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1 DESCRI PTI ON Title of the

| nventi on DATA COVMMUNI CATI ON SYSTEM Technical Field
The present invention relatés to a data communi cati on system havi ng
a plurality ofwoemereal s * connected to a communi cati Opbdriipesn233k0
Background Art : Conventionally, in a nmaster/slave type PCS

(poi nt - of--sal e) system the nmaster unit has sequentially

designated the respective slave units (electriqg cash
DESCRIPTION

Title of the Invention

DATA COMMUNICATION SYSTEM

Technical Field
The preseht invention relates to a data
communication system having a plurality of terminals
conﬁected to a communication line.
10 Background Art
Conventioﬁally, in a master/slave type POS (point-
of-sale) system, the master unit has sequentially
designated the;respective slave units (electric cash
regispers(ECRsi:as POS terminals) according to a polling
15 system to enabie the collection or consolidation of
sales data or gie transferring of set data, or the
inguiry of an %éventory. That is, the master unit has
designated,'oneiby one, the associated ECRs in a

predetermined ééquence to perform processing such as the

-

20 collection, con%olidation, etc., of data.

Sy

¥

In this weé, the-master unit manages all the slave
units and effecgs performing, such as the collection and
- consolidation of#the data, thus placing a burden on the
master unit witéithe consequent disadvantage. Where the
25 master unit, iniiarticular, serves as an ECR, therxre is
the problem thaththe master unit per se cannot perform

a registration of sales data until it has finished



enabl e the collection or consolidatign o D data or the
transferring of set data, or the iﬁﬁEﬁAQﬁ of .anjinventory. That is,

the master unit has . desi gnat ed, one by one, the assocj in
a . pr ed¥PEIMALd sequence to perform processing such g@ﬁ&ﬁgmﬁggf

regi sters(ECRs) as PCS term nal s) acqon_ﬂ heeS g_,;‘§§§¢,g g. 15 systemto

col l ection, consolidation, etc., of data. In this way, the
master unit manages all the slave - units and effects perform ng,
such as the collection and consol i dati én of the data, thus placing
a burden on the master unit wth the consequent di sadvantage. \Were
the 25  nmaster unit, in particular, serves as an ECR, there is

t he probl emthat theffestingumdcesyime omithet lastf slave unit. a
registration of sales data until it has finished

Disclosure of the Invention
The object of the present invention is to provides
a communication system having a plurality of terminals
5 - concerned via comﬁunicatioﬁ line in which a buxrden on a
master unit in the processing of the data is decreased.
Accoxrding to the present invention, therxe is
pfovided a data communication method which is for use in
" a data communication system having é plurality of data

10 proceésing apparatuées connected via a communication
line, and in %hich one of the data processing
apparatuses cﬁuses another processing apparatus to
execute data processing, the method comprising ﬁhe
following steps of:

15 a) enabling one of the data processing apparatuses .
serving as a master unit to generate a.work designation
message containing a program statement for performing
predetermined_data processing and to transmit the work
designétion mgésage to another apparatus;

20 b) enabling the apparatus which receives the work
deéignation message to perform data processing in

. accordance with the program statement contained in the

N work designation message;

c) enabling the apparatus which receives the work
25 designation message to transmit the work designation

message to a next apparatus -in a predetermined order;

and
This Sheet Has Been Reﬂlaced

WA




-2 - effecti oce skgigcﬁ—kqe last slave unit. Di scl osure
of the Invention HIS SHEET HARCRERN ng to the present invention,
therefore, 5 therefis pridsAldédDa dath conmmunication method for use in a

data conmmuni cati on systemhaving a plurality of data processi ng
appar atuses connected via a-commrunication |ine, one of the data
processi ng appWOsrHeee serving as a nmastet and maeki ng anopds

! , PCH§PY6/02332
processi ng apparat us execUtygis dadeBial Been §sing, the nethod including the
E €S
ﬁn
to

steps of: a) gener i gnati on nmessage including a
program statenment for perfor mmmu
transmtting the work design a next apparatus in

eq data processi ng and
accordance with a predeterm ned order 15 by :the naster; b)
perform ng data processing in iccprda ce with the . program st at enent
included in the work dedllgfgmP ﬁt-h’é%séb% data |processing whed HRAPCHAFERE| ves
t he work designatiQn .jessage from.the ter. 20, ¢C) ddi ng the
result of data proc r{leﬁaggé??%f rﬂE""éf’r‘?ﬂttthtL n s"t%eﬁpPﬁ%aFﬁfb ghﬁowgesi ghation
message to be transygds s appar at us whi ch

%r%(st_l dtion ﬁ&&rﬁﬁfg@%@e ; g%tti eR¥£EOA. d)

receives the WO esignation ) the naster;

transmtting the work degicapraihg cdoasdPredent IGveditiBn, henhegguks of data
processi ng performed at step (b) to a next apparatus in accordance with
a predeterm rged praovddedby dataramainitcadion) systenvRavihg &Wﬁkurality
desi gnati on

of data procéssing apparatuses connected via a
communication line, each of the data processing
apparatuses comprising::

transmitting/receiving means for receiving data

16 from the communication lihe-and'for transmitting dgta to

the communication line;
memory means for storing a work designation message
which is received by the'tranSmitting/réceiving means
' from another data processing apparatus;

15 - processing means for performing predetermined
processing on the basis of the work designation message
stored in the memory means; and
' transferring means for trénsmitting the work
deSignation message which is stored in the memory means

20 to’'a next data processing.apparatus in accordance with a

- predetermined order. |
. Brief Description of the Drawings
FIG. 1 is a-system arrangeﬁént of a POS system to
which the preséﬁtIinvention'is.applied;

25 FIG. 2 is a block diagram of each ECR constituting

a POS system;

FIG. 3 is a view showing a transmission format of



message fromthe master; and e) perform ng data processing in
accordance with the 30 result  of data processing included in the work
desi gnati on nmessage by the master when the master receives the work

dési gnation ngg aﬂﬁ" cluding the result of data pr ocessi

Preferably the net ogpfurther I ncludes 35 f) : enablindqgﬁgmgﬁﬁﬁﬁatus
whi ch recei ves the work desi gnation nessage to store the work

desi gnati on nessage t herei n;

REPLACEMENT SHEET . : 4 - 3 - 9)
transmtting a conpletion notice to the apparatus of a transm ssion
origin after conpletion of data processi ng on the basis of the program

statement in the a Work dsigmetiion meesagee; and 5 h)

elimnating the nmessage stored in the step f), when the conpl etion
notice is received from tAEGnektis a ﬂmar:ﬂm showingaasndutline of a
desti nati on. Preferably the nethod further includes the step
i) of, when the conﬁWh@l%wP?ﬁﬂﬁﬁﬂ?ﬂf;“nGPChe@§RVed in a 10 predeternined

tinme perlod fromthe next_apparatus as a tra sn1SS|on destipation,
transmitting the nessage ¥ 8 s 1h&t Hhow, Ghark: §aowing a step Ad (work

5 designation message issuance processing) in FIG. 4;
FIG. 6 is a flow chart showing a step A5 (work
designation message transmitting/receiving prosecution
processing) in FIG, 4; .
FIG. 7 is a flow chart showing a step C4 (woxrk
e .10 designation message analysis prosecution processing) in
T a step C4 in FIG. 6;
FIG. 8 is a view for explaining an outline of an
operation at a time of collecting data;
FPIG. 9 is a view illustratihg collection result
15 data in the work designation message;
FIG. 10 is a flow chart of a second embodiment;
FIG. 11 is a view for explaining the second
embodiment according to the present invention; and
FIG. 12 is a view for explaining a third embodiment
20 according to the present invention.
Best Mode of Carrying Out the Invention
(First Embodiment)
FIG. 1 is a system arrangement of a POS system. In
this POS system, three ECRs serving as POS terminals are
25 connected to a local dedicated line. The respective ECR
itself_performs registration processing on sales data

and can serve as a master unit against the other ECRs.



