ry corresponding to-th eft portion 1403 o he
char t40PRxgesen | r aphigpzQf or $.QN ice
iy . 0B e 1063 P71 O 988 369

e fro ) [ acD&d uppn

1599. STATUS }
t h@NFORMATION on CPW GONEENT o ad@nionN ri o rt
i ngl udppg a rj YUMBEBeqe HENGTH 2 Jippfikire | NUMBER,

newest—ftrre \J} ot s—ot—stock pr-rtetsTrre

1600 showi ng creation of the Insert Commands 1605-1610 used to

FIG. 4 *“

ugl )IRANShe




21 nmodi fy the information service nmessage shown in

present ation 1411 of FIG 14. The steps 1601-1604 are sg?g& %ti ally
simlar ?39’?[6@?)3 1001-1004 in flow di agram 1000 of PEFESWY%hg to
steps 1301-1304 in flow diagram 1300 of FIG 13. It shoul d be
appreciated that six (6) Insert Conmands are used to add the right portion
5 1413. Each of the six Insert Qfffiands corresponds to one of the six

dotted-Iine boxes within the right portion 1423. For reasons beyond

t he scope of this invention, the top dotted- Irng &)ox is added first;
therefore, Insert Command 1605 is generated 90 secondl y, lInsert
Command 1606 is generated, and the dotted-|ine- bel ow the top

dot t ad etc nal | he bot ot ne box is added
b %@J\qprr #mndg?gl \'Pcé 6 and -’m}d gqé rt _Commands
1qOBEXSUTE 1610, thejselecti \/e QATA dévr pnory 226
t e @?ATBS Om'“gm :

Pr - LATIB aPh ge of
pr | on I@?@Eﬁlct Gommands
]_GJ- 05_ 4 Lavent. *and

one Insert Commnd is used for renoving and addi ng,

portion of the chart within each do @ R

illustrates a : Concat enates the Del ete Commands

1564 Bp@ 15 amgpthe Insert Commands 1605-1610 of FIG 16 to forma
‘ 1701 is substantially simlar to step

1006 G 10 and to step 1

6 of FIG 13.
Advan the metb¥d i n accorfdance with the invention does not
TO INSERT




any change in preexisting selective call systens or in the pre-existing
t r ans powD-9be3es pagi ng protocols. VWi | epcarrdeisagéad
description of the preferred enbodi nents of the invention has 25 been
given, it should be appreciated that many variations can be nade thereto

wi t hout departing fromthe scope of the invention as set forth in the
appended cl ai ns. For exanpl e, because a single FLEX address is
generally pre-selected for each gﬂ%b% of Topi ¢ Nunbers
(sub-addresses) sharing a simlarly formatted sub-nmessage, the Del et e

Command 400 (and anal ogously, the Insert Command 500) can be revised 30
such that only one Delete Conmand is needed to nodify nmultiple fields of

mul tiple sub-nmessages, that is, nultiple fields of multiple

i nformation service topics. In 130 addition, although the Mtorol a Paging
G aphi cal Format was used in the exanple, t he Del ete Command 400 and
the I nsertggonmand 500 can be used with other unconpr essed graphica
formats, sogh AR ngdows Bitmap Format (L BMWMP), the 35 G aphi cs

| nt er change NE diF), the Tag Image File Formafy (TIF or .TIFF),

22
limted for use with
can be used with
rMjted for use with

and the

X Pi xMap Format (.JXPM). Moreover, 2096 - nventi @g8i
t he 10 -] evel ' iNg pr _
other paging| RECEIVERCALSw| HEMODUITORT

a wreless s | | prot qcol T

ot

] h any wirel ess
prot ocobggFurther,t the inventionfis not
SUPPORT CONTROLLER
CIRCUITRY [ ™ 212
\ +={ DECODER _510
220
BATTERY 21 4
N ADDRESS NON-VOLATILE
234 r’ CORRELATOR | MEMORY
216 by
MEMORY |= s > USER MESSAGE
| INTERFACE |™ ™
. )22 L_ : MEMORY
BATTERY \-226
Y SAVER - '
OUTPUT 7
ANNUNCIATOR 218
232/ INPUT
228
CONTDOLS v
230 DISPLAY

FIG. 6



5 limted for use with wireless protocols

prot OCO‘ng 99/13658

705 N\ +

W claim

5/15

701

702

SUBSCRIBED

TOPIC NUMBER

(SUB-ADDRESS)
?

