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TERMINAL DEVICE AND METHOD OF CONTROLLING 
s TRANSMISSION JN THE TERMINAL DEVICE 

The present invention relates generally to terminal devices such as printers, displays, and cash 
10 deposit devices as used in autornsted teller machines (ATM), cash dispensers, POS systems, and 

bank kiosks located in convenience stores, and relates more particularty to a transmission control 
device and transmission control method for sending data from such a terminal device to a host system. 

ATMs, cash dispensers, POS tennlnals, bank kiosks, and other such systems typically have a main 

1$ control device such as a personal computer (referred to below as a PC or host) and plllml terminal 

devices, such as printers, display devices, storage devices, and bar code readers, connected to and 
controlled by the host. The host controls the overall operation of 1he various terminal devices in order 

to achieve the desired tur:ictionality of the reapective system. More specifically, the host and the 

tenninal devices are interconnected by a data communioation line, enabling the host to send cr:mtrol 

'Zil commands and other data to the tenninal devices to control the terminal devices. The terminal devices 
send data to the host according to the fUnclion af the respective terminal device, and, when requested 

by the host, send a status report to the host that indicates the operating status of the respeetiVe 

tenninal device. Most of the tenninal devices installed in such system are connected to the host 

through a serial port (such as RS.232C) for data exchange via said data communication line. 

An interface device is provided at either end of each communication line, and a control line is provided 
tor controlling communications. A terminal deVice, for example, can use a data terminal ready (DTR) 

signal to notify the host whether or not it lS ready to receive data. When the DTR signal goes active 

(active state), the host sets the data set ready (DSR) signal active, and sends data after having thus 

JO confinned that both sides are in an operating state. This makes it possible to prevent data from being 

dropped during data communication. 

The present invention is applicable to all kinds of terminal device, but to simplify the following 

description it is described only with reference to a printer, a terminal device that is frequ!SntlY used in 

35 ATMs, POS systems, and the like. , 

A printer cannot.print if It has a shortage of any neceesary printing supplies such as printing paper or 

ink. It is therefore possillle tor the host to check how muoh prioting paper and ink remains. More 

specifically, the printer is configUl'Qd to send ink near-$1'1d or paper near-end status data to the host if 

.., the remaining printing paper or ink supply becomes low, and to send an ink end or paper end status if 
the supply is completely depleted. Various other status data may be sent to the host in addition to the 

above mentioned ones, including printer cover open, ink tank removed, paper jam, and power supply 

error status data. 
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The printer tnay become unable to operate as a tenninal {a state referred to below as being off-line) if, 
for example, a receiVe buffer of the pr inter becomes full (a rece~e bUffer full status). a paper jam or 
another error occurs, or the printer cover is open. If the printer, that is, terminal device, goes off -line, it 
is necessaiy to notify the host of the off-Une status and interrupt sending data from the host. 

Data is sent to the host in response to a status request command frotn the host. There are different 

types of status request command. For example, the host may sehd a command to an inclMdual 

tenninal device to have the status infonnatio n sent from that terminal device, or it may send a 

command enabling a so-called ASB (AUtomaUc Status Back) function of the terminal device for 

111 sending status data automatically whenever there is a change in a particular status • 

A data transmission control device according to the prior art is described In further detail below with 
reference to Fig. 8. Fig. 8 is a fUndion bloek diagram of a printer 70 connected to a host 90 in a POS 

system. Fig. 8 shows only the major parts of printer 70, A persohal computer with a general purpose 
n operating system can be used for the host 90. The host 90 controls the overall POS system. Though 

not shown in Fig. 8, numerous terminal devices such as a display device and a cash drawer required 
to achieve the fUhCtions of a pOS system are connected to the host 90 in addition to the printer 70. 
and the host controls these terminal devioes by exchanging data with them. 

:io The printer 70 IS controlled by sending control commands and data from the host 90 to the printer 70. 

In order to control the printer 70, the host 90 can send a command instructing the printer 70 to report 
its condition (status}. In response to the command from the host 90, the printer 70 then sends the 
requested status. 

zs The host 90 and printer 70 are connected tiTough serial communications port (RS-2S2C) drwers, for 

example. Printer control commands and other data sent from the host 90 are received through the 
receive driver 71 by the receive unit 72. Received data is stored in a recelve buffer (not shown in the 
'figure) in the receiVe unit 72. Data stored in the receiVe buffer is Interpreted by the command 
interpreter 73 in the order it was stored in the receive bUffer. 

