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TERMINAL DEVICE AND METHOD OF CONTROLLING
TRANSMISSION IN THE TERMINAL DEVICE

The present invention relates generally to terminal devices such as printers, displays, and cash
deposit devices as used in aulomated teller machines (ATM), cash dispensers, POS systems, and
bank kiosks located in convenience stores, and relates more particularly 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 temminals, bank kiosks, and other such systems typically have a main
conlrol device such as a personal computer (referred to belaw as a PC or host) and plural 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 the vatious terminal devices in order
to achieve the desired functionality of the respective system. More specifically, the host and the
terminal devicas are interconnected by a data communiscation line, enabling the host to sand cuntrol
commands and other data to the tenminal devicas to control the terminal devices. The terminal devices
send data to the host according to the function of tha respective terminal device, and, wheh requested
by the host, send a status repott to the host that indicates the operating status of the respective
terminal device, Most of the terminal 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.

Aninterface device is provided st either end of each communication fine, and a control line is provided
for controlling communications. A terminal device, for example, can use a data terminal ready (DTR)

signal to notify the host whether or not it i 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
confirmed that both sides are in an operating state. This malkes it possible to prevent data from being
dropped duting data communication.

The present invention is applicable to all kinds of terminal device, but to simplify the following
desoeription it is described only with raference to a printer, a terminal device that is frequenﬂy used in -
ATMs, POS systems, and the like. |

A printer cannot prirt if it has a shortage of any necessary printing supplies such as printing paper or
ink. It is therefore possible for the host to check how much printing paper and ink remains. More
specifically, the printer is configured to send ink near-end 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 mehtioned ones, mcludmg printer cover opan, ink tank removed, paper jam, and power supply
error status data.
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The printer may bacome unable to oparate as a terminal {a state referred to below as being off-line) if,
for example, & receive buffer of the printer becomes full (a receive buffer full status), a paper jam or
another error ocours, or the printer cover is open. If the printer, that is, terminal device, goes off -fine, it
is necessary to notify the host of the off-line status and interrupt sending data from the host.

Data is sent to the host in response to a status request command from the host, Thete are different
types of status request command. For example, the host may send a command to an individual
terminal device o have the status information sent from that terminal device, or it may send a
command enabling & so-called ASE (Automatic Status Back) function of the temminal device for
sending stetus data automatically whenever there is & 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 function block 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 personal computer with & general purpose
operating system can be used for the host 90, The host 80 controls the overall POS system. Though
not shown Ih Fig. 8, numerous terminal devices such as a display device and a cash drawer required
to achieve the functions of a POS system are connected to the hast 90 in addition to the printer 70,
ar the host controls these tetminat devices by exchanging data with them.

The printer 70 is controlled by sending control commands and deta from the host 90 to the printer 70.
in ordar o controt the printer 70, the host 80 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
requesied status,

The host 90 and printer 70 are connected through serial comrunications port (RS8-232C) ditvers, 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. Receivad data is stored in a receive buffer (not shown in the
figure} in the receive unit 72. Data siored in the receive buffer is interpreted by the command
interpreter 73 in the order it was stored in the receive buffer.

The commant 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 print buffer (not shown in the
figure), and the data is then printed by the head driver 76 and the print mechanism 77 under the
contral of ths print controffer 74. A motor driver 75 handies transporting the printing paper and moving
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 B2, an ink
detector 83, a cover detector 84, a switch detector §5 for detecting paper jams, and ather detectors 86,
and monitors the internal condftion of the printer 70. An abhormal supply voltage, the presence and
amount of remaining ptinting paper, the presence and amount of remaining ink, whether the covers
are open or closed, occurrence of any paper jams, carriage drive errors, receive buffer full, and other
printer conditions are detected by detectors 81 to 86 and passed to the status monitar 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 information is then sent from status monitor 80
through the data transmission driver 78 to the host 50.

When the ASB function is used, the status of the printer 70 is sent to the host 90 whenever the status
changes. Hence, by first enabling the ASB function, the host 90 ¢an be automatically informed of
certain printer conditions (status), including errors, cover apen status, paper position, and remaining
ink quaniity. The status data sent by the ASB funciion will be referred to as ASB data hereinafter.

