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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 ﬁie 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
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20 collection, con%olidation, etc., of data.
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In this way, 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
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effecting processiné on the last slave unit.
Disclosure of the Invention

The object of the present invention is to provides

a communication system having a plurality of terminals

- concerned via communication line in which a buxrden on a

master unit in the processing of the data is decreased.
Accoxrding to the present invention, therxe is

provided a data communication method which is for use in

" a data communication system having a plurality of data

processing apparatuses connected via a communication
line, and in which one of the data processing
apparatuses causes another processing apparatus to

execute data processing, the method comprising the

following steps of:

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;

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

message to a next apparatus -in a predetermined order;

and
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d) completing the data processing when the master

upit receives, from the next apparatus, the work
designation message generated therefrom.

According to the present invention, there is
provided a data communication system having a plurality
of data procéssing apparatuses connected via a
communication line, each of the data processing
apparatuses comprising:-

transmitting/receiving means for receiving data
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;

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
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;

FIG. 2 is a block diagram of each ECR constituting
a POS system;

FIG. 3 is a view showing a transmission format of
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a work designation message;

FIG. & is a flow chart showing an outline of a
whole operation in each ECR;

FIG. 5 is a flow chart showing a step A4 (work
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
designation message analysis prosecution processing) in

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
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
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
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.
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The role of the ECR as the master unit is to designate

the collection of sales data or the consolidation of the

- sales data relative to the other ECRs or the

transferring'set'dita.

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-
ECR gains access to the consolidated data of the sales
of the respective ECRs. The term "transferring of set
data"'iS'intendedfté 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
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
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
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
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respective ECR.

A CPU 11 controls the whole of this ECR in
accordance with various kinds of programs stored in a
ROM 12 and allows the sales data which is input from a
keyboard 13'£o be displayed on a display unit 14, to be
printed by a printing device 15 on a receipt/journal and
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
area 1b-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 |
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
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

designation message for designating data collection to

the other ECRs is read out from the ROM 12 and stored in

the work designation message memory area 16-4. This
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message is transmitted from é communicﬁﬁion interface
area 17 to the associated ECRs. Upon receipt of the
message'from fhé ECR.sérving és-thé masﬁer unit, the
designated ECRs éllow the message to bé stored in the
work designation message membry area 16-4.of their own
RAMs 16. | | |

The work designation messége is comprised of three
parts, as shown in FIG. 3, that is, commﬁnication data,
processing program statement and processing data.

The coﬁmunication data coﬁtains Eck No. of &
transmission origin and ID xrepresenting the kindslof
processing. The processing program sfatement ﬁas
itslﬁredetermined ?rograms set by “collection4;
“consolidation" and:"séttingﬂ procéssing, The _'
prdceséing_data contains results of collection and
consolidation processing by éhe associated ECRs, when
the message is for "collection* and fconsolidation", and
data set in the Price Look?ﬁp Tables when the message is
for "setting".

. Then the opefation of the POS system will be
explained below in accor&énce with 5 fléw chart as shown
in FIGS. 4 to 7. | -

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

In a key input waiting state (step Ai), if any key

is input, then the CPU 11 énaleés the input (step A2).

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



WO 97/69700 . e PCT/IP96/02332

10

15

20

25

registration processing is made for registering input
sgles data in the registration file 16-2 (step A35. If,
on the other hand, the ﬁork designation message
execution key FK is'operated, control goes to step A4
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

. operation, control goes to step A5 and work designation

message transmitting/receiving execution processing is
carried out as will be set out below.

FIG. 5 shows a flow chart showing the work
desigﬂation ﬁessage issuance processing (step A4 in
FIG. 4). Eased on the contents of thé processiég
designated at a time of operating the'work desiénation
message execution key FK, the CPU 11 enables the
creation of a work designation message for performing
processing on the aﬁsociated 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

whole POS system, the conditions of the "liquors" are
contained in the "collection" processing program

statement. The processing data contains collection data

on this kind of goods in the ECR1.

The created wo#k designation message with an ID
inherent in its processing is sent to the next ECR (step
B2). In this case, the next ECR means an ECR designated

in a predetermined order, that is, an ECR having No.
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'following to that of the ECR now in question. This ID

and work des;gnat;on message are stored 1n the work

designation message storage area 16-4 (step B3) and the

‘issuance origin flag 16-5 is also set (step B4).

FIG. 6 shows a flow chart showing the work

‘designation message transmitting/:eceiving processihg

(step A5 in FIG. 4).

The respective ECR checks, at ali times, whether
the work designatien messageuis received or not during
operatien (step Clj,' if it is'received, ehecking is
made te see whether the-issuence origin flag is ON or
not (step .C2). lIf the.woik designatien_message issued
from the ECRl is received by the ECR2Z, since the ECR2
constitﬁtes no.wotk designation message.issuance origin
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 analysxs execution process1ng

It is determined whether or not the reglstration
processing of the sales data as the function of the ECR
is now performed (step Dl). If YES, no processing
corresponding te the work designation message is exacted

so as to give priority to the registration processing

- and history data (in this case, the registration in-

' progress indicating data) showing an inability to effect

further processing is prepared as shown in step D2 and
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this route goes out of the process. Further, even if
not in progress of registration,.when it is not possible
to perform processing.corresponding to the work
designation message (step D3), no data processing
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
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 t§ £he work
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
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
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
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this is the ECR2, to the nekt.ECR3 as shown in step Cé6.
A work completion notice.is sent to the ECR1 as the
transmission oxigin as shown inlstep C?.; The processing
in such steps C5.to c7 is carried.out even in the case
where the processing corresponding to the work

designation message has not been executed as in progress

-of registration.