The command interpreter 73 interprets and executes the commands. For example, If a print command 
Is received the command interpreter 73 prepares the print data in a prihl: buffer (not shown in the 
figure), and the data is then printed by the head driver 76 and the priht mechanism 77 under the 
control of the print controner 74. A motor driller 75 handles transporting the printing paper and tnoving 

" the head carriage (both not shown in the figure). 

A status monitor 80 is connected to a power supply voltage detector 81, a paper detector 82, an ink 
detector 83, a cover detector 84, a swilch detector 85 for detecting paper jams. and other detectors 86, 
and monitors the internal condition of the printer 70. An abnormal supply voltage. the prME!nce and 

40 amount o1 remaining printing paper, the presence and amount of remaining ink, whether the covers 
are open or closed, occurrence of any paper jams, carriage drive err0t'$, receiVe butter full, and other 
printer conditions are cletected by detectors 81 to 86 and passed to the status monitor 80. 

When a status request command is sent from the host 90, it is passed through the receive unit 72 and 
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interpreted by the command interpreter 73, and status infonmmon is then sent from status monitor 80 

through the data transmission driver 78 to the host 90. 

When the ASS tunction is used, the status of the printer 70 is sent to the host 90 whenever the status 

s changes. Hence, by first enabDng the ASB function, the host 90 can be automatically informed of 

certain printer conditions (status), including errors, cover open status, paper position, and remaining 

ink quantity. The status data sent by the ASB function will be referred to as ASS data hereinafter. 

The status data may be only one byte long or may comprise several bytes. If it is one byte, that is, 8 

10 bits, eight types of status data can be communicated, and as the number of bytes increases the 
amount of status data that can be transmitted increases correspondingly. Ac•• in Which ASB data 

four bytes length is sem to the host 90 is supposed in this text although tha length of the status data is 

not essential for the invention, 

is If the ASB 'function iS enabled and there is a change in a specified status, the status monitor 80 

assambles a particular status report (of tour bytes in the assumed example) and sends it through data 

transmission drlVer 78 to the host 90 after it has been confirmed that the host 90 can receive data, i.e., 

the host is not busy. 

20 Status data such as descnbed above is sent to the host as communication data. Fulthennore, 
. because ASB data (status data sent by the ASB function) is sent automatically to the host whenever 

there iS a ohange in status, status data may be sent quite frequently, The problem is that this ~ould 

cause the transmission buffer of the terminal d&\lica to become full (resulting in a buffer full state), 

making it unable to store turther information and possibly resulting in the loss of status data generated 

:1$ after the buffer becomes full. 

An object of the present invention is to provide a terminal device and transmission control method for it 
that enable transmission to the host Without losing information important for the host and conveyed by 
status data generated continuously by the tenninal device. Another obfect of the present invention is to 

so provide a status data transmission control method 'Whereby a smaller transnission buffer can be used 
and the communication load can be significantly reduced. 

This object is achieved with a device as claimed in claim 1 and a method as claimed in 7. Preferred 

embodiments of the invention are subject-matter of the dependent claims. 

By providing a dedicated buffer for storing continuously generated status data and storing at least the 

most recent status data and history di!lta that reflect changes in the stalU$ data, and by sending to the 

hOst only the most recent status data and the history data of status changes leading thereto, the 
present invention provides a method that allows reducing thli! buffer needed for trahSmission and 

40 greatly reduce the communication load. A:s a result, a history of status changes can be reliably stored 

and transmitted using a small amoum Of data. 

Status changes can be stored using a minimal amount of data When the transmission butter becornes 

full, and the transmission load can therefore be lightened. Status data generated continuously by a 
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terminal device can be sent to the host without loss of essential information. The status change history 

can also be sent reliably to the host without loss. 

Other objecls and attainments together with a tuner understanding of the invention will bacome 

~ apparent and appreciated by referring to the following description of preferred embodiments taken in 

conjunction With the accompanying drawings, in Which: . 