Preferably the nmethod is for use in a POS system using ECRs as data
processi ng apparatuses and in which the 15 processing perforned based on
t he work designati on nessage is a data collection or consolidation on
sal es data regi stered by the ECRs. The present invention
al so provides a data processing apparatus including: 20

transm tting/yweefhesbg?d Means for receiving data from ot %
processi ng apparatuses via a conmuni cation line and for transm %lng

data to the other data processing apparatuses via the comunicatijon

l'i ne; means for setting a master node in which the 25
‘apparatus serves as a naster unit; 3 nmeans for generating a
wor k desi gnati on nessage, transmtting the work designation nmessage to
a next apparatus and performng a naster processing after the work

desi gnati on nesspige tele @ifutthed ECRC kst BRéchastderuridte i3 toTeels@gna®gde i S
bei hg set: menory nmeans for storing a work deS|gnat|on

nmessage whi ch | sthecmdMegtipnt bé sadesndatanyt reeeiconsplidatieansfathe

gengrated fromthe other data processing appar at uses when the naster

node i s not set;S&es data relatiygct9sthg ftkew BGRs mx ftdeni ng

pr edet er m ned ﬁﬂ$ essi ng on the baS|s of the work designation nessage
me

stored in the 08 8R%
REPLACENEhg SHEET By the term "collection of the sales data" is here

meant that the ECR serving as the master unit gains
access to data on individual items of goods stored into
a registering file of the ECR. The term "cbnsolidation
of the sales data* is intended to mean that the master-

10 ECR gains access to the consolidated data of the sales
of the respective ECRs. The term "transferring of set
data" is intended 1':6 mean that the master-ECR transfers
data to the other ECRs so as to add new data to the
goods/price table (Price Look-Up Table) in ECR and

15 rewrite data. |

' For the ECR serving as the master unit it is

necessary'to operaté a wak designation'key”FK on the
respective ECRs and designate the kinds of processing:
Where, for example, ECR1 designates the collection of

20 sales data to the other ECRs, the operator designates
"collection” on a kefboard on the ECR1 and operates a

. work designat;bn kéy FK. Then a work designation
message is created for “collection” and the message is
transferred to the other ECRs; ECR2 and ECR3 in this
25 order to perform sgles data collection ptocessing.,The
detail of this processing will be set out below.

FIG. 2 is a schematic block diagram of the



transferring nmeans for transmtting the work desi gnati on nessage which

Is stored in the nenory neans to one of the data processing apparatuses
in accordance with a predeterm ned order. 5 Preferably the
dat a processi at us further i ncl udes neans” f or addi |t of
an operation gﬂoaﬁgﬁﬁbrned by the processing neans to the moﬁﬁggggﬁgﬁgTion
nmessage. Preferably the data processing apparatus further 10
i ncl udes neans for, upon conpletion of the data_ processing on the basis
of the work designation nmessage, transmitting 6 3 conpl etion notice to a
data processing apparatus of a transm ssion origin; and

means for, upon receipt of a conpletion notice 15 froma data processing
apparatus of a transnespsafive EQRsstination of the work designation

message, cancelling the éﬁmwaiion desi%aatlon nmessage stored in the
MeENDry neans. A CRY Jkleqantrodige ﬁtﬂhﬁlﬁc‘é%s%hbs Ffardax us

further i ncl udes means for, .unless.a co tiop notice is received 20
fromthe data procesd% Wd}dﬁm 31‘:&°Pfag§ﬂ$§s?grpr°gr‘m§stsitﬁ’§ﬁpoﬁniﬁ a
redetermned tine a her .dat a
pr edet et 7o R0k o2 PAATOl e sa1bDC0RER AR O LARNE 08h2

processi ng appar at us. FRLRS of awi'ngs

I'n order that §he prl?éﬁ%ax‘d“ﬁ@"t‘&'ﬁe”ﬁis?@ai}@&eon a disdy &i‘ierlha' Eﬁdbe
preferred enbodi nents "wi I-l now be described by way of ~exanpl & Wit
reference to the figufiited by ia) p#intling device 15 on &lfecelipty jougial egha

arrangenment of a POS system
to be stored in a file in a RAM 16.

Areas are provided, in the RAM 16, for storing
predetermined data and ﬁarious kinds of files. A memory
10 area 15-1 stores ECR No. A registering file 16-2 stores
individual-sales data and includes files on the goods
items by kind, person in charge, and so on. A file 16-3
storés results of consolidations of the sales data. The
RAM 16 further has an.area 16-4 for storing a work |
15 designation message and an area 16-5 for storing a flag
indicating that the work designation message has been
issued.
The keyboard 13 includes, in addition to various
tjpeé of keys for registering sales data on the ECR, a
20 work designation key FK 13-1 for serving as a master
unit, a “collectionF key 13-2, a "consolidation" key
13-3 and a "setting" key 13-4 for designating processing.
When the work designation key 13-1 is operated and,
for example, "collection" key 13-2 is operated, the work
25 _designation message for designating déta collection to
the other ECRs is read out from the ROM 12 and stored in

the work designation message memory area 16-4. This



30 according to a first preferred enbodi nent of the present I nventi on;

FIG 2 is a block diagramof each ECR constituting a POS system

FIG 3is a vieM/shomAng a transm ssion fornmat of 35 WD 97/ 09700
PCT/ JP96/ 02332 4 a work

desi gnati on §?ﬂﬁ FIG 4 is a flowchart sh an outllne
of a - qﬁ? operation in each ECR FIG.gg&Jg

chart showing a step A4 (work 5 desi gnati on nessage i ssuance :
processing) in FIG 4, FIG 6 is a flow chart showing a step
A5 (work ' desi gnati on nessage transnittli ng/receiving prosecution

message is transmitted from a communicaﬁion interface
* area 17 to the associated ECRs Upon recelpt of the

message from the ECR serv1ng as the master unit, the
designated ECRs allow the message to be stored in the

5 work designation message memary area 16-4.of their own
RAMs 16. | | |

The work designation message is comprised of three

parts, as shown in FIG. 3, that is, commﬁnication data,
processing program statement and processing data.

10 The coﬁmunication data coﬁtains Eck No. of &
transmission oxrigin and ID representlng the klndslof
processing. The processing program statement has
itslﬁxedetermined programs set by “collection“,
“consolidation" and:"séttingﬂ procsssing, The _'

15 prdcessing_data contains results of collection and
consolidation processing by she associated ECRs, when
the message is for "collection" and “consolidation”, and
data set in the Price Look?ﬁp Tables when the message is
for "setting".

20 . Then the opefation of the POS system will be
explained below in accor&ance with a flsw chart as shown
in FIGS. 4 to 7. | N

. | FIG. 4 is the flow chart briefly showing the
operation'of the respective ECRs.

25 In a key input waiting state (step Ai), if any key
is input, then the CPU 11 ana1YZés the input (step A2).

"If it is an ordinary registration operation by the ECR,



processing) in FIG 4; FIG 7 is a flow chart showi ng a step

4 (work 10 desi gnati on nessage anal ysis prosecution processing) in

a step &4 in FIG 6; FIG 8 is a view for explaining an
gutline of an operation at a tinme of collecting data,

FIG 9is a V|éwwﬂpﬂﬂstratlng collection result 15 dataPFﬂﬂ?%@mﬁark
desi gnati on nessage, FIG 10 is a flow chart of a second
enbodi nment ; FIG 11 is a view for explaining the second

enbodi ment according to the present invention; ®and FIG 12 is
a view for explaining a third enbodi nent 20 according to the present

I nventi on. Best. Mbde of Carrying Qut the Invention (First
Enbodi nent) registkatiod ﬁﬁoﬁﬁ&ﬁ&ﬁgﬂﬁsammdagénentegistefiigsingunn In

this POS system three ECRs serving as PCS termnals are
sales data in the reglstratlon file 16-2 (step A3). 1If,

on the other hand, the work designation message
execution key FK is'operated, control goes to step A4
5 and work designation message issuing processing is
carried out as will be set out below. Or in the key
input waiting state, if there occurs no keyed-in
.oéeration, control goes to step A5 and work designation
message transmitting/receifing execution processing is
10 carried out as will be set out below.
. FIG. 5 shows a flow chart showing the work
de51gnat10n message issuance process;ng (step A4 in
FIG. 4). Based on the contents of the process;ng
designated at a time of operating the'work des;gnation
15 message execution key FK, the CPU 11 enables the
creation of a work designation message for performing
processing on the associated respective ECRs (step Bl).
If the ECR] acts as a master unit and collects data
" on, for exampie, "liqﬁors“ from the sales data of the
20 whole POS system, the conditions of the "liquors" are
contained in the "collection" processing program
stateﬁent. The processing data contains collection data
on this kind of goods in the ECR1.
| The created wosk designation message with an ID
25 inherent in its processing is sent to the next ECR (step
B2). In this case, ﬁhe next ECR means an ECR designated

in a predetermined order, that is, an ECR having No.

