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D E S C R I P T I 0 N 

Title of the Invention 

DATA COMMUNICATION SYSTEM 

Technical Field 

The present invention relates to a data 

communication system having a plurality of terminals 

connected to a communication line. 

Background Art 

Conventionally, in a master/slave type POS (point­

of-sale) system, the master unit has sequentially .. · .. 

designated the ~:respective slave units (electric cash 

regis:t_ers(ECRsf as POS terminals) according to a polling 
. ·'. 

15 system to enable the collection or consolidation of 

20 

sales data or ~~e transferring of set data, or the 

inquiry of an inventory. That is, the master unit has 
~ 
=~ 

designated, one:by one, the associated ECRs in a 
-!~ 
.•:· 

predetermined sequence to perform processing such as the 
~· collection, con~olidation, etc., of data. 

• :t=· 
):~~: 

In this way, the master unit manages all the slave 
,.-· 

units and effects performing, such as the collection and 
';:~: 

consolidation of the data, thus placing a burden on the 
~-~ ,·. 

master unit with' the consequent disadvantage. Where the ... 

25 master unit, in particular, serves as an ECR, there is 

the problem that.the master unit per se cannot perform 
·.:~ 

a registration of sales data until it has finished 

;-------------· 
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effecting processing 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 

5 concerned via communication line in.which a burden on a 

master unit in the processing of the data is decreased. 

According to the present invention, there is 

provided a data communication method which is for use in 

· a ·data communication system having a plurality of data 

10 processing apparatuses connected via a communication 

15 

20 

.. 
line, and in which one of the data processing 

apparatuses causes another processing apparatus to 

execute data processing, the method comprising 1:he 

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 data processing in 

accordance with the program statement contained in the 

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 
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d) completing the data processing when the master 

unit receives, from the next apparatus, the work 

desi·gnation message generated therefrom. 

According to the present invention, there is 

5 provided a data conununication.system having a plurality 

of data proc7ssing apparatuses connected via a 

conununication line, each of the data processing 

apparatuses comprising: 

transmitting/receiving means for receiving data 

10 £rom the communication line and for transmitting data to 

the communication line1 

15 

memory means for storing a work designation message 

which is received by the transmitting/receiving 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 transmitting the work 

designation message which.is stored in the memory means 

20 to·a next data processing apparatus in accordance with a 

25 

predetermined order. 

Brief Description of the Drawings 

FIG. 1 is a system arrangement of a PCS system to 

which the present invention 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. 4 is a flow chart showing an outline of a 

whole operation in each ECR; 

FIG. S is a flow chart showing a step A4 {work 

5 designation message issuance processing) in FIG. 4; 

. 10 

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 (wor~ 

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 tiine of collecting data; 

FIG. 9 is a view illustrating collection result 

15 data in the work designation ~ssage; 

20 

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; ana 

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 PCS system. In · J 

this PCS 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. 
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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 data. 

By the term "collecti~n 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 "consolidation 

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' to 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 operate a work designation key FK on the 

respective ECRs and designate the kinds of processing~ 

Where, for example, ECRl designates the collection of 

20 sales data to the other ECRs, the operator designates 

"collection• on a keyboard on the ECRl and operates a 

work designat~on key 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 sales data collection processing .. The 

detail of this processing will be set out below. 

FIG. 2 is a schematic block diagr~ 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 

5 keyboard 13 to 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 various kinds of files. A memory 

10 area 16-1 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 

stores 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 

types of keys for registering sales data on the ECR, a 

20 work designation key FK 13-1 for serving as a master 

unit, a "collection" 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 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 a communication interface 

area 17 to the associated ECRs. Upon receipt of the 

message from the ECR serving as the master unit, the 

designated ECRs allow the message to be stored in the 

5 work designation message memory area 16-4 of their own 

RAMs 16. 

10 

The work designation message is comprised of three 

parts, as shown in FIG. 3, that is, communication data, 

processing program statement and processing data. 

The communication data contains ECR No. of a 

transmission origin and ID representing the kinds of 

processing. The processing program statement has 

its predetermined programs set by "collection", 

"consolidation" and "setting" processing~ The 

15 P.rocessing data contains results of collection and 

consolidation processing by the associated ECRs, when 

the message is for "collection" and "consolidation", and 

data set in the Price Look-Up Tables when the message is 

20 

for "setting". 

Then the operation of the PCS system will be 

explained below in accordance with a flow chart as shown 

in FIGS. 4 to 7. 