10 

~ 

~ 

" 

Fig. 1 is a function block diagram of a printer fOnning one example of a terminal device according 

to an embodiment of the present Invention; 

Fig. 2 is a fUnctton block diagram showing an emmple of the basic configuration of the 
transmission unit Of the primer in Fig, 1; 

Fig.S 

Fig.4 

Fig.5 

Flg.6 

Fig. 7 

Fig.8 

is a 1low chad used to describe the operation Of the transmission unit in Fig. 2; 

is a flow chart of a process in branch A branching from step 5100 in Fig. 3; 

is a ftow chart of the merge process; 

is a function block diagram showing an exemple of the basic configuration Of the merge 
prooessor and ASS buJfer of the transmission unit in Fig. 2; 

shows the changes in the last generated data (Tran), histoty data (Mid), and last stored 

data (New); and 

is a function block diagram showing the major parts of a printer according to the prior mt. 

A preferred embodiment of the present invention Is described below with reference to the 

,o accompanying figures. As noted above the present invention can be used with various types of 
terminal device, but is described in the praferrad embodirnent below with reference to a printer, a type 

of terminal device that is frequently used in ATM, POS, and l<iosk tenninal systems, sends to the host 
and receives from it a large amount of data, and also has nurnerous status types. The invention Is . 
even more particularly described below with reference to a printer used In a F'OS system. 

35 

Fig. 1 is a function block diagram of a printer 2 according to a preferred embodiment of the invention. 

As in Fig. 8, only the major parts of the printer are shown. The configuration Of the printer 2 differs 

from printer 70 in Fig. 8 in the addition of a transmission unit 1 O fur controlling the sending of data frotn 
the printer 2 to the h0$t 90. Note that like parts in Fig. 8 and Fig. 1 are identified by like raferenoe 

40 · numerals, and further description thereof is omitted below. 

When sending data from printer 2 to host 90, transrnission unit 10 sendS data in byte unh after 
confirming that the host 90 can receive the data. If host 90 becomes busy while transmission is in 

progress, transmission is interrupted and resumed when host 90 is again able to receiVe data. 
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A preferred embodiment of a transmission unit 10 according to the present invention is described 'With 
reference to Fig. 2. The transmission unit 1 O has. a transmission control unit 11, a transmission buffer 
12, and a pointer memory 13. When a control signal is sent to transmission control unit 11 and status 
data is simultaneously sent to translrission buffer 12 from status monitor ao, the transmission control 
unit 11 checks If the h0$t 90 is busy and, If not, sends the status data stored In the transmission butter 
12. 

The transmission unit 10 in this example also has an ASS-dedicated bUffer 14, PIR-dedicated buffer 

10 15, merge processor 16, XOFF transmission processor 17, and signal line status processor 18. The 
ASB data is temporarily stored to the ASB-dedlcated buffer 14 if any transmission data other than ASB 
data is stored in the transmission buffer 12. ASB data in this embodiment is supposed to consist of 4 
bytes. 

S$ PIR data is temporarily stored in the PIR buffer if any transmission data Is stored in the transmission 
buffer 12. Note that PIR data is data that Is sent according to the proc8$S ID optionaUy inserted by the 
host to control command8 or print data and sent to the printer, and indicates tnatthe control cotrmand 
or print data was processed by the printer. This enables the host to send data synchronized to the 
internal state of the printer 2. 

In this embodiment the transmission control unit 11 controls sending speoific transmission data st1ch 
as the XOFF signal and signal line status with higher priority than other transmission data. The XOFF 
transmission processor 17 sends a disable receive signal (XOFF) from the printer 2 to the hast with 
highest priority. The signal line status processor 18 sends signal line status data to the host 90 to 

2S report when the printer 2 has gone off-line, and therefore transmits to the host with the next-highest 
priority to XOFF. The XOFF signal and signal line status are sent direatly through data transmission 
drMi!r 78 to the host 90 without passing through the transmission bUffer 12. 

When the ASS buffer 14 or PIR buffer 15 is full, the merge processor 16 generates status-change 
3(1 history data (referred to below as simply history data) for storing any foDowing tnost-recent status data 

and a history of status changes. 

ReeeMng status data by the transmission unit 10 is described next below. When status data and a 
control signal are sent from the status monitor 80, the control signal is input to the tr:ansmission control 

,s unit 11 and the status data is temporarily stored in the transmission buffer 12, unless the transmission 
buffer holds transmission data other than ASB data alreadf. The storage capacity of the transmission 
buffer 12 can be determined as neceS$ary and in this example is set to 128 bytes. 