703

DOES
MAJOR VERION
NUMBER MATCH MAJOR
VERSION NUMBER
OF STORED
MESSAGE

704 ~
DELETE OR INSERT DATA

INCREMENT MAJOR VERSION
‘NUMBER AND RESET MINOR
VERSION NUMBER TO ZERO

706

DONE

FIG.7
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(a) receiving a signal conprising an information service nessage and 10
stori ngvy[pﬁ [ ormatl on service message in the nenory el nt

(b) subseque t to step (a), receiving an insert commnggf(ys%?”ssﬁ'b‘- nmessage
wi thin the nessage portion of said standard transport-|ayer comunication

pr ot ocol format, the insert cpggand conprising an addition to the
i nformation service nmessage and al so conprising paraneters specifying
a location in the information 15 service nmessage; (c)

det er m ni ng wh&érer th%EﬂE?ﬁTEQEEET‘E é@MF@}NG permtted to receive the
d)

addition; a in response to the step of determ ning,

nod Mpdpic ShEE in a manner dependent upon the addition
and up%r_tm% in ebI\TACdPﬁ n such that the 20 size of the information
seryi ge Iﬁt{ﬁ-ﬁﬁé %i by an armunt substantially epual ;- to the
Siz ddté. The met hod of clalml in which
the step ¢f nodifying conpri ses |nsert|ng the addition i:ntg a

ICOMMAND IBe sXetige speci fied by 25 the.
@ONMNAND CONTENT h@lﬁfﬂaqm ﬂa«r@wu KATILLSTEP 3)
DATA TRANSLATION ID = 2 (ALPHANUMERIC)

MAJOR VERSION NUMBER = 1 '

TOPIC ADDRESS = 0X77

DATA OFFSET = 25=0X19

DELETE LENGTH=75=0X4B

| ocati on of the infornmat)
par9@88ter$, and storing/t

N

COMPOSE |28 XX 2177 19 4B
COMMAND

Ve 903
3 /‘ 904

INSERT
CONTENT 280421771948

LENGTH

FIG. 9



24 _ . 3. In a selective call device conprising a
processBP %%4¥M3ked to a nenory el enent, the sel ecti VRCEHPIS/1$874 ce
configured to receive signals transmtted in a standard

transport-|ayer conmmunication protocol format, each signal conprising an
address portion and a nessage porti§/hy the nessage portion conprising at

| east one 5 I nformati on service nessage, a nethod of nodifying

i nformati on service ne menory el ement conpri sing
t he steps of1001 %%TE "\tj‘gébﬁ.\rﬁﬁ&}'@;\ t-gnal conpri sing an

2 VI : ssmand storing the information service

; P (b) subsequent to step (a),
relvD l&Edel et@ SiRERSEA £R08 t he nmessage 10 portion of said standard
t r gnspb! DSyer cOATNLENGTdh=pt%t ocol format, the delete command

Paranet ers descrlbl ng MA'Joortlon of the |nformat|on serw ce

D 1D = 0X28 et erni ni ng whet her
'éE i NUNT‘LSTEEIQI ete conmmand;
es erm ni ng, nodi fying
Pl@%DR

qul en upon the paranmeters and upon

and 15 (d)
t he riy el ement
t he del’ete commmund,

DATA OFFSEmMe2064 gxes -9 hxstpe i nformation service
nessage | /de1(90é’ase NSERBUENGTHa 0B al | v equal to the size of
th POt =TT DATATO |NSERT=“XY2941 D7 12:49PM

2 OnTimeXYZ 875 D4 12:53PM OnTime NOP 83

COMPOSE | 29 XX 2177814848  A212:57PM OnTime”
COMMAND

e 1003

3
PACK
DATA

29XX217781484BB166D2072D18A088DD03164E9A39A13504FDD534
EDCB62CDA40E1BB54111A2062C9D3567426A09FBAAGIDBI674FA
08103866820B240C593A6ADE840413F754D3B728 '

1004 P 1005
4

INSERT 2947217781484BB166D2072D18A088DD03164E9A39A13504FDD534
CONTENT | EDCB62CDA40E1BB54111A2062C9D3567426A09FBAABIDBIG74FA
LENGTH 08103866820B240C593A6ADEB40413F754D3B728

?