»



25 connected to a |local dedicated line. The respective ECR

Itself perfornms registration processing on sales data and can serve
as a master unit agai nst the other ECRs. WO 97/ 09700

PCT/ JP96/ 02332 5 - The rol e of
the ECR as t r unit is to designate - the coll of sal es
data or the conso { ation of the ° sales data relativ E@hgpmgabther
ECRs or the transferring set data. 5 By the term
"collection of the sales data" is here meant that the ECR serving
as the master unit gains access to dat®a on individual itens of

goods stored into
'following to that of the ECR now in question This ID
) ' and work deSLgnation message are stored in the work
designation message storage area 16-4 (step B3) and the
‘issuance origin flag 16-5 is also set (step B4).
5 | FIG. 6 shows a flow chart showing the work
'designation message transmitting/receiving processihg
(step AS in FIG. 4). - |
The respective ECR checks, at ali times, whether
the work desionation messaoeuis received or not during
10 operation (step Clj,' if it is'received, ohecking is
made to see whether the-issuance origin flag is ON or
not (step.CZ). lIf the.work designation_message issued
from the ECRl is received by the ECR2Z, since the ECR2
constitﬁtes no.work designation message.issuance origin
15 in this case, control.goes.to step C4 and the work
designation message analysis execution processing is
carried out. | o o
FIG. 7 is'a flow chart showing the work designation
message anaIYSis execution proce551ng
20 It is determined whether or not the registration
processing of the sales data as the function of the ECR
is now performed (step Dl). If YES, no processing
. corresponding to the work designation message is exacted
so as to give priority to the registration processing
25 ~and history data (in this case, the registration in-
' progress'indioating data) showing an inability to effect

further processing is prepared as shown in step D2 and



Lt

a registering file of the ECR The term "consolidation of the sales
data" is intended to nean that the master- 10 ECR gai ns access to the
consol i dated data of the sales of the respective ECRs. The term

“transferring of set v data" is intended to mean that the - ECR
transfers WOOTARI0, { o the ot her ECRs so as to add new data o ihez
goods/price table (Price Look-Up Table) in ECR and 15 rewite data.

For the ECR serving as the master .unit it is necessary to operate a
wor k desi gnation key FK on the respect?ge ECRs and designate the

ki nds of processing. Where, for exanple, ECRL designates the
collection of 20 sales data to the other ECRs, the operator designates
"col l ection" on a kegticambude goesECRt efidthpcprReess. Furtherygegen

desi gnation key FK. Then a work desi%natign ) - nmessage . s created_%@é{2
"col  ection" and t heqlesgugxrogyess of regighzakiong When He Jish AOtEBRSSL

and ECRS in this to perform processing corresponding to the work
designation message (step D3), no data processing

5 corresponding to the work designation message is carried
out. If, for example, a department of a processing
target is desigﬁated as "liquors" in the "collection"
work designation messagé, when there is no corresponding
designation department, no data processing‘corresponding

10 to the work designation message is carried out. In
these-cases,:processing-unavailability history data
indicating these facts is prepared as shown in step D2.

- If not in progréss of registration, when it is.

possible to effect processing corresponding to £he work

15 designation message, the processinguﬁiogram is executed
ih step D4.

When this woxrk designation message analysis

execution.prdcessing is completed, control goes to step
C5 shown in FIG. 6, back-up data of the work designation

20 message is'prepared and it is stored in the ECR at its
own wbrk designation message storage area 16-4. In this
case, .at a time of data collection/consolidation
processing, the ECR also stores results of its own
processing contained in the wofk designation message as

25 the back-up data in the work designation message storage
area 16-4. The content of this work designation message

storage area 16-4 is sent to the next ECR, that is, if



25 order to performsales data collection processing. The det ai

of this processing will be set out bel ow. FIG 2 is a
schemati c bl ock di agram of the WO 97/ 09700

PCT/ JP96/ 02332 6 _respective
ECR. : CPU 11 controls the whole of this ECR ig

accordance dy?ﬁwwgrlous ki nds of prograns stored in a , ﬂ$T”E&WPT¥ and
allows the sales data which is input froma 5 = keyboard 13 to be

di spl ayed on a display unit 14, to be printed by a printing device
15 on a receipt/journal and to be stdled in afile in a RAM 16.

this is the ECR2, to the nekt.ECR3 as shown in step Cé6.
: A work compleéion nofice.is sent to the ECR1 as the
transmission origin as shown ihlstep C?.; The processing
in such Steps C5.tp c7 ié c#rried.out even in the case
5 where the processing cérresponding t§ the work
designation ﬁeséage has not been executed as in progress
-0of registration. - :
The Ecﬁl receives the wéik completioh notice from
‘the ECR2 and,'when it defecis.its recepiion (step C8),
10  ‘the contents of the w§rk desiénﬁtion message storage
area'16-4 is clearedl(sfep CQ) so as to cancel the back-
up of the work deéignatioh méssagg. Backing up.the work
designation message is éffecied; for temporaryIStorage
and holding, uhtil the work_coméletion notice is
15 received from its'transmission.origin. Where no work
completion notice is received a prédetermined time from
the.transhiésion of the work déSignation message (step
CiO), the folléwiﬁg ECR is designated and the work
desigﬁation ﬁessége is transmittéd.in steé Cl1i.
20 In this way, the work deéignationlmeésage is
sequentially transferred to:the.éssociated respective
ECRs and, finally, thé corresponding trahsﬁission origin.
. ' In this case, the ECRBIexecutes the collection
processing in accordance with'the.receivéd message and
25 completes it and, when the ECR1 receives the work
completion notice, the ON of thé issuance 6rigin flag is

detected in sfep C2 and control goes to step C3 and



Areas are provided,

in the RAM 16, forIStbFihg pr edet er mi ned dat a

and various kinds of files. A nenory - 10 - area 16-1 stores ECR No. A
registering file 16-2 stores i ndi vi dual sal es data and i ncl udes

files on the goods

items by kind, person in charge, A
file 16-3 09 es results of consolidations of the salalgelgr-'%gf@ss”rhe
RAM 16 further has an area 16-4 for storing a work 15 desi gnati on
message and an area 16-5 for storing a flag ..indicating that the
wor k desi gnati on nessage has+been i ssued: " - The keyboard
13 includes, in addition to various types of keys for registering
sales data on the ECR, a 20 wor k designation key FK 13-1 for serving as
a master uni &, masten| peatéssinkdys performedcorBat d,i dihe [EER1
13-3 and a "setting” key 13-4 for designating processing. Wen
the work desi gnati ondrejgnatas jdatshaallestden to the assgeiategprespective
"col l ection" key 13-% IS operated, the work '

10

15

20

25

CR's, consolidates the collected data from these ECRs
and prints a result on a journal report.

FIG. 8 shows the procéssing concept of a whole
system at a time of data collection. Upon issuance of
the work designétion nessage, the ECR1 transmits the
work designation message including the result of
collection as a processing history to the ECR2. The
ECR2 transmits the work designation message including
the result of processing by the ECRllaé well as a result
of coliéction by itself to the ECR3. Tﬁe ECR3: transmits
the work designaﬁion message includiné the regﬁlts of
processing by the ECR1 and ECR2 as wgll as a result of
collection by itself to-the ECRl. In this case, FIG. 9
shows an ekample of collection by department and, in an
ECR3 in FIG. 9, processing is not possible due to somé
reason, such_as "in progress of registration". 1In this
case, a histéry indicating the "unavailability of given
?rocessing"_is sent, as a result of processing, to an
ECR1. . | -

Where, in the P0OS systeﬁ thus constructed, the data
collection/consolidation operation, for instance, is to
be executed on the respective ECRs, it is only necessary
for an ECR acting as a master unit to transmit a work
designation message to the next ECR. It is, therefore,

possible to largely lessen the burden on the master ECR.



25 desi gnati on nessage for designating data collection to t he

other ECRs is read out fromthe ROM 12 and stored in t he work

desi gnati on nessage nenory area 16-4. This MD 97/ 09700

PCT/ JP96/ 02332 nessage i s
transmtted gomuni cation interface area 17

associ at ed é%gs Upon recei pt of the nmessage fron1gﬁﬁmkgﬁp§%rV|ng
as the master unit, the designated ECRs all ow the nmessage to be
stored in the 5 wor k desi gnati on nessagg menory area 16-4 of their
own RAMs 16. The work designati on nessage is conprised

of three

It is also possible for the master Ecﬁ to perform

a registration operation eyen_if other Ecﬁs perform the

data.coilection/consoiidation, etc...; Further, in the

case of the data consolidation, the data is consolidated
5 on the respective ECR, thus enabling further lessening

of the master ECR’‘s burden.

Further, the processing program statement is
contained in the work designation message and, even if
any ECR not having such a function is inclnded in the

10 system, it is possible to execute that function in
accordance with such a program statement Even if any
new function is reqguired, it is possible that, nithout
changing'the contents of the ROM in the ECR, sdch a new
function can be implemented by the work des;gnation

15 message sent from the other ECRs.
In the ECR receiving the work designation message,
' e#en where any processing corresponding'to the work
designation message ‘cannot be perforiued due to some
reason such as in progress of registration, since
20 history data representing the unavailability of such
processing is contained in the work designation message,
it is possible for the master ECR to, when the work

- | designation message is returned back to the master ECR,

recognize the reason of such ﬁnavailability through the

25 =~ analysis of the work designation message."