Pointer memory 13 includ• a read pointer 1Sa indicating the location of the next data to be sent to the 
411 host, and a write pointer 13b indicating the next storage location in the transmission butter 12, if any. 

The write pointer 13b is incremented when transmission data including status data is written -into the 
transmi$Sion buffer 12. Note that both pointers are oontroled to move within the address range of the 
transmission buffer in the RAM in Which the transmission buffer 12 is provided. That is, if a pointer is 

incremented to an address outside the highest address in the address range, it is re.set to the lowest 
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value in the address range. This type of buffer structure is known as a "ling buffar4'. 

In the prior art, the next status data is stored in the transmission buffer 12 when storage space is 

available again after the transmission bUffer became fUD. According to this invention, however, 

s because of the nature of the ASB data and PIA data the amount of data to store could become very 
large if this data is frequently generated, dedicated buffers 14 and 15 are respectively provide<t to 

temporarBy store this data before transferring it to the transmission butter 12. 

Under specific conditions. such as when dedicated buffer 14 or 15 becomes full (butfer full state), a 

10 merge process is applied by the merge processor 16 according to the properties of the data to be 

stored, such as generating a history of changes in the ASB or other ·status data, and temporarily 

storing this histOI)' of changes together with the most recently occurring status data to buffers 14 and 
15, respectively. Details of the merge process are described further below. 

Transmission process for normal transmission data 

The transmission process of the transmission unit 10 is described first below using Fig. 2 and Rg. 3. 

Fig. 3 fs a flow chart for describing the transmission control process of the transmission unit 10. 

The transmission data L-ID-S1-S2-S3-S4 shown at the top right in Fig. 3 is an example of data stored 

in transmission butter 12 where S1-S2-S3-S4 are data bytes, of status data for instance, to be sent to 

the host90.· 

:zs The transrnlSsion control unit 11 checks if data is stored in transmission buffer 12. This can be 

determined' by comparing the above-noted write pointer 13b and read pointer 13a; if the values are the 

same, transmission buffer 12 is etnpty. lfthere is transmission data (S100; Yes), whether the host 90 

is busy Is checked (S101). If the host 90 iS buay, the tran&mission-process pauses until the host 90 

can receive (S101; Yes). If the host 90 is not busy (5101; No), transmission controJ unit 11 checks if 
:aa the printer 2 is sending data already (S102). Because here the transmission control unit 11 is 

attempting to start data transmisSion and is not in the midst of data transmission (S102; No}, the 

procedure advances to the next step and th~ presence of an XOFF send request is checked (S1CB}. If 
there IS no XOFF send request, the presence of a signal line status is checked ($104), and if it is aJso 

not present (S1 04; No), the first data, that is, the length L of the data to be sent, is read from 

" transmission butter 12 and pointer 13a is incremented (8105). Note that the data length L obtained 

here is stored in RAM and used as the starling value of a loop counter for the current send loop. ID is 
read next from the tri!'lnSmission buffer 12 to determine the type of transmission data (status type, fol' 

exampfe) (S106). In step S108 the neXt data byte, si. is read from transmission buffer 12 and sent to 

the hast 90. The pointer 13a is then incremented to point to.the next data llyte 52, at which point 

.co sending 1 byte enclS {S109). Note that the above-noted loop counter is decremented in this process. 

The next 1_ byte is then transmitted by the above process, that is, by repeating the main send loop. 

Whether there is any transmission data is first checked (S100). Because ¥ansmission data {S2 to S4) 

remail'l6l at this point, the procedure advances to the next step (S101) and whether the host is busy is 
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checked ($101). If it is busy, the transtnission process pauses until the host is ready (S101; Yes). It 
the host is not busy (S101; No), whether data is being sent is checked (S102). This can be detennined 

based on whether or not the value Of the above-noted loop counter is zero. If the loop counter is set to 
zero, then transmission is not in progress. Because, in the currently explained example, data is being 

, sent (S1tla; Yes), the procedure branches to (S110, $111), and the presence of the XOFF signal and 

that of the signal line status are checked. If neither the XOFF signal nor the signal Hne $latus is 
detected (S110, No; S111, No), data byte S2 indicated by pointer 13a is read and sent to the host 90 

(S108)~ When Sending 1 byte ends the pointer 13a is incremented In preparation for sending the next 

data byte S3 (8109). A l"Jumber of bytes equal to the number of data bytes Indicated by the data length 

10 L can be sert by repeating the same process using the loop counter. Using the example at the above 

transmission data, data bytes S3 and S4 are sent to complete the transmission process for the 
transmission data sequence. 