The status data may be only one byte long or may comprise several bytes. i it is one byte, that is, 8
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. A case in which ASB data
four bytes length is sent to the host 80 is supposed in this text although the length of the stalus data is
not essential for the invention,

if the ASB function is enabled and there is a change in a specified status, the status monitor 80
assembles a particular status report {of four bytes in the assumed example) and sends it through data
transmission driver 78 to the host 90 after it has been confirmed that the host 90 can receive dats, i.e.,
the host is not busy.

Status data such as described above is sent to the host as communication data. Furthermora,
_because ASB data (status data sent by the ASB function} is sent automatically to the host whenever
thare is a change in status, status data may be sent quite frequently, The prablem is that this could
cause the transmission buffer of the terminal device to become full {resulting in a buffer full state),
making it unable to store further information and possibly resulting in the loss of status data generated
after the buffer becomes full. '

An object of tha present invention is to provide a teminal device and fransmission control method for it
that enable transmission 1o the host without losing information important for the host and conveyed by
status data generated continuously by the terminal device. Ancther object of the present invention is to
provide a status deta transmission control methad wherehy a smalfer transmission buffer can be usad
and the communication foad can be sighificantly reduced,

This object is achioved with & device as claimed in claim 1 and a method as claimed in 7, Preferrad
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 data that reflect changes in the status data, and by sending to the
host only the most recent status deta and the history data of status changes leading thereto, the
present invention provides a method that allows reducing the buffer needed for transmission and
greatly reduce the communication load. As a result, a history of status changes can be reliably stored
and transmitted using a small amount of data.

Status changes can be stored using a minimal amount of data when the transmission huffer becomes
full, and the transmission load can therefors be lightened. Status data generated contimiously by a
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terminal device can be sent 1o the host without loss of essential information. The status change history
can also be sent reliably to the host without loss.

Other objects and attainments together with a fuller understanding of the invention will become
apparent and appreciated by refetring to the following description of preferred embodiments taken in
canjunction with the accompanying drawings, in which:

Fig. 1 is & function black diagram of a printer forming one example of a terminal device according
to an embodiment of the present invention;

Fig. 2 is a function block diagram showing an example of the basie configuration of the
transmission unit of the printer in Fig. 1;

Fig. 8 is a flow chart used to describe the operation of the transmission unit in Fig. 2;
Fig. 4 is a flow chart of a process in branch A branching from step §100 in Fig. 3;
Fig. 5 is a flow chart of the merge process;

Fig.6 is a function block diagram showing an exanple of the basic configuration of the merge
processor and ASB buifer of the transmission unit in Fig. 2;

Fig. 7 shows the changes in the last generaded data (Tran), histoty data (Mid), and last stored
deta (New); and

Fig. 8 is a function block diagram showing the major parts of a printer according to the priot ast.

A preferred embodiment of the prosent invention is described below with reference to the

accompanying figures, As noted above the present invention can be used with various types of

terminal device, but is described in the prefarred embodiment below with reference to a printer, a type

of terminal device that is frequently used in ATM, POS, and kiosk tetminal systems, sends to the host

and receives from it a large amount of data, and also has numerous status types. The invention is .
even more particutally described below with reference to a printer used in a POS system.

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 diffars
from printer 70 in Fig. 8 in the addition of a transmission unit 10 for controliing the sending of data from
the printer 2 to the host 90. Note that like parts in Fig. 8 and Fig. 1 are identified by like reference

- numerals, and further description thereof is omitted below.

When sending data from printer 2 to host 90, transmission unit 10 sends data in byte units after
confirming that the host 80 can receive the data. If host 80 bacomes busy while transmission is in
progress, transmission is interrupted and resumed when host 80 is agajn able to receive data,
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A preferrad embodiment of a transmission unit 10 according to the present invention is describad with
reference o Fig. 2. The transmission unit 10 has a transmission ¢ontrol unit 11, a transmission buffer
12, and & pointer memory 13. When a control signal is sent to transmission control unit 11 and status
data is simultaneously sent to transmission buffer 12 from status monitor 80, the transmission control
unit 11 checks if the host 90 is busy and, if not, sends the status data stored in the transmission buffer
12.