Since, upon transmission of the work designation

message to the next ECR, a'corresponding backup is



parts, as shown in FIG 3, that is, conmmunication data, processi ng

program st atement and processing data. 10 The comruni cati on data
contains ECR No. of a transm ssion origin and ID representing the
ki nds of rocessi ng. The processing program statenen

its predetermwr?eﬂ%ﬁﬁﬁgrarrs set by "collection", ..Congg?@gsg{olzag%.. and
"setting" processing. The 15 processi ng data contains results of
col l ection and consolidati-on processing by:t-he associ ated ECRs,
when the message is for "collection" ah#i "consolidation", and

data set in the Price Look-Up Tabl es when the nessage is for
"setting". 20 Then the operation of the POS systemw || be

expl ai ned bel ow i n goepadedce iti b possibbdehto tnase shaiepeat requesh éved. 4
to 7. FIG 4 is the flow chart briefly show ng the

operation of the rededhes cagervhere the work designation message is
disappeared on its transmission path. In the case where
a power failure, etc., occurs in ;he transmission
5 destination, the message can also be transmitted to
still another ECR, thus ensuring the positive
transmission of the work designation message.
(Second Embodiment)
In the above-mentioned system, if more terminals
10 (ECRs) are concerned to the network, more time is
required for a master unit to receive a returned-back
messaée after.all the processing for requiring more
amount of operation as in the collection of data has
been ended. In the case where fixst the "collection®
15 is designated and then it is desired to immediately
know a result of "consolidation" while stopping the
"collection" designation, it is necessary to interrupt
an earlier designation.
In order to solve this problem, an additional key
20 for designating an interruption of an operation is added
to the ECR and, by the depression of this key, a work
L designation message is prepared for the *interruption®
mode. In this case it is only necessary to add a
flowchart of FIG. 10 to the flowchart performed by the
25 ECR as shown in FIG. 6.
With reference to FIG. 11 explanation will be given

about an ECR1 serving as a master unit, designating



25 In a key input waiting state (step Al), if any key S

I nput, then the CPU 11 anal yzes the input (step A2). : If it is an
ordinary registration operation by the ECR WO 97/ 09700

PCT/ JP96/ 02332 regi stration processing is nmade for registering
I nput sales data in the registration file 16-2 (step A3). If,

on t he ot hewdwardroot he wor k desi gnati on nessage ex?@ﬂ&hﬁﬂzﬁfy FK is
operated, control goes to step A4 5 and wor k desi gnati on ‘nessage

| Ssui ng processing is carried out ag will be set out below. O in

t he key I nput waiting state, if there occurs no keyed-in

a "collection® and then designating an “interruption".

. In FIG. 11, at a time point in which the ECR1 sends
an “interruption”, collection processing is shifted from
an (N-1)th ECR to an N-th ECR. An ECR2 determines

5 whether or not it receives an "intérruptibn" message
from the ECR1 (step Cl, FIG. 10). Then it determines
whether or not this méssage is the intérruption message

(step E1). If YES, the ECR2 determines whether or not
processing is currently performed based on an earlier

10 work designation message in step E2. In this case, the
ECR2 has already éompletéd the processing and transfers
the inteérruption message to an ECR3 (step E3).
Sihilarly;'the message iS'sgquentialiy transferred from
the ECR3 to an ECR(N-1) but the processing time reguired

15 to transferring the message is brief. Therefore, while
an ECR(N) is executing the collection of data, the
interruption message is reached from the ECR(N-1) to the
ECR(N). When the ECR(N) stops the processing now in
progress, it sends the interruption designation message

20 back to ‘the ECR1 of an issuance origin (step E4). Thus,
the ECR1 detects the interruption made.

(Third Embodiment)

A third embodiment according to the present
invention will be explained below with reference to

25 FI1G. 12.

FIG. 12 shows an outline of the issuance by an ECR1

- of a work designation message on an inventory inquiry.



operation, control goes to step A5 and work designation nmessage

transmtting/receiving execution processing is 10 carried out as wll
be set out bel ow. FIG 5 shows a flow chart showi ng the work
desi gnati on nessage i ssuance processing (step A4 in ased
on the conten?‘g’%ﬁ”‘("ﬂe processi ng designated at a ti Eéﬁg?’%%‘)'}?@?ati ng
the work designation 15 nmessage execution key FK, the CPU 11 enabl es

t he creation of a work designation nmessage.for performng
processing on the associ ated respective ECRs (3fep Bl). If the
ECR1 acts as a master unit and collects data on, for exanple,

"It quors" fromthe sales data of the 20 whol e PCS system the
conditions of the "liquorkéwAarin order tocgiwvai aadinquiite to dihecitihex’ ECRs
processi ng program : ‘statement. The processing data contains
col l ection data as torthehicontiemtsobfgsodiven daka HORe, the ECR1 issugpe

created work desi gnation nessage with an ID L. ) )
a work designation message containing its processing and

inquiry data. Then this work designation message is

5 sent bacn to the ECR2. Here, the ECR2 determines
whether or not it manages, under its own control, data
required for an inquiry corresponding to the work
designation messege. If the answer is negative, the
work designation message is sent to the next ECR3. Then

10 the ECR3 deteiﬁines whether or not it manages, under its
own control, data necessary for an inquiry in the same
way as set out above. Now, if the data necessary for an

- inquiry exists in the data‘file, the ECR3 directly makes

an inquiry response to the ECR1 of an issuance origin

15 without sending the work designation message to the next
ECR4. Where an input is designated as goods inquiry
data, for example, not only the number (No.) of the
goods but also the color, length, widfh, etc., of the
goods, if the ECR3 contains the corresponding data in

20 its data file, the ECR3 makes an inquiry response to the
ECR1.

In this way, where a given ECR makes an’ inguiry
against another ECR, it is only necessary for an
original inquiring ECR to issue_the work designation

25 message and, in ﬁhis case, send it to the next ECR only
so that the burden of the original inquiring ECR can be

largely alleviated. Since the work designation message



25 I nherent in its processiing is sent to the next ECR (step

B2). In this case, the next ECR neans an ECR desi gnated

predeterm ned order, that is, an ECR having No.

in a
WO 97/ 09700

PCT/ JP96/ 02332 | 9 following to °
t hat of the in question. This ID - and work natlon
nessage are 5&@?@§mhn the work desi gnati on nessage 8&@

16-4 (step B3) and the i ssuance origin flag 16-5 is al so set (step
B4) . 5 FIG 6 shows -a flow chart show ng the work

desi gnati on nessage transmtting/receiving priodcessing
FIG 4).

(step A5 in

contains the corresponding processing program, it is

also possible to make an inquiry response to the

originallinQuiring ECR even if the inguired ECR is not

equipped with a function necessary for the inquiry

5 response.

Although in the respective embodiment the POS

system has been explained as comprising a plurality of

ECRs, the master ECR may be comprised of a personal

computer. Further, the present invention is not -

lO restricted to the POS system and may be applied to other

data communication systems.

Industrial Applicability

According to the present invention, there is -

provided a communication system having a plurality of

15 terminals concerned via communication line in which a

burden on a master unit in the processing of the data is

decreased.
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_ REPLACED }: Ts SG
The respective ECR checks, af all tines, tjhe work

desi gnation nessage i s recei E]il?(%mmgpndmgeldg 1®>pagedoperat|on (step C1).
If it is received, checking i Claim(s) npdgdtﬁ&s&qm@hbﬁﬂﬁr t he i ssuance

origin flag is ON or o Drésihgp) Chiged L. ybrk..desi gnati on
message i ssue¥VO9I7MI700  from { frp ABGIRAt i S : begai. vedttgtg:&m ,,,,,,, , Pﬁ%‘@z?’ﬁe
ECR2 constitutes ho work designation message jissuance origin 15

in this case, control goes to step C4 “and the work. . designation
message anal ysis execution processing is 18 carried out.

FIG 7 is a flowchart show ng the work designation ’mumﬂﬂﬁuullll”ml]
anal ysi s execution processing. 20 It is determ t
the registration processing of the sglgs qatga as t e funtti'on “of

t he ECR i's now perfornmed (step D1). If YES no processing

corresponding to the work; deai gadki EmABASEHELOS aRiceGhich is fop asetin
give priority to the registration processing
a data communication system having a plurality of data
processing apparatuses connected via a communication
-5 line, and in which one of the data processing
apparatuses causes another processing apparatus to
execute ‘data procéssing, the method comprising the
following steps of:

a) enabling one of the data processing apparatuses

10 serving as a master unit to generate a work designation

T
el

message containing a program statement for performing
predetermined data processing and to transmit the work
designation message to another apparatus;
b) enabling the apparatus which receives the work
15 designation message to perform dataiprocessing in
accordance with the program statement contained in the
work designation message;
c) enabling the apparatus which receives the work
designation message to transmit the work designation
20 message to a next apparatus in a predetermined order;

‘and

d) completing the data processiﬁg when the master
unit receives, from the next apparatus, the work
designation_méssage generated therefrom.