1s XOFF signal and signal line status transmission process 

Operation When status data is being sent and an XOFF signal 9end request or signal line status send 

request is i~ued is described next As shown in Fig. 2, the XOFF signal and signal line status are not 
stored in transmission buffer 12, but ate sent directly through data transmission driver 78 to the host 

211 by XOFF transmission processor 17 and signal line status prooessor 18, respectively. The 

transmission process for this takes prfonly r.Ner the transmission data in transmission buffer 12. This is 
described using the transmission control flow chart shown in Fig. 3. 

If an XOFF send requ,est is detected While preparing to send the first data byte S1 (8103; Yes), the 

~ procedure branches to 0 and the XOFF signal (1 byte) is sent with priority. If an XOFF signal send 

request is detected whffe sending the transmission data sequence $2 to S4 (S110;Yes), the XOFF 

signal is sent unless the signal line status ls being sent (S112" No). The XOFF signal is thus sant to 

the host 90 with the highest priority except when the signal line status is being sent. 

'° If a signal lil"Je $talus is detected (S104; Yss), the signal line stall.IS length (plural bytes can be defined) 

and ID are set (S114), and 1 byte of the signal line status is sent ($115}. lf1here are plural signal line 

status bytes and the signal line status is being sent (S111 returns Yes or S112 ratums Yes) attar 

confirming that the host is not busy (S101), the remaining signal line status la sent seq~entiaUy one 

byte at a time (S115}. As will be understood from this control process, the signal line status is sent with 

3S the nexf•highest priority to the XQJ!:F sJgnal. 

40 

A case in which there is no transmission data in the transmission buffer 12 is described next. ff there is 

no data in transmission buffer 12, the procedure branches to A from step 8100 in Fig. 3. Fig. 4 is a 

flow chart of the process for branch A. 

If there Is no transmission data in the printer 2, whether ASB data or PIR data is in ASS buffer 14 or 

PIR buffer 15 is first checked (S120}. If ASB data or PIA data is found, the data is sent to the 

transmission buffer 12 (8121), and the procedure branches to Bin Fig. 3. /1£ described above in Fig. S, 

the status is sent after confinnlng that the host 90 is not busy ($101). 
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If ASB data or PIA data is not stored in buffer 14 or 15 ($120; No), whether there is a signal line status 

or XOFF signal send request is checked. If there is no send request (S1~ No), the send request is 
set to nun, control branches to C in Fig. 3, and the transmission process ends. If there is a send 

s request {8122; Yes}, control branches· to B In Fig. Sand the XOFF signal or signal line status send 

process is run. 

10 

Merge process 

The merge proeess is described in detail next. The merge process is executed when, with the 
configuration shown in Fig. 2, transmission data, other than ASB data in the transmission buffer 12, is 
already stored in ASB buffer 14 or PIR buffer 15, and lather ASS data or PIR data is generated. 

u Fig. s is a flow chart of the merge process. First, if ASB data or PIR data is output from tha status 

monitor BO, the merge processor 16 (F"ig. 2) first determines if the merge procE1$$ is necessary. For 

example, if there is no space in the corresponding dedicated bllffer 14 or 15, a merge process is 

determined necessary ($130). Jf there Is space In the buffer {S1 so; No), the latest (most recent) data 

frorn the status monitor 80 is· stored in the oorrasponding buffer 14 or 15 ($133). In specific cases, 

20 suoh as when there is no space (S130;Yes), the history data stored in the buffet 14 or 15 is updated 

(8131). and the latest data Is then stored in theoorrespondlng buffer 14 or 15 (S132). 