CONCATENATE | FINAL HEX MESSAGE:
COMMANDS
AND 8028042177194B2947217781484B8166D2072D 18A088DD03
ADD FLEXsuite | 164E9A39A13504FDD534EDCB62CDA40E 1BB54111A2062C
SIF 9D3567426A09FBAAGIDB9674FA08103866820B240C593A6A
DEB40413F754D38728

< 1006 \
FIG. 10

1007
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WD 99/ 13658 , 5. In a selective call device conprising a
processdYO8YIsFed to a menory el enent, the sel ecti veearabdssdsorisce
configured to receive a signal transmtted in a standard

transport-|ayer
signal conpri si
nodi fying a 5
of :

wi rel ess selective call conmunication protocol format, the
ng an address portlobaﬁﬁd a nessage portion, a nethod of
nmessage stored in the nenory el ement conprising the steps

(b) subsequent to step (a), receivi ng a

(a) | _conprising a nmessage and a maj or
ver si on nu§1201 anﬁéﬁgﬁ%m% the maj or vérsion nunber in
n

d trmpﬂctﬁgxﬁﬁssag portion of said standard

WOATAOFRSE®Et125e cal | comunication protocol 10 . format,
anEkMEb@W:@B ameters for deleting a portion of :the!

si gnal whet her
del et e cofmand,
in step () wt
(ﬂ) 120@r agi ng a
t he pagangters,
t he a& Taj or

(c) determning fromthe nmajor version .nunber. of the

t he sel ective call device is permtted to receive the

i ncludin 0 DID=0X2& he nmj or versi on nunber received
h the majo kE@@TéFWHNKNQWNUNTlLSTEEﬁ) (b); and
portio |T {ALPHAN hner dependent upon
wher eyn/a ICABD y elenent is erased only when
ver si BOSORE qgg @@@p (a) equals the major version

DELETE LENGTH = 25 = 0X19

2
COMPOSE
COMMAND

nunber re:eP/@bg

28 XX21787d 19

/' 1203

3
INSERT
CONTENT
LENGTH

280421787D19

\ 1204

FIG. 12
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6.
processwbggggughed to a nenory

In a selective call

device conprising a

el ement, 'the sel ecti v&gggé(ﬁang@%i ce

st an

nd a nessage portion,

a net hod of

COMMAND CONTENT LENGTH = XX (UNKNOWN UNTIL STEP 4)
DATA TRANSLATION ID = 2 (ALPHANUMERIC)

DATA OFESET = 150 = 0X96 --> 0X8116
DATA TO INSERT = *XYZ 13 D4 12:31PM delayed”

1305

29XX2178811619B166D2040C53A088D103164E99B1A135044CB

291B2178811619B166D2040C59A088D103164E99B1A135044CB

80280421787D19291B21788116198166D2040C59A088D10

configured to receive a signal transmtted in a
transport-layer wreless selecti viml comuni cati on protocol formt,
signal conprising an address portt
nodi fyi ng a
~ 1301 GENERATE INSERT COMMAND
1 TOPIC = 0X78
DEFINE DATA OFFSET = 150
FIELDS DATA LENGTH =25
COMMAND 1D = 0X29
MAJOR VERSION NUMBER =2
TOPIC ADDRESS = 0X78
- 1302 /7 INSERT LENGTH = 25 = 0X19
> \
COMPOSE 29 XX 21788116 19
COMMAND
1300
Ve 1303
3
PACK
DATA B30F9C8
1304
/.
4
INSERT
CONTENT
LENGTH B30F9C8
CONCATENATE
COMMANDS ' FINAL HEX MESSAGE:
ADD FLEXsuite
SIF 164E99B1A135044CBB30F9C8
\ 1306

FIG. 13

N

1307

t he



5 nmessage stored in the nenory el enment conprising the steps of:

(a) rweeionBesg a signal conprising ‘a message and a naj OPCYRSSS/IRO7THUMber
and storing the nessage and the nmjor version nunber in the nmenory el enent;
(b) subsequent to step (a), receiving an insert comand w thin the
message portion of said standd2@Xransport-layer wirel ess selective call

communi cation 10 rotocol format, the inserz nmmand conpri sing an
addition to the ff#83age; d ?@?nining fromthe major
ver si on nunber { € S ¢ [ - - S€lective call device is
permitted to regei B THe incfud|ng conpari ng t he
maj or version nyinber Veeg 1 Wi £t Nt hg maj or “versi on nunber
recei ved in &1 e d) adding the addition to

the menory el emgnt'SintZ Ae
wherein the additigﬁa*,:

received in Q&fﬁ

14 _ the insert conmand,
: he ¥y gleheht only when | ‘the
d in stepi(a) equal s fhe major version nunber
R e e e

228

+

,_
i
\ ]
>\§S§t
1
-~ |
.t,..r...
- }
e bk
| |
PR .
~ | }
S
-~ | ]
=1 |
L
1
e B
e

1411

1421

FIG. 14



27 7. In a selective call device conprising a

procesgp&agg% jed to a nmenory el enent, "the selectlngﬁgkhqgﬁylce

configure receive a signal transmtted in a standard
transport-|layer wireless selective call conmunication protocol format, the
si‘gnal conprising an address portion B3d5a nessage portion, the nmessage
portion 5 conprising at | east one sub-nessage and at | east one associ at ed

sub- addr ess, nmet hod of nodifying sub-nessages stored in the menory
el enment conpr l,ggﬁg t NGGENERAIERDELEHTE COMMANDS (@) receiving a signal
conpr|5|ng 2 nessage and an associ ated sub- address and storing
t he :

CthwaSSOC|ated sub-address in the nenory 10 el enent;

(b) g iug t ?Aé 591)4@1,503%?:,%@ oﬂ? i nsert cormmand within the

me Mf ndar rans | ayer wireless selective call
conou i format, the |nsert connand conpr|5|ng a maj or
versi on nunber, a sub-

COMMAND 1D =0%28

COMMAND CONTENT LENGTH = XX (UNKNOWN UNTIL STEP 3)
DATA TRANSLATION ID = 2 (GRAPHIC) -

MAJOR VERSION NUMBER = 1

TOPIC ADDRESS = 0X99

DATA OFFSET = 726 = 0X0206 --> 0X8556 .

/1502 DELETE LENGTH = 15 = OXOF
2
COMPOSE | 28 XX 41 99 8556 or=
COMMAND
1500
1503
3
INSERT
CONTENT | 2805419985560F )
LENGTH
é \1504
1505
TOPIC = 0X99 ¥
DATA OFFSET = 4140 + 20 46 = 586 28054209844A0F

DATA LENGTH = 15 = OX0F -
1506

TOPIC = 0X99 /

DATAOFFSET =34140+20+6=446 28054399832E0F
DATALENGTH = 15 = OXOF

1507
TOPIC = 0X90 »
DATA OFFSET = 2140 + 20+ 6 =306 | 2805449982320F
DATA LENGTH =15 = OXOF

1508

TOPIC = 0X59 /

DATA OFFSET = 1'140 + 20 + 6 = 166 2805459981260F
DATA LENGTH = 15 = OXOF

TOPIC = 0X%9 | Ve

DATA OFFSET =20+ 626 280446991 EOF
DATALENGTH = 15 = OXOF FIG. 15

1509



address, and an addition to the sub-nessage, the sub-address correspondi ng

to a 15WO%enseSespondi ng sub- nessage; (c) plet/esssisomag from
t he maj or version nunber of the insert conmmand whet her the sel ective
call device is pernitted to recei vi#Mfe addition; and (d) in

response to the step of determ ning, changing the value of the major
ver si on nunber, and nodifying the nenory elenent in a manner dependent upon

t he 20 associ at ed SWEERE&%&?Elﬁés%ﬁfciﬁﬁ&ﬁﬁﬁiggei and the insert comrand.