25 E 2. The data communication method according to
claimll, further comprising the step e) of enabling the

apparatus which receives the work designation message to

This Sheet Has Beer- Reilaced




25 and history data (in -thi t he registration i n-
progress indicating data) show ng an |nab| 0 effect further

reySeaortossa” 7 ** " HINNMARAY - o © %OtV o

y s route
goes out of the process. Further,® eben¥ifs = é not |n progress of
registrati on,Woieemema is not possible - per f or m pr o CREY$IPHGH02332
correspondlng to the work de5|gnat|on nessage (step D3), no data
processing 5 corﬁms epl mork desi gnation nessage is carried
out. If, for exanple : pr00f§5|ng target is
desi gnat ed as Ilquors ction” wor k desi gnati on

nmessage, when there is no correspondlng
contain a result of the data ﬁrocessing performed in
accordan;e_with the program statement of the work
designation message in the work designation message to
be transmitted to the next apparatus.
s 3. The dats communication method according to

claim 2, further comprising the steps of:

f) enabling the apparatus which receives the work
'designation message to store the work designation
message therein;

10 g) transmitting a completion notice to the
apparatus of a transmission origin after completion of
data processing on the basis of the program statement in
the work de51gnat10n message, and

' h) ellmlnatlng the message stored in the step f),

15 when the completion notice is received from the next
apparatus as a transmission destination.

4. The data communication method according to
-claim 3, further comprising the step i) of, when the
completion notice 'is not received in a predetermined

20 time period from the next apparatus as a transmission
destination, transmitting the message to another
apparatus.

'S. The data communication method according to
claim 4, which is used for a POS system using ECRs as

25 data processing apparatuses and in which the processing
verformed based on the work designatioﬁ message is a

data collection or consolidation on sales data



desi gnati on departnment, no data processing corresponding 10 to the work
desi gnation nessage is carried_ggL,_,Ln/—f—***"fﬁése cases,

processi ng-unavail abi lity history data di ¢ating these facts is
prepared as shown in step D2. mmm\ “ \!\! g\l n progress of
regi strati on, Wohe#psveo i s A

pr ocessi n§TEPIEEFBndi ng

to the work 15 desi gnati on nessade, the processing programis executed
in step D4. When this work designati on nessage anal ysis
execution processing is conpleted, control "goes2@o0 step C5 shown in
FIG 6, back-up data of the work designation 20 nessage i s prepared and
it is stored in the ECR at its own wor k desi gnation nessage storage
area 16-4. In this registef@8cpyathé BéreE. of data collection/consolidation
processing, the ECR al So stores results of its own processi ng

contained in the work dessgnamh@rdmwmuaﬁcaﬁon methedbamke:qutﬁtta: in
the work designation nessage storage
claim 4, which is used for a POS system using ECRs as
data processing apparatuses and in which the processing
5 performed based on the work designation message
coﬁprises data setting in a price look-up table provided
in each ECR.
7. The data communication method according to
claim 1; which is used for a POS system using ECRs as
io data processing apparatuses, in which the woxrk
designation message generated at step a) is used to make
an invento;y inquiry on specified goods, and which
iuriher comprises.step j) of enabling an apparatus which
stores data on targét goods to, upon reéeipt of an
15 inventory inquiry message, transmit a result of the
| processing directly to the master unit.
8. The data communication method according to
claim 1, by further comprising the steps of:
k) enabling the master unit to generate a,sfop
20 message for stopping the earlier transmitted work
designation message'and transmit the stop message;

1) enabling the apparatus which receives the stop

message to decide whether or not the data processing
coriespbnding to the work designation message is being
25 performed; and
m), when the data processing is determined as not

being performed at step k), transmitting the received

This Sheet Has Been Re; ﬂ
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area 16-4. The content of this work designation nessage storage

area 16-4 is sent to the next ECR, that is, if WO 97/ 09700

PCT/ JP96/ 02332 11 this is the

ECR2, to the next ECR3 as shown in step C6. - A work conpl etion ’

notice is s e ECR]1 as the transm ssi on or| wn in

step C7. ThgabP%@%@€|n in such steps C5 to C7 is carfﬁéﬁag even
w mmnﬂ“ﬂ“ﬁﬂﬁﬂjﬂl correspondi ng to the work

deS|gnat|on message has Jd as in progress of

gemRe; hmm he recei ves 2he work conpl etion notice

1

: o processrng is determlned as being performed at step k),

stop msssage to the next apparatus and, when the data

stopping_the data processing and transferring the stop
message to the master unit. |
5 9. A data processrng apparatus comprlslng.
transmittlng/receiVLng means for receiv1ng data
from other data processing apparatﬁses via a
communication line and for”transmitting data to the
other data processing apparatuses via the communication
10 line; “ | |
memory means for storing a work designation message
which is received by the transmitting/receiving means
from the other data processing apparatuses; -
prdcessing means for-ﬁerforming predetermined
15 prbcessing on the basis of the work designatioﬁ message
stored in the memory means; and
‘transferring means for sequentially transmitting -
the work designation message'which is stored in the
memory means to one qf the other data processing
20 apparatuses.in accordance with a predetérmined order.
10. The data processing apparatus according to
-claim 9, further'comprising.means far adding a result of
an operatlon performed by the processrng means to the
work desxgnatlon message. '
25 11. The data processing apparatus aécbrding to
claim 10, further comprisiﬁg means for, upon completion

of the data processing on the basis of the work



tthe ECR2 and, when it detects its 'reception (step C8), 10 the contents

of the work designation nessage storage area 16-4 is cleared (step

C9) so as to cancel the back- up of the work designation nessage.

Backi ng up the work desi gnati on nessage is effected, rary
Al

st or age WO K%l di ng, until the work conpletion notic
received fromits traggﬁTEgTBH"6FTgrn*~—Vhere no wor k conpl eti on

notice is recei ved a geﬂm from the transm ssi on of
the work designation Qﬂm l'[' . Cl0%$2 the following ECRis

designated and the work * ¢ ess |on nmessage is transmtted in step
Cli. 20 In this way, the mnrk ‘desi gnation nessage is

sequential |y transf gesagnaeibhemessage pt efanmsiering/@ completibOReotide to
finally, the corresponding transm ssion origin, In this case, the
ECR3 executes the cal ldathi processing gpparatusief a doaavsHdissdon pmghe.
recei ved nessage and 25 conpletes it and, when the ECRl receives the
wor k and

means for, upon receipt of a completion notice
5 from a data processing apparatus of a transmission
destination of the work designation message, canceling
the operation designation message stored in the memory
means.
12. The data processing apparatus according to
10 claim 11, further comprising means for, unless a
completion notice is received from the data processing
'apparatus of a transmission destination in a predeter-
ﬁinéd'time period, trahsmitting thé message to another
data processing apparatus.
15 13. The data processing apparatus according to
claim 12, further comprising:
means for generating a work designation message;
means, serving as a master unit after generating'a
work designation message, for transmitting the message
20 to another data processing apparatus; and
means for performing master processing after the
work designation message is returned back thereto.
14. The data processing apparatus according to
claiﬁ 13, which is used in a POS system as an ECR
25 apparatus and in which the work designation message

indicates at least one of a consolidation, a collection

and data setting.
Sheet Has Been Replaced

||IIII|| (R




conpl etion notice, the ON of the issuance origin flag is detected

In step C2 and control goes to step C3 and WO 97/ 09700

PCT/ JP96/ 02332 12 a master
processing i s perforned. That i's, the ECRL desi gnat es data

col | ection t owigdwnemeocCi at ed respecti ve ECR s, consolpcrairesozzine
coll ected data fromthese ECRs g&grl nts a result on a journal
report. 5 FIG 8 shows the pr si ng concept of a whole
systemat a tine of data collection. Upon issuance of t he work
desi gnati on nessage, the ECRl transmts the wor k desi gnati on

nmessage i ncluding the result of

EC)R‘I ECR2 EC)R3

ok T Fk/

WORK DESIGNATION=========>
: MESSAGE

‘WORK DESIGNATION=======>
MESSAGE

FIG.1




collection as a processing history to the ECR2. The 10 ECR2 transmts

the work designation nessage incl udi ng the result of processing by
the ECR1 as well as a result of collection by itself to the ECRS.
The ECR3 transmts the work designation nessage i nclydingehd3
results of WO9TIMY ocessing by the ECRL and ECR2 as well as a result of
15 collection by itself to the ECRL.2Z1M@nh this case, FIG 9
shows an exanple of collection by department and, in an ECR3 in
FIG 9, processing is not possible due to sone reason, such as "in
progress of registration”. In this case, a history indicating the
"unavailability of given 20 processing” is sent, as a result of
processing, to an ECR1. Where, in the POS systemthus
constructed, the data col l ecti on/ consol i dati on-operation, for
I nstance, is to be executed on the respective ECRs, it is only
necessary 25 for an ECR actin runit to transmt a work
CPU ~11
ROM
DISPLAY UNIT |~14
" ECRNO.OF | _16- . PRINTING |
_____ msown [ 16-1 DEVICE 15
REGISTRATION | __1g-
o FLE | 162
CONSOLIDATION | _16-3 KEYBOARD {13
FILE
e e 13-1- K]
DESIGNATION
AREA 13-2 \ SEll'l?I'-i:IG
ISSUANCE L —16-5 COLLECTION
ORIGIN FLAG CONSOLIDATION