Updating the history data related to the ASB data is described next with reference to Fig. 6. Fig. 6 is a 

function block diagram for describing the basic configuration of the merge processor 16 and ASB 

:i:i buffer 14. The ASB buffer 14 comprises a 4·byte (32-bit) status data memory 20 and a 4-byte (32-bit) 

history data memory 21. It will ba appreciated that the 4-byte capacity of memories 20 and 21 
corresponds to the 4-byte status data length assumed for this example. So, this capacity would be 

different if the data length were different. 

~ The •tast generated ASB data" Tran is stored in memory 20 becoming the •fast stored ASB data" New. 

As further described below, information indicative of whether there was a change in the plural ASS 

data sent sequentially to the merge processor, that is, the history data, is stored in memory 21. 

If space is available in the transmission buffer 12, ASB data that is the exclusive OR of the history data 

;,, and the data New is generated and transferred to the transmission butter, and is followed by the data 

New. By obtaining the excl1.1Sive OR of the history data and tho data New, a &tatus (bit} that changed 

Will be coded· in the ASB data as the inverse of the corresponding bit in the data New, and any status 

(bit) that did not change will be the same as the corresponding bit in the data New. As a result, even if 
the ASB data last sent to the host and the status data New are the same and there have been 

"° intermediate status data that could not be sent to the host, the host can be notified of a status change 

if there was a change in status in between. 

Because of the nature of ASB data the presence of a change in status is important but it is not 

necessary to know the process, that is, the sequence of changes. Furlhennore, it is also most 



5 

-9-

important to send the latest status to the host as soon as possible, and it Is therefore desirable to 

reduce the amount of ASB data that must be sent as much as possible. Ttie least amount of data 
required can therefore be obtained by storing for each status (bit) the most recent state and 

Information indicative of whether there was a change in that status (bit). 

For the reasons described below information indicative of whether there was a change In the ASB data 

is converted to ASB data generated by obtaining the exclusive OR of the history data and the status 
data New, and is then sent to the host in the present embodiment. More specifically, the history data is 
not ASB data and cannot be interpreted by the host as ASB data even when it is sent to the host. The 

lo host cannot detennine if the data that is Mnt Is •ASB data• or is "history data," and the host therefore 

cannot recreate the history of changes in the ASB data. 

15 

20 

"Tran• in Fig. 6 is the last generated ASB data 22 transferred from status monitor SO, and consists (In 

the assumed example) of 4 bytes (I.e., 32 bits Tran1 to Tran32). 

Fig. 6 is for describing an example of the merge function, and the timing and other control details are 

omitted. If there is space in the ASS bUffet 14 when status da1a is sent from the status monitor BO, it is 

stored directly in memory 20 as described above. The initial value In memory 21 is zero, and history 

data in memory 21 is cleared to zero after data is sent to the transmission buffer 12; 

For each bit in the ASB data the merge processor 16 has a respective state change detector 23-z (23-

1 to 23-32, i.e., 1 x 32). Each detector 23-z has an exclusive OR gate ·24 and an OR gate 25 

configured to output a 1 if the bit Tranx differs from the bit Newz. The output of excluswe OR gate 24 is 

input to OR gate 25, which then obtains the logical OR with the corresponding bit Mick in the history 

25 data. 

The output from OR gate 25 is therefOre 1 if there is a change even once in the corresponding ASB 

data bit generated aftsr the ASB data has been sent to the transmi$Sion bLlfer 12. Information 

indicating that there was a change ls thus stored in memory 21. Output from OR gate 25 is input to the 

:111 corresponding bit in the history data memory, and the data in memory 21 is updated at the ENB2 

timing. A change in ASB is therefore reftected in the bits of the history data in memory 21. 

After the history data in memory 21 is updated by applying ENB2, ENB1 goes active, and the status 

data Tran1 to TranS.2 is stored in memory 20 overwriting the mcistlng status data .• The latest ASS 

3S data and change history is stored in ASB buffer 14, and when space becomes available in the 

transmission buffer 12, the exclusive OR of the ASB data New and histosy data Mid, and then the ASB 
data New, are sequentially transferred as described above. 

Using an example, these data changes are described in rnore detail below with reference to Fig. 7. Fig. 

41• 7 shows the changes in the last generated status data (Tran), the h&tory data (Mid), and the last 

stored status data (New). To simplify the description Fig. 7 shows only part (1 byte .. 8 bits) of the ASS 

data. 