FIG. 4 is the flow chart briefly showing the 

operation of the respective ECRs. 

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

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

If it is an ordinary registration operation by the ECR, 



_;.;, 

W0'7/09700 PCl'/JP96/02332 

e 

registration processing is made for registering input 

sales data in the registration file 16-2 (step A3). If, 

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 

operation, control goes to step AS and work designation 

message transmitting/receiving execution processing is 

10 carried out as will be set out below. 

FIG. 5 shows a flow chart showing the work 

designation message issuance process~ng (step A4 in 

FIG. 4). Based on the contents of the processing 

designated at a time of operating the work designation 

15 message execution key FK, the CPU 11 enable~ the 

creation of a work designation message for performing 

processing on the associated respective ECRs (step Bl). 

20 

If the ECRl acts as a master unit and collects data 

on, for example, "liquors" 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 ECRl. 

The created work designation message with an ID 

25 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 designation mes~age 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). 

FIG. 6 shows a flow chart showing the work 

designation message transmitting/receiving processing 

(step AS in FIG. 4). 

The respective ECR checks, at all times, whe~her 

the work designation message is received or not during 

10 operation (step Cl). If it is received, checking is 

made to see whether the issuance origin flag is ON or 

not (step .C2). If the work designation message issued 

from the ECRl is received by the ECR2, since the ECR2 

constitutes 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. 

FIG. 7 is a flow chart showing the work designation 

message analysis execution processing. 

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 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 03), no data processing 

5 corresponding to the work designation message is carried 

out. If, for example, a department of a processing 

target is designated as "liquors" in the "collection" 

work designation message, when there is no corresponding 

desiqnation 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 progress of registrat_ion, when it is 

possible to effect' processing corresponding to the work 

15 designation message, the processing program is executed 

in step D4. 

When this work designation message analysis 

execution processing is completed, control goes to step 

CS 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 work 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 work 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 
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this is the ECR2, to the next ECR3 as shown in step C6. 

A work completion notice is sent to the ECRl as the 

transmission origin as shown in step C7 •. The processing 

in such steps CS to C7 is carried out even in the case 

5 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 it detects its reception (step CB), 

10 the contents of the work designation message storage 

area 16-4 is cleared (step C9) so as to cancel the back­

up of the work designation message. Backing up the work 

designation message is effected, for temporary. storage 

and holding, until the work completion notice is 

15 received from its transmission origin. Where no work 

completion notice is received a predetermined time from 

the transmission of the work designation message (step 

ClO), the following ECR is designated and the work 

designation message is transmitted in step Cll. 

20 In this way, the work designation message is 

sequentially transferred to the associated respective 

ECRs and, finally, the corresponding transmission origin. 

In this case, the ECR3 executes the collection 

processing in accordance with the received message and 

25 completes it and, when the ECRl 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 ECRl 

designates data collection to the associated respective 

ECR's, consolidates the collected data from these ECRs 

and prints a result on a journal report. 

FIG. 8 shows the processing concept of a whole 

system at a time of data collection. Upon issuance of 

the work designation message, the ECRl transmits the 

work designation message including the result of 

collection as a processing "history to the ECR2. The 

10 ECR2 transmits the work designation message including 

the result of processing by the ECRl as well as a result 

of collection by itself to the ECR3. The ECR3 transmits 

the work designation message including the results of 

processing by the ECRl and ECR2 as well as a result of 

15 collection by itself to· the ECRl. In this case, FIG. 9 

shows an example of collection by department and, in an 

ECR3 in FIG. 9, processing is not possible due to some 

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 

ECRl. 

Where, in the POS system thus constructed, the data 

collection/consolidation operation, for instance, is to 

be executed on the respective ECRs, it is only necessary 

25 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. 
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It is also possible for the master ECR to perform 

a registration operation eyen if other ECRs perform the 

data collection/consolidation, 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 included in the 

10 system, it is possible to execute that function in 

accordance.with such a program statement. Even if any 

new function is required, it is possible that, without 

changing the contents of the ROM in the ECR, such a new 

function can be implemented by the work designation 

15 message sent from the other ECRs. 