The ECRl receives the work completion notice from

‘the ECR2 and, when lt detects its reception (step C8),

the contents of the work des;gnation message storage
area 16 4 is cleared (step C9) so as to cancel the back-
up of the work des;gnation message. Backing up the work
deSignation message is effected for temporary storage
and holding, until the work_completion notice is
received from its'transmission.origin. Where no work
completion notice is received a predetermined time from
the.transnission of the work deSignation message (step
ClO), the following ECR is deSignated and the work
deszgnation message is transmitted in step Cl1i.

In this way, the work designation message is
sequentially transferred to:the.associated respective
ECRs and, finally, the corresponding transhission origin.
In this case, the ECRBIexecutes the oollection
processing in accordance with'the.received message and
completes it and, when the ECR1 receives the work
completion notice, the ON of the issuance origin flag is

detected in step C2 and control goes to step C3 and
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a master processing is performed. That is, the ECR1

designates data collection to the associated respective
ECR's, consolidates the collected data fiom 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.



WO 97/09700 . PCT/JP96/02332

10

15

20

25

13

It ié.also possible for the master Ecﬁ to perform

a registration operation even if other ECRs perform the
data.coilection/consoiidation, été...; Further, in the
case of the data consblidation, the data is consolidated

on the respecfive ECR, thus enabling further leésening

of the master ECR's burden.

Further, the proceséing program statement is
contained in the work designation message and, even if
any ECR not having such a function is inclﬁded in the
system, it is possible to execute that-fﬁnction.in
accordancé.withlsuch a progfam'gtatemént. Even if any
new function is required, it is possible that, without
changiﬁé'the contents of the ROM in the ECR, sﬁéh a new
function can:be implemented by the work designation
message sent from.the other ECRs. | |

In the ECR reééiving the work designation message,

 even wheré any processing corresponding'to the work

designation message'cannot be performed due to some
reason such as in progress of registration, since
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 thé master ECR,
recognize the reason of such ﬁnavailability through the
analysis of the work designation message."

Since, upon transmission of the work designation

message to the next ECR, a'corresponding backup is
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prepared, it is possible to make a repeat request even
in the case where the work designation message is
disappeared on its transmission path. In the case where
a power failure, etc., occurs in ;he transmission
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
(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®
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
for designating an interruption of an operation is added
to the ECR and, by the depression of this key, a work
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
ECR as shown in FIG. 6.

With reference to FIG. 11 explanation will be given

about an ECR1 serving as a master unit, designating
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a "collection® and then designating an “interruption".

In FIG. 11, at a time point in which the ECRl sends

an "interruption”, collection processing is shifted from

an (N-1)th ECR to an N-th ECR. An ECR2 déteimines
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
work designation message in étep 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
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
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
FIG. 12.

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

of a work designation message on an inventory inquiry.
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ﬁqw, in order to give an inquiry to the other ECRs
as io the contents of a given data file, the ECR1 issues
a work designation message containing its processing and
inquiry data. Then this work designation message is
sent back 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
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
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
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
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
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containé.the corfesponding proéessing program, it is
a}so possible to make.an inquiry:response to the
originallinQuiring ECR evéh if the inguired ECR is not
equipped with a function necessary for the inquiry
résponse. _

Although in the respective embodiment the POS
system has been explained as cohprising a plurality of
ECRs; the master.ECR may be éomprised of a personal
computer. Furthex, the preseﬁt.invention.is nﬁt'.
restricted té.the POS.sjsteﬁ and may be applied td other
data comﬁunication systems. | ”
Industrial Applicability

According to the present invention,'theréﬁis-
provided a communicatioﬁ system having a plurality:of
terminals concerned via coﬁmunication line in which a
burden on a master unit in the processing of the data is

decreased.
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1. A data communication method which is for use in

CLAIMS

a data communication system having a plurality of data
processing apparatuses connected via a communication
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
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
designation message to another apparatus;

b) enabling the apparatus which receives the work
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

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.

E 2. The data communication method according to
claim 1, further comprising the step e) of enabling the

apparatus which receives the work designation message to
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contain_a::esulﬁ 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.

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;

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),
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
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
data processing apparatuses and in which the processing
performed based on the work designatioﬁ message is a

data collection or consolidation on sales data
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registered by the ECRs.

6. The data communication method according to
claim 4, which is used :or a POS s&stem using ECRs as
data processing apparatuses and in which the processing
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
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
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
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
perxformed; and

m), when the data processing is determined as not

being performed at step k), transmitting the received

This Sheet Has Been Reﬂ
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stop msssage to the next apparatus and, when the data
processrng is determlned as being performed at step k),
stopping_the data processing and transferring the stop
message to the master unit. |

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
line; " | B

memory means for storing a work designation message
which is received by the transmitting/receiving means
from'rhe other data processing apparatuses; -

prdcessing means for-ﬁerforming predetermined
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
apparatuseé.in accordance with a predetérmined ordexr.

10. The data processing apparatus according to

-claim 9, further'comprising.means for adding a result of

an operatlon performed by the processrng means to the
work desxgnatlon message. ' '

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
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designation message,.transmitting a completion notice to
a data processing 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, canceling
the operation designation message stored in the memory
means.

12. The data processing apparatus according to
claim 11, further comprising means for, unless a

completion notice is received from the data processing

'apparatus of a transmission destination in a predeter-

mlned time period, transmitting the message to another
data processing apparatus.

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
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
apparatus and in which the work designation message

indicates at least one of a consolidation, a collection

and data setting.
Sheet Has Been Replaced
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