It is assumed that status data Tran (Data 1) is transferred under circumstances in which it cannot be 
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stored in the transmission buffer 12 beoause the transmission buffer i 2 holds transtnission data 

already. Beoause the ASB bUffer 14 does not require a merge process at this time, Data 1 is stored 
directly in memory 20, and the merge process ends (S130 and S133 In Fig. 5), 

3 If next status data Tran (Data 2} is then received, the merge process is started {S130 in Fig. 5 reveals 
Yes) and the history data in memOty 21 is updated. In this ease bit 1 (Mid1) in the history data 
becomes 1 because New1, that is, bit 1 in the last stored data, is 1, and bit 1 (Tran1) in the last 

generated Data 2 is o; Mid2 in the history data also becomes 1 because New2 (which was 0) changed 
to 1 (Tran2) ($131, Fig. 5), Data 2 (Tran) is then stored as the last stored d«a New In rnemory 20 

10 overwriting Dat111 (S132, Fig. S}. 

15 

When Data 3 is then sent from status monitor 80, bit 3 (Mid3) In the history data likewise changes to 1 

and bits 1 and 2 {Mid1, Mid2) remain set to 1. Data 3 is then stored directly as last stored data New 
overwriting Data 2. 

When Data 4 and Data 5 are then received in sequence, bits 4 and 5 (Mid4, Mid5) of the history data 
change in sequence to 1. and the status data Tran {Data 5) IS stored as the last stored data New. 

When Data 6 is reoeived bit 1 is changed from 0 (New1} to 1 (Tran1) and bit 5 is changed from 1 

21 (New5} to 0 (Tran5}, but the corresponding bits (Mid1, Mid5} in the history data are already set to 1 
and the history data is therefore not changed. 

If transfer to the transmission buffer 12 becomes possible at this point, the exclusive OR ((0001111 OJ) 

of the last stored status data New [00000001] and the history data Mid [00011111) is obtained, and 
25 this logical OR is first transferred to the transmiSSion buffer 1.2. Tho last stored status data New is then 

sent to the transmission buffer 12. 

Furthennore, the PIR data is data enabling the host to determine the progress of a particular process 
and an intermediate history thereof is therefore not necessary. PIR data in the PIR bUffer 15 that has 

30 not been sent can therefore be overwritten with the most recent PIR data. 

It should b& noted that the above preferred embodiment has been described with raference only to 
sending data from a printer as one exarnple of a terminal device to a host, but if an independently 

operating interface means is provided in the terminal device, data communication with the interface 

"3 means may be handled in the same Wf1J as communication with the host. In other words, 1he present 
Invention is also applicable to transmission control for sending data in 1~byte units to an interface 
means In a terminal device. 

In the embodiment explained above, ASB data is temporarily stored in the respective dedicatBd buffer 

"° when, at the time this data is generated, the transmission buffer holds transmission data, other than 

ASB data already. As an altematiVe, ASB data couJd be stored in the respective dedicated buffer only 

When, at the time this data is generated, the transmission buffer is full, i.e .. cannot accommodate this 
newly generated data. 
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As described above, by providing a dedicated buffer for continuously generated status data and 
storing a history of status changes with a confi~ralion whereby only the most recent status data and 
the status change history data are sent to the hOEt, the present invention is able to re<fuce the buffer 
needed for transmission and greatly reduce the communication load. 

The invention being thus described, it will be obviol.IS that the same may be varied in many ways. 
Such variations are not to ba regarded as a departure from the spirit and scope of the invention, and 
all such modifications as wouJd be obvious to o"a skilled in the art are Intended to be included Within 
the scope Of the following claims. 
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1. A terminal device adapted to be connected to a host and having an auto status back 
s function to automatically generate status data in response to a status change and send status data to 

the host, comprising 

means for generaUng change data that indicate changes between curraitly generated status 
data and the status data that were last sent to the host; 

wherein said change data is transrnilted to the host when said currently generated status 
10 data i$ transmitted. 

2. The device of claim 1, furtheT comprising: 
a first rnemory for storing first status data previousJy transmitted to said host; 
a second memory for storing currently generated status data as $econd status data: 

1s a calculation unit for generating said change data indicating the d'lfference between said first 
and said second status data; and 

a transmission control device for transmjtljng said second status data and said change data 
to said host. 