COMMUNICATION] _ 17

TO
OMM
CONFIGURATION c CHIIJ\'#I\CIQPON
OF ECR TERMINALS OTHER ECR
ONNECTION)

FIG.2



designati on nessage to the next ECR
| argely | essen the burden on the naster

PCT/ JP96/ 02332

possi ble for the master ECRto perform

even if ot her WEH form t he
etc.... Further, in the

consol i dat ed 5
of the master ECR s burden.
statenent is

on the respeetive ECR,

COMMUNICATION DATA (TERMINAL NO., PROCESSING TYPE ID, etc.) | PROCESSING PROGRAM STATEMENT

is, therefore,

ECR

a registratio
data col | ection/conso
case of 8 data consolidati on,
t hus enabling further |essening

Furt her,

2 DATA (COLLECTION, CONSOLIDATION, SETTING DATA, etc.) ?

13

possible to
WD 97/ 09700

It is also

eration
gti32

the data is

t he processing program

WORK DESIGNATION MESSAGE
TRANSMISSION FORMAT

FIG.3

- cont ai neg—~+R the work designation nessage and, even if



any ECR not having such a function is included in the 10 system it is
possible to execute that function in accordance.wi th such a program
statenent. Even if any new function is required, it is possible
that, w thout changing the contents of the ROMin the ECR such a
new fHASTPYI® can be inpl enented by the work desi gnathGHPIqE3s2
nmessage sent. fromthe other ECRs. 4/12 In the ECR receiving the
wor k desi gnati on nessage, even where any processing correspondi ng
to the work desi gnati on nessage cannot be perforned due to sone
reason such as in progress of registration, since 20 hi story data
representing the unavailability of such processing is contained in
t he work desi gnati on nessage, it is possible for the master ECR to,
when the work desifgnation nessage 1} recurned pagk to the naster
ECR, - recogni ze thg reason gof=ssel urfavail ability |t hrough the 25

anal ysis of the work desi dnation res
0
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Si nce, upon transm ssion of the work designation nmessage to the

next ECR, a correspondi ng backup is WO 97/ 09700

PCT/ JP96/ 02332 ' 14 pr epar ed,

it is possible to nake a repeat reguest even .. in the case where the
wor k desi gnat WP age i s di sappeared on its transhFEEEASFh h,

In the case where a power failur®12tc., occurs in the transni ssion
5 destination, the nmessage can al so be transmtted to still
anot her ECR, thus ensuring the positive transm ssion of the work
desi gnati on nessage. (Second Enbodi nent) In the

above-nentioned system if nore termnals

WORK DESIGNATION MESSAGE
EXECUTION PROCESSING

|

CREATE A WORK DESIGNATION MESSAGE
FOR PERFORMING PROCESSING —~B1
DESIGNATED BY A KEY

i

TRANSMIT THE CREATED WORK
DESIGNATION MESSAGE WITH ANID —~ B2

y

STORE THE ID AND _
WORK DESIGNATION MESSAGE —~ B3

l

ISSUANCE ORIGIN FLAG ON —~— B4

"END

FIG.5



10 (ECRs) are concerned to the network, nore tine is required

for a master unit to receive a returned-back nessage after all the
processing for requiring nore - anount of operation as in the

col l ection of data has been ended. In the case V\hermthe
"col | ection" WQ%7/09700 | s designated and then it is desired to 1 el y
know a result of "consolidation" while s6M&ing the "col l ection”
designation, it is necessary to interrupt an earlier designation.
In order to solve this problem an additianal key 20 faor designating

an interruption of an operation is addgi to the ECR and,| by the

depression of this key, a work josi gma i sage is prepared for
the "interruption” node. Inﬁ hi 5 t ﬂs ohly necessafy to add a
flowchart of FIG 10 to the flowha€x r’Qi @ he 25 HCR as shown
in FIG 6. Wth refere | G &p anation wi|l be given
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about an ECRl1 serving as a naster uni t, desi ghati ng WO 97/ 09700

PCT/ JP96/ 02332 15 a

"col lection" and then designating an "interruption”. In FI G
11, at a tine point in which the ECRlL sends "int

col l ection pr¥P&¥Y™MYy is shifted from an (N—l)th Eﬁﬁéﬁg%th
ECR An ECR2 determnes 5 whet her ZM2not it receives an
"interruption" nmessage . fromthe ECRL (step Cl, FIG 10). Then it
det erm nes whet her or not this nessage is the interruption nessage
(step E1). If YES, the ECR2 determ nes whet her or not processing is

currently perfornmed based on an earlier

WORK DESIGNATION
MESSAGE ANALISIS :
EXECUT!ON PROCESSING -

YES

REGISTERED ?

POSSIBLE TO
PERFORM PROCESSING CORRES.
TO THE WORK DESIGNATION

MESSAGE

D2

CREATE A PROCESSING
UNAVAILABILITY-
INDICATING HISTORY DATA

D4
EXECUTE A PROCESSING
PROGRAM

END

FIG.7



10 wor'k designation nessage in step E2. In this case, the ECR2

has al ready conpl eted the processing and transfers the interruption
nessage to an ECR3 (step E3). _ Simlarly, the nessage is
sequentially transferred from the ECR3 to an ECR(N—l),c.p, ﬁbﬁﬁz
processi ng tiWQ%’@&'{?Pred 15 to transferring the nessage I's brier.
Therefore, while an ECR(N) is ex8HR i ng the collection of data, the
interruption nmessage is reached fromthe ECR(N-1) to the ECR(N) .
When the ECR(N) stops the processing now in progress, it sends the
i nterruption designation nessage 20 back to the ECR1 of an issuance
origin (step E4). Thus, the ECRL detects the interruption nade.
(Third Enbodi nent) A third enbodi nrent according to the present
invention will be explained belowwith reference to 25 FIG 12.

FI'G 12 shows an outline of the issuance by an ECRL

WORK
DESIGNATION=========>
MESSAGE
ey | PROCESEme
=== ' WORK
DESIGNATION=========>
MESSAGE
i ECR1_! PROCESSING
:RESULT | ~ HISTORY
1+ ECR2
tRESULT ;
K{=s===m===s=s==s=s===s==z====== WORK DESIGNATION
MESS
PROCESSING ;| ECR1_ !
HISTORY :RESULT:
} ECR2 !
+RESULT |
i ECR3_!
1RESULT ;
ECR1 ECR2 ECR3

FIG.8



af a work designation nessage on an |nventory inquiry. WO 97/ 09700

PCT/ JP96/ 02332 16 Now,
in order to give an inquiry to the other ECRs as to the contents of
a given data file, the ECRl issues a work designati

cont ai ni ng |ﬂ¥°BW@UE§S|ng and inquiry data. Then thﬁgn@E§§&&§

desi gnation nessage is 5 sent baclkgpe the ECR2. Here, the ECR2

det erm nes whet her or not it manages, under its own control, data
required for an inquiry corresponding to the work deS|gnat|on
message. |f the answer is negative, the wor k desi gnati on nessage is
sent to the next ECR3. Then 10 t he ECR3 determ nes whether or not it

manages, under its

ECR1 RESULT XX1 ¥300
XX2 ¥500

ECR2 RESULT YY1 ¥1500
YY2 %200

PROCESS
ECR3 RESULT UNAVAILABILITY
HISTORY

FIG.9



own control, data necessary for an inquiry in the sane way as set

out above. Now, if the data necessary for an inquiry exists in the
data file, the ECR3 directly makes an inquiry response to the ECRL
of an issuance origin 15 w t hout sending the work designg%@ §§ age
to the next WO97T9TECR4. \Where an input is designated as go ‘ﬁgﬁ@

data, for exanple, not only the nunber @#gy42 of the goods but aI SO
the color, length, width, etc., of the goods, if the ECR3 contains
the corresponding data in 20 its data file, the ECR3 makes an inquiry
response to the ECRL. In this way, where a given ECR
makes an inquiry agai nst another ECR, it is only necessary for an
original inquiring ECR to issue the work designation 25 nmessage and,
in this case, send it to the next ECR only so that the burden of
the original inquiring ECR.can be | argely alleviated. Since the

wor k desi gnati on nessage

WORK DESIGNATION MESSAGE
TRANSMITTING/RECEIVING
EXECUTION PROCESSING

IS THE
WORK DESIGNATION NO

MESSAGE,RECEWED

¥ E3
STOP THE PROCESSING FORWARD THE MESSAGE
AND RETURN THE TO THE NEXT ECR
INTERRU PTlQN | MESSAGE

FIG.10



REPLACEMVENT SHEET CLAI M5 1. A dat a

communi cation nethod for use in a data conmuni cati on system having a
plurality of data processing 5 apparatuses connected via a conmunication
I‘i ne, one of the data processi ng apparatuses serving as ﬁcﬂﬁﬁkﬁﬁﬁf”d
maki ng anwoEPIi8 ocessi ng appar at us _execut e data processing, the

nmet hod i ncluding the steps of: © o a) generating a work designation
message including a 10 programstatenent for perform ng predeterm ned data
processing and transmtting the work designation nessage to a next
apparatus in accordance with a predeterm ned order by the master;

b) perform ng data processing in accordance with the 15 program
statenent included in the work designation nessage by an apparat us

whi ch receives the work designation nessage fromthe master; c)
adding the result of data processing perforned at step (b) into a work
desi gnation nessage to be transmtted 20 to a next apparatus by the
apparatus which receives the