1601
1 DA Or e < 125 (HEADER) =13
. =125+6 =131
2@35 DATA LENGTH = 15

COMMAND ID = 0X29 L ,
COMMAND CONTENT LENGTH = XX (UNKNOWN UNTIL STEP 4} -~
DATA TRANSLATION ID = 4 (GRAPHIC)

MAJOR VERSION NUMBER =7

TOPIC ADDRESS = 0X99
' DATA OFFSET = 131 = 0X83 --> 0X8103
1602 INSERT LENGTH = 15 = OXOF
L Y DATATOINSERT  408000000000000000000000000000
2 ' _
COMPOSE | 29 XX 47 99 8103 OF 408000000000000000000000000000
COMMAND '
1600
\ Ve 1603
3 .
PACK 29XX479981030F408000000000000000000000000000
DATA
/1604
4 - 1605
INSERT
CONTENT 2014479981030F408000000000000000000000000000
LENGTH
é 1606
TOPIC = 0X99 rg
DATA OFFSET = 131 + 140 = 271 29144899820F0F000001020400000000000000000000
DATA LENGTH = 15 = OXOF | 1607
TOPIC = 0X99 ~~
DATA OFFSET = 131 + 2140 = 411 29144999831B0F0000000600000000000000000000000
DATA LENGTH = 15 = OXOF 1608
TOPIC = 0X99 ~
DATA OFFSET = 431 + 3*140 = 551 29144A9984270F000000000000000000000000000000
DATA LENGTH = 15 = OXOF
1609
TOPIC = 0X99 ~
DATA OFFSET = 581 + §'140 = 691 29144B9985330F000000000000000000000000000000
DATA LENGTH = 15 = OXOF
1610
TOPIC = 0X99 e
DATAOFFSET = 731 + 5140 = 831 2914C99863F0F04040404070404040407040404040F

DATA LENGTH = 15 = 0XOF

FIG. 16



28 8. In a selective call device conprising a
processor coupled to a menory el enent, "the sel ecti vg qu%ls, 186M1 ce
conf i guVOP¥SBecei ve a signal transnmitted in a st andar
transport-layer wireless selective call comunication protocol format, the
signal conprising an address portion &% a nessage portion, the nmessage
portion 5 conprising at |east one sub-nessage and at | east one

associ at ed sub-nessage, a nmet hod of nodifying sub-nessages stored in
the nmenory eI enent conprising the steps of: - (a)
recei

al conprising a _sub- an associ ated sub-
d i ng t he GO %@@J%@W&\@goci at ed sub-address in the
menory ; (b) subsequent to step (a), receiving a
del ete wi thin the nessage portion of said standard

st €| €SS Sel ective call comruni cation protocol
j a mpj or version nunber, a sub-address
g 80descri bing a portion of the sub-nessage, the
{ addr ANDcor r espqre 0§ 4119918556 OFcor r espondi ng sub- nessage;
ope b5 %2ng0 844X @Fsi on nunber of the del ete command
323365'4 Bgﬁlcﬁ: permtted to ¥Aei ve the del ete

stﬁlog:esponse to ;;zstep of determ ning,

whef her tmaneI ect

COIITlullu

changi ng th vFgye of
menory el enment in a’t associ at ed sub-address
of the sub-nessage, + rﬁ?

upon the 2
o In an
i nformation servi ce ﬁd@g%g %P% g%%ofg?g%
+ 29 14 48 99 820F OF 000001020400 0000

+ 29 14 49 99 831B OF 000000000000000000000000000000
+ 29 14 4A 99 8427 OF 000000000000000000000000000000
+29 14 4B 99 8533 OF 000000000000000000000000000000
+ 29 14 4C 99 863F OF 04040404070404040407040404040F

ver si on nupber, and nodifying the

FIG. 17
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(37) Abstract

A selective call device for receiving a signal having an address portion and a message portion, the message portion having
sub-messages, includes a receiver, a message memory for storing sub-messages, and address comelator and a decoder for determining
whether the signal is directed to the selective call device and whether the signal includes a Delete Command having parameters that identify
a portion of a sub-message, or an Insert Command having an additional portion and parameters that identify a location in a sub-message.
In response to'a Delete Command, the selective call device decreases size of a sub—message (801) stored in the message memory by erasing
the identified portion of the sub-message (802). In response to an Insert Command, the selective call device increases size of a sub-message
(802) stored in message memory by adding the additional portion to the sub-message at the identified location (803).