20 3. The device of claim 1 or 2, comprising: 
a first buffer (12} for temporarily storing succ::essively generated sets of status data, the first 

butter (12) being either in a first or in a saeond state and baing capable of receMng status data for 
storage only in the 'first state. Which includes the state of the first buffer (12) being fUR: 

mean$ for transmitting data from said first buffer (12) to said host (90); 
is a dedioated second buffer (14) for temporarily storing one set of status data and history data; 

a history da1a generating unit (16} for generating said history data so as to indicate the 
presence of a change in status among the plural sets of stmus data received successively by the 
second buffer (14. 15); and 

control means (11} for 

~ - stori~g in said second buffer (14), when the first buffer (12) is in said second state, each of 
said successive sets of status data togetheT with corresponding history data, wherein each set being 
stored overwrites the previously stored set, and 

- transferring infonnation stored in the second bllffer (14) to the first buffer (12) 1 when the 
first buffer (12) enters said first state, said information comprising the set at status data and a modified 

3s set of status data obtained form a combination of said set at status data and said history data. 

· 4. The device of claim 3, wherein only predetermined types of status data among said 
continuously generated status data is stored in the second buffer (14) subjected to history data 
generation by the history data generating unit (16). 

5. The devioe of claim 3 or 4, wherein: 

a set of status data is composed of a plurality of bits each representing one of a 
corresponding pluMlity of different status of said tenninal device; and 

the history data generating unit (16) is adapted to generate the history data by sequentially 
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calcufating the bitwise logical OR of each pair of invnediately successive ones of the continuously 

receiVed sets of status dl!lta. 

6. The device of claim 5, wherein said combination is a bitwise exclusive OR said set of 

status data and said history data. 

7. A method of controlling data transmission in a tenninal device adapted to be connected to 

a host (90) and having an auto status back function to automaticaDy generate slatus data in response 
to a status change and send status data to th• host (90), comprising the steps of: 

generating change data indicating status changes between earlier status data previously 
sent to the host (90) and current status data generated by said auto status back function; and 

transmitting said change data when said surrent status data iS transmitlat to said host (90). 

8. The method of claim 7 applied to a terminal device having a first buffer (1.2) and a second 
buffer (14), comprising the following steps: 

(a) receMng successively generated sets of status data; 

(b) checking, in response to each set, if the first buffer (12) is in a first or a second state, the 
'first state, including the state of the first buffer (12) being full; 

(o) storing, in response to step (b) detecting that the first buffer (12) is In the first .mlte, the 

respective set of status data in the 1irSt buffer (12); 

(d) transmitting data stored in the first buffer {12) to said host (90); 
{e) storing, if step (b). detects the first buffer (12) is in the second $kale, said respective set of 

status data In the second buffer (14), each set ~ing stored in the second buffer (14) ovetwriting the 
. previously stored set, if any; 

(I) generating, each time a set of $talus data in the second buffer (14) is overwritten by a 

following one, histoty data indicating the presence of a change In successire sets of status data, and 

storing the history data in the second buffer {14); and 

{g} transferring information stored in the second buffer (14) to the first buffer (12), when the 

first buffer (12) is detected to have re~entered s~id first state, said infonnatlon comprising the set of 

status data and a modified set of status data obtained fonn a combination Of said set of status data 

and said history data. 

9. The method of claim B, wherein the status data processed in step {e), step (f), and step (g) 
consists of specific pradetennined status data types. 

10 The method of claim 8 or 9, wherein the sets of status data processed in step (e), step {1), 
and step (g} are each composed of a plurality of bits each representing one of a corresponding 

plurality af dilferent status of said terminal device; and step (t) comprises generating the history data 
by sequentially calculating the bitwise logical OR of each pair Of immediately succeeisive ones of the 

«> continuously received sets of status data. 

11. The method of claim 10, wherein said combination is a bitWise exclusive OR said set of 

status data and said history data. 
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12. A data storage medium readable by a machine, the medium carrying a. program of 
instructions executable by the machine to perform the transmission control method defined in any one 
of claims 7 to 11. 

13. A data storage medium as described In claim 12, wherein the data storage medium 
records the computer program to Compact Oise, loppy disk, hard disk, or magnetic tape. 

14. A computer program product comprising a data set and a set o1 commands executable 
by a machine to perform the transmission control method defined in any one at claims 7 to 11. 