In the ECR receiving the work designation message, 

even where any processing corresponding to the work 

designation message cannot be performed 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 

designr:ttion message is returned back to the master ECR, 

recognize the reason of such unavailability 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 

. I 
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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 the 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) 

io 

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 

message after all the processing for requiring more 

amount of operation as in the collection of data has 

been ended. In the case where first the "collection" 

15 is designated and then it is desired to inunediately 

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 sf 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 

25 ECR as shown in FIG. 6. 

With reference to FIG. 11 explanation will be given 

about an ECRl 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-l)th ECR to an N-th BCR. An ECR2 determines 

5 whether or not it receives an "interruption" message 

from the ECRl (step Cl, FIG. 10). Then it determines 

whether or not this message is the interruption message 

(step El). 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 completed the processing and transfers 

the interruption message to an ECR3 (step E3}. 

Similarly, the message is s~quentially transferred from 

the ECR3 to an ECR(N-1) but the processing time required 

15 to transferring the message is brief. Therefore, while 

an ECR(N) is executing thecollectionof 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 

2 0 back to ·the ECRl of an issuance origin (step E4) • Thus, 

the ECRl detects the interruption made. 

{Third Embodiment) 

A third embodiment according to the present 

invention will be explained below with reference to 

25 FIG. 12. 

FIG. 12 shows an outline of the issuance by an Ec:;Rl 

of a work designation message on an inventory inquiry. 
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N~~, in order to give an inquiry to the other ECRs 

as to the contents of a given data file, the ECRl issues 

a work designation message containing its processing and 

inquiry data. Then this work designation message is 

5 sent back to the ECR2 • Here, the ECR2 determines 

10 

whether or not it manages, under its own control, data 

required for an inquiry corresponding to the work 

designation message. If the answer is negative, the 

w0rk designation message is sent to the next ECR3. Then 

the ECR3 determines 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 ECRl 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, 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 

against another ECR, it is only necessary for an 

original inquiring ECR to issue tJ'le wo·rk designation . . 

25 message and, ·in this 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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contains the corresponding processing program, it is 

also possible to make an inquiry response to the 

original inquiring ECR even if the inquired 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 · 

10 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 ~hich a 

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

decreased. 
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CLAIMS 

l. A data communication method which is for use in 

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 processing, 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 

message containing a program statement for performing 

predetermined data processing and to transmit the work 

designat:1on message to another apparatus; 

b) ena~ling the apparatus whi9h receives the work 

15 designation 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 

20 message to a next apparatus in a predetermined order; 

25 

and 

d) completing the data processing when the master 

unit ;eceives, from the next apparatus, the work 

designation.message generated.therefrom. 

· 2. The data CQDIJllunication 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 result of the data processing 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 data 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 designation message; and 

h) eliminating 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. 

5 . The data communication method ac'cording to 

claim 4, which is used for aPOS system using ECRs as 

25 data processing apparatuses and in which the processing 

performed based on the work designation message is a 

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

6. The data communication method accordinq to 

claim 4, which is used for a PCS system using ECRs as 

data processing apparatuses and in which the processing 

s performed based on the work designation message 

comprises data setting in a price look-up table provided 

in each ECR. 

10 

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 work 

designation message generated at step a) is used to make 

an inventory inquiry on specified goods, and which 

further comprises step j) of enabling an apparatus which 

stores data on target goods to, upon receipt 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 stop 

20 message for stopping the earlier transmitted work 

designation messaqe· and transmit the stop message; 

1) enablinq the apparatus which receives the stop 

message to decide whether or not the data processing 

corresponding 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 
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stop ~essage to the next apparatus and, when the data 

processing is determined as being performed at step k), 

stopping the da·ta processing and transferring the stop 

message to the master unit. 

9. A data processing apparatus comprising: 

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 

10 line; 

memory means for storing a work designation message 

which is received by the transmitting/receiving means 

from the other data processing apparatuses; 

processing means for performing predetermined 

15 processing on the basis of the work designation 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 of the other data processing 

20 apparatuses in accordance with a predetermined order. 

25 

10. The data processing apparatus according to 

claim 9, further comprising means for adding a result of 

an operation performed by the processing means to the 

work designation message. 

11. The data processing apparatus according to 

claim 10, further comprisinq means for, upon completion 

of t_he data proc~ssing 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 

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 ll, further comprising means for, unless a 

15 

completion notice is received from the data processing 

apparatus of a transmission destination in a predeter­

mined 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 mes·sage, 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 

claim 13, which is used in a POS system as an ECR 

25 apparatus and in which the work designation message 

indicateg at least one of a consoli~ation, a collection 

and data setting. 