ECR1 ECR2 ECRn-1 ECRn

- ) ) )

33
(
OOIWng'EON cou._ec'rllgg
DESIGNATION  PROCESS
MESSAGE
sl
- COLLECTION
PROCESSING
INTERRUPTION
DESIGNATION —
rrrrn—————
S—. -
| emee—————
e
) INTERRUETION |
a3
INTERRUPTION
MESSAGE ' pROCESSING

FIG.11



wor k desi gnati on nessage fromthe master; d) transmtting the
wor k desi gnati on nessage including the result of data processing
performed at step (b) to a next apparatus in accordance with a
predeterm ned 25 order by an apparatus which receives the gﬂﬁﬁ&ggation
message from WeST8E0er; and e) perform ng data procCessing in
accordance with the result of data pftsing included in the work

desi gnati on nessage by the nmaster when the naster receives the work 30
desi gnati on nessage including the result of data processi ng. 2.

A data communication nethod as clainmed in claim1 further including the
steps of: 35 f) enabling the apparatus which receives the work

desi gnati on nessage to store the work desi gnhati on nessage t herei n;
REPLACEMENT SHEET - 19 - s)) transmtting a

conpt etion notice to the apparatus of a transm ssion origin after

conpl etion of data processing on the basis of the program statenent in
t he

ECR1 ECR2 ECR3 ECR4

1 ) ) )

DATA
FILE

WORK DESIGNATION ==—=>
MESSAGE
WORK DESIGNATION
MESSAGE —>

]’T INQUIRY RESPONSE T‘[

FIG.12



work desi gnati on nessage; and 5 h) elimnating the nﬁ?h@@%ﬁ’%@ﬁEET

in the step f), when the conpletion notice is received ffrgmthe next
apparatus as a transmi ssion destination. 3. A d ragﬁgtwgg
comuni cation nethod as claimed in claim2 10 further incl dijng the st

i) of, when the conpletion notice is not received in a gr

time period from t he next apparatus-as a transm ssion dgstination,
transmtting the nmessage to another apparatus. 15 4. A data
conmuni cation J éy§1€§ chabiBthd ok @ldN1ast 31ah@rukge.in a POS system

usi ng ECRs as data pr 0855|ng apparatuses and in which the processing
performed based on the work designation nessage is a data collection or
consol i dation ﬂ@caa;ls%%edat:atnegrmﬁ@brby the ECRs. 20 5. A data

communi cati on net hod as_cl ai (geng &y ctgér ﬁre&en% E%ngwﬁn’h : P%Isé/stem

usi ng ECRs as data procBSSPH €S an e processing
perforned basethewe is prbeidedkadistyrenmimivedsagemeshpdi Sex wee ametting

ina 25 price,l0ok- 0 §§§h| aE A data
conmmuni cation dr?eﬁ%&&“%g%g%?%rg‘é %/% Cc ail{r%"?%\gh _?gﬁraéétynég %aétsas stem
usi ng ECRs as miaicessiogesppagatusesppnnadhas vign a Frepupheatber Iine,
desi gnation NEjRAGHE e as&srﬁi-s@ee?élﬁ %Lb;ib)rat%su:sedewzﬁgkesa@ ThAMASSYE OF

i anI r f d d which f
el | hg an i SAKinghAEACEEh BEGRS, SRR o aRecnse ahER 1) of

recei pt ofipan protidsdny,i Bhdi ngthed sagsludirandiet sgeps ofesul t of the
processi ng dlrgftly to Bhﬁeﬂgéiﬁﬁ #Ndrk designation message including a

program statement for performing predetermined data -
processing and transmitting the work designation message to
a next apparatus in accordance with a predetermined order

15 by the master;

b) : _performing data processing in accordance with the

program statement included in the work designation message

by an apparatus which receives the work designation message
_ from the master;

20 «¢) adding the result of data processing performed at
step (b) into a work designation message to be transmitted
to a next apparatus by the apparatus which receives the
work designation message from the master;
4d) transmitting the work designation message

25 including the result of data processing performed at step
(b) to a next apparatus in accordance with a predetermined
order by an apparatus which receives the work designation
message from the master; and
e) . performing data processing in accordance with the

30 result of data processing included in the work designation
message by the master when the master receives the work
designation message including the result of data
processing.

preferably the method further includes

35 £) enabling the apparatus which receives the work

designation message to store the work designation message

therein;




~1

35 7. A data communi cation nethod as claimed in cl al REPLACEMEN, SHEET

further including the steps of:

REPLACEMENT SHEET ) 3 REA

2 2 MAR 1999 - 20 - k) zzeﬁ.gglipg%
the master unit to generate a stop message for stopping theteartter
transmtted work desi gnation nessage and transmt the stop nessage;

1) enabl i ng the apparatus which receives the stop 5 nessage to

deci de whet her £r not tangg;ngtgm&?Sé%&etlogpl;{o@g%gnébnghéa#ﬂ)ﬁ MQIK

desi gnati on rre%sage S e data
processing is %t%r#ﬁﬁmlﬁlﬁ& °rlglﬁe§ﬁ'gelbé?cfnéﬂ1r?éd°§t ot €ptR),

transmtting tﬁl@oé@éﬁﬁ@@nsma b8 siBE6E a0 ixrddtem@xhrappat alystgnd, when
t he data processi eterm ned as being perforned at step k),

st oppi ng t he ’H%%?Wé‘? i RG28R%°{ r¥Sferring the stop nessage to the
master units. hil5 8. eliminAtiiayatipe ovsssigey s&pp&dahnsthmcﬂt&hrfg,

transm tting/ roeel Vérﬂeg c%’iwgﬁ%t&% hEEELY! W f@ée‘}ved £ g”};ﬂ& hgldat a

processi ng appar at u conmuni cation or transmtting
data to the otmarcraw @Bo@esspAgnission destination.
Preferably the method further includes the step

i) of, when the completion notice is not received in a
10 predetermined time period from the next apparatus as a
transmisgsion destination, transmitting the message to

ancther apparatus. -
Preferably the method is for use in a POS system

using ECRs as data processing apparatuses and in which the

15 processing performed based on the work designation message
is a data collection or consolidation on sales data
registered by the ECRs.

The present invention also provides a data
processing apparatus including:

20 transmitting/receiving means for receiving data
from other data processing apparatuses via a communication
line and for transmitting data to the other data processing
apparatuses via the communication line;

means for setting a master mode in which the
25 apparatus serves as a master unit;'
means for generating a work designdation message,
transmitting the work designation message to a next
apparatus and performing a master processing after the work
designation message is returned back thereto when the

30 master mode is being set;

memory means for storing a work designation
megssage which is received by the transmitting/receiving
means and generated from the other data processing
apparatuses when the master mode is not set;

35 processing means for performing predetermined
processing on the basis of the work designation message

stored in the memory means; and



appar atuses via the conmunication line; 20 means fio E%‘&CFMEHTaSHEET
mast er node in which the apparatus serves as a naster unijt;
means for generating a work designation nessage, transm ttiing % MARMIY9
desi gnation nessage to a next apparatus and perform ng al|ngster
processing after the work 25 designation nessage is returnedq Bback—therero
when t he mast er node is being set; menory feans for

storing a work designation message vaﬁL ch is received by the

transmtting/receiving means and generated fromthe other data
processing 30 appar at FFEHSHRER PR HERY oI FFenEB 5t R cihe work
processi ng neaasifedt v ygvage phédht £ nateckd in hecessery mearishé&obasi s

of the work designati.on SS .81 O ' 205
transferring ﬁESn%Pfro}?e t‘iggtnas%ﬁffﬁﬁlﬁﬁeg%{%‘g&d%@%éij?@n nesvg'ggleav\hi ch
is stored in phedeesmminade ardero one of the data processing apparatuses

in accordafice With a prH.2deh¢" Bhoedad §¥ocessing apparatus further
- 21/ 22 - 9 ata pr.Qgessi n’? agfar%us as clained in claim
et <

. 9. Ad
8, further inéPradndRs meane foF 34474RF & at), oPeral it at i on
performed by phefprme® st nhepansebeihemewuk to the work designation

message.
Preferably the data processing apparatus further
10 includes means for, upon completion of the data processing
on the basis of the work designation message, transmitting
a completion notice to a data processing apparatus of a .
transmisgion origin; and
means for, upon receipt of a completion notice
15 from a data processing apparatus of a transmission
destination of the work designation message, cancelling the
operation designation message stored in the memory means.
Preferably the data processing apparatus further
includes means for, unless a completion notice is received
20 from the data processing appératus of a transmissgion
destination in a predetermined time period, transmitting
the message to another data processing apparatus.

Brief Description of the Drawings
25 In order that the present invention may be more
clearly ascertained, preferred embodiments will now be
described by way of example with reference to the figures,
in which: |
FIG. 1 is a system arrangement ‘of a POS system
30 according to a first preferred embodiment of the present
invention;
FIG. 2 is a block diagram of each ECR
constituting a POS system;

FIG. 3 is a view showing a transmission format of

35



desi gnati on nessage. 5 10. A data processing appar a}  REPAACEMENToHEET
in claim 9, further including nmeans for, upon conpletion pfjthe data
processi ng on Phe~bas+s-eL_Lhe_ank de5|gnat|on nessage, AN (AR NMI9R
conpl etion notlc a_data roceSS|ng 10 apparatus of a trahspi ssion
origin; and wﬂuu tu” upon recei pt of a conpl e} i brrrrotite—
froma data proc of a tragsm ssion destinhtion of the

-

wor k desi gnation nessage, cancelllng t he operation designation nessage
stored in the nennry neans. A data processing apparatus as
clainmed in clai m CLAIMG further |nclud|ng nmeans for, unless a conpletion
notice Is received fromthe data processing apparatus of a

{ransm ssion destinatiog hfc2 BLEHSHELILORILLNE, PELL Athe 30 oLka0EM 110

t he nessage t o ‘anot her da E process
dat a proce55|rgymmwmapatasnaEY%¢%wrhﬁYMng &n?luralbhE Q# @5t @sosesalqg for

use in a PeB %%Iaermtaaeancég%e?&a ABRARALBAMARScAPi SR Lihd N@nBOLE the
desi gnati on nessage ndi cates at | east one of a consolidation, a

col |l ection andiat:a paaggsgé?gl?gparatqﬁfs serving as a master and maklng
another processing apparatus execute data processing, the

method including the steps of:
a) generating a work designation message including a
10 program statement for performing predetermined data
processing and transmitting the work designation message to
a next apparatus in accordance with a predetermined order
by the master;
b) performing data processing in accordance with the
15 program statement included in the work designation message
by an apparatus which receives the work designation message
from the master; _
c) adding the result of data processing performed at
step (b) into a work desigmation message to be transmitted
20 to a next apparatus by the apparatus which receives the
work designation message from the master;
d) transmitting the work designation message
including the result of data processing performed at step
(b) to a next apparatus in accordance with a predetermined
25 order by an apparatus which receives the work designation
message from the master; and _'
e) performing data procesgsing in accordance with the
result of data processing inéluded in the work designation
message by the master when the master receives the work
30 degsignation message including the result of data

processing.

2. A data communication method as claimed in claim 1
further .including the steps of:
£) enabling the apparatus which receives the work

(V%)
w

designation message to store the work designatioin message

therein;
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stop nessage to the next apparatus and, when the data

determ ned as -being performed at step k), stopping th

pfOCEssSINg T35
”aﬁ% MAR 1999

1%

processi ng and transferrlng t he stop nmessage to the nhs un

: b
transn1tt|ng/re )

processi ng apparatuses via a co nication line and f

Bl”'lkpparatus conpri si ng:

A recei ving data from bt her data

transmtting data to the other data processing apparatuses via the
comuni cati on 9)10 | trensnitting a comphehdey Betife ftor theorPRyratwbr k

desi gnati on NMBSSAY@ ransmissidhidtidin beeRkVeEnPYet hén tdmmamat ti ng/ recei vi ng

nmeans

10

15

20

25

30

processing on the basis of the program statement in the
work desigmation message; and

h) eliminating the message stored in the step f),
when the completion notice is received from the next

apparatus as a transmission destination.

3. A data communication method as claimed in claim 2
further including the s8tep i) of, when the completion
notice is not received in a predetermined time period from
the next apparatus as a transmission destination, -
transmitting the message to another apparatus.

4. A data communication method as claimed in claim
3, for use in a POS system using ECRs as data processing
apparatuses and in which the processing performed based on
the work designation message is a data collection or
consolidation on sales data registered by the ECRs.

5. A data communication method as claimed in claim
3, for use in a POS system using ECRs as data processing
apparatuses and in which the processing performed based on
the work designation message comprises data setting in a

price look-up table provided in each ECR.

6. A data communication method as claimed in claim 1
for use in a POS system usging ECRs as data processing
apparatuses, in which the work designation message
generated at step a) is used to make an inventory ingquiry
on specified goods, and which further comprises step j) of
enabling an apparatus which stores data on target goods to,
upon receipt of an inventory inquiry message, transmit a

result of the processing directly to the master unit.

7. A data communication method as claimed in claim

1, by further including the steps of:



.fromthe other data processing apparat uses; pro égﬂ-ﬁﬁﬂ\ﬁ@gﬁ”ﬁﬂ

Ijor. perform ng predetermned 15 processi ng on the basis} of the work
esi gnati on nessage stored in the nenory neans; and ;
transferring ne Iy transmtting t he r%2MAR1999
desi gnati on rresiﬂll!imum EEMIﬂr ed in the menory nmepns—+e-orre—of
the other data - SSLNQw * appar tuses in accordance Wth a

pr edet er mi ned order. . Thé%at a processi ng appdaratrus
according to claim9, furt her conpri sing nmeans for adding a result
of ankbper at i 0RnpbALBgnERe FRL4RF prdtesSi AGRAEANR & FHORe

wor k desi gnathQQs%Sﬁﬂe stodping the eéﬁl;dﬁl&ﬁiﬁs&mteaeesrmg appar at us
according to a claim 10, furéher n%tn sr}?n%gréeaﬁgsfé)r upon
conpl eti on esignafyiqm pegipge pBRcEER % D 2°8%39%e wor k
1) enabling the apparatus which receives the stop
5 message to decide whether or not the data processing
corresponding to the work designation message is being
performed; and
m) when the data processing is determined as not
being performed at step k), transmitting the received stop
10 message to the next apparatus and, when the data processing
is determined as being performed at step k), stopping the
data processing and transferring the stop message to the -

master unit.

15 8. A data processing apparatus including:
transmitting/receiving means for receiving data
from other data processing apparatuses via a communication
line and for transmitting data to the other data processing
apparatuses via the communication line;
20 means for setting a master mode in which the
apparatus serves as a master unit;’
means for generating a work desigmation message,
transmitting the work designation message to a next
apparatus and performing a master processing after the work
25 designation message is returned back thereto when the
master mode is being set;
memory means for storing a work desigmation
message which is received by the transmitting/receiving
means and generated from the other data processing
'30 apparatuses when the master mode is not set;
processing means for performing predetermined
processing on the basis of the work designation message
gstored in the memory means; and | '
transferring means for transmitting the work
35 designation message which is stored in the memory means to
one of the data processing apparatuses in accordance with a

predetermined order.
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desi gnati on nessage, transnlttlng a conpletion notice to a data.
processing apparatus—ef—a-transn ssion origin; and 22 MAR 1999

means for, upo t of a conpletion notice 5 from a{ddt a
processi ng appgunggéﬂ ﬂmﬂmrn ssion destination off ttre~work

deS|gnat|on nmessa thezgﬁfgatlon desi gnatji on nessage

stored in the nenory feans. 12. The data processi ng
apparatus-according to claim1l1l, further conprising nmeans for,
unl ess a 9., conpl Eti%mtbﬁ&é§siﬂ§eaﬁﬁﬂr££@m abecTiaine@r Dt esFa iy

apparatus of a transm ssion destination i eter
PP 8, further 1nc1ud3ng means Eor gdggng a result of an

operation performed by the processing means to the work

designation message.

10. A data processing apparatus as claimed in claim
9, further including means for, upon completion of the data
processing on the basis of the work deéignation message,
transmitting a completion notice to a data processing

10 apparatus of a transmission origin; and

means for, upon receipt of a completion notice

from a data processing apparatus of a transmission
destination of the work designation message, cancelling the
operation designation message stored in the memory means.

15
11. A data processing apparatus as claimed in claim
10 further including means for, unless a completion notice
is received from the data processing apparatus of a
transmission destination in a predetermined time period,

20 transmitting the message to another data processing

apparatus.

12. The data processing apparatus as claimed in any
one of claims 8 to 11 for use in a POS system as an ECR

25 apparatus and in which the work designation message
indicates at least one of a consolidation, a collection and

data setting.

30
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mined time period, transmtting the nessage to another dat a
processing apparatus. 15 13. The data processi ng appar at us
according to claim 12, further conpri sing: means for
denerating a work designation nessage, means, serving

master unit after generatlng a wor k desi gnati on nessagZ e

transmtting the g t her data L9cessi ng ap‘wVﬂ:
means for'perfornﬁﬁgﬁﬁaster pro?@&gFggﬁaﬁﬂé?mﬂﬁ' ghm“ wor k o't
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