The transmission unit 10 in this example also has an ASB-dedicated buffer 14, PiR-dadicated buffer
15, merge processor 16, XOFF transmission processor 17, and signal line status processor 18.The
ASB data is temporarily stared to the ASB-dedicated 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.

PiR data Is temporarily stored in the PIR buffer if any transmission data is stored in the transmission

buifer 12. Note that PIR data is data that is sent according to the process ID optionally insarted by the
host to control commands or print data and sent to the printer, and indicates that the control command

or print data was processed by the printer. This enables the hast to send data synchronized to the
internal state of the printer 2.

In this embodiment the transmission control unit 11 controls sending specific transmission dala such
as the XOFF signal and signal line status with higher priority than other transmission data. The XCFF
transmission precessor 17 sends a disable receive signal (XOFF) from the printer 2 to the host with
highest priority. The signal line status processor 18 sends signal line status data fo the host 90 to
report when the printer 2 has gone off-line, and therefora transmits to the host with the next-highest
priority to XOFF. The XOFF signal and signal line status are sent directly through data transmission
driver 78 to the host 90 without passing through the transmission buffer 12.

When the ASB buffer 14 or PIR buffer 15 is full, the merge processor 16 generates status-ohange
history data (referred to below as simply history date) for storing any following most-recent status data
and a history of status changes.

Receiving status data by the ransmission unit 10 is described next below. When status data and a
control signal are sent from the status monitor 80, the cantrol sighal is input to the transmission control
unit 11 and the status data is temporarily stored in the transmission buffer 12, unjess tha transmission
buffer holds transmission data other than ASB data already. The storage capacity of the transmission
buffer 12 can be determined as necessary and in this example is set to 128 hytes.

Painter memoty 13 includes a read pointer 13a indicating the lacation of the next data to ba sent to the
host, and a write painter 13b indicating the next storage location in the transmission buffer 12, if any.
The write pointer 13b is incremented when transmission deta including status data is written into the
transmission buffer 12. Note that both pointers are controlled to move within the address range of the
transmission buffer in the RAM in which the transmission bufter 12 is provided. That is, if a pointer is
incremented to an address outside the highest address in the address range, it is reset to the lowest
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value in the address range. This type of buffer structure is known as a "fing buffer”.

In the ptior at, the next status data is stored in the transmission buffer 12 when storaga space is
available again after the transmission buffer became full. According to this invention, howaver,
because of the naiure of the ASB data and PIR data the amount of data to store could bacome very
large if this data is frequently generated, dediceted buffers 14 and 15 are respectively provided to
temporarily store this data befare transferring it to the transmission buffer 12,

Under specific conditions, such as when dedicated buffer 14 or 15 becomes full (buffer full state), a
merge pracess 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 history of changes together with the most recently accurring status data to buffers 14 and
15, respectively. Details of the merge process are descrihed further below,

Transmission process for normal transmission data

The transmission process of the transmigsion unit 10 is described first below using Fig. 2 and Fig. 3.
Fig. 8 is a flow chart for describing the transimission control process of the transmission unit 10,

The transmission data L-1D-51-82-83-84 shown at the top right in Fig. 3 is an example of deta stored
in transmission buffer 12 where 81-82-53-54 are data bytes, of status data for instance, to be sent to
the host 90, - |

The transmission control unit 11 checks if data is stored in transmission buffer 12, This can be
determined by comparing the above-noted write pointer 18b and read pointer 13a; if the values are the
same, transmission buffer 12 is amply. If there is transmission data (S100; Yes), whether the host 90
is busy is checked {S101). if the host 90 is busy, the transmission-process pauses until the host 90
can receive (§101; Yes). If the host 80 is not busy (S101; Nb), transmission contral unit 11 checks if
the prnter 2 is sending data already (S5102). Because here the transmission control unit 11 is
attempting to start data transmission and is not in the midst of data transmission (8102 Ng)j, the
procedure advances to the next step and the presence of an XOFF send request is checked (S1(B). If
there Is no XOFF send request, the presence of a signal line status is checked (S104), and if it is also
not present (8104 No), the first data, that is, the length L of the data to be sent, is read from
transmissjon buifer 12 and pointer 13a is incremented (S105), Nate that the data length L obtained
here is stored in RAM and used as the starting vajus of a loop counter for the current send loop. ID is -
read next from the transmission buffer 12 to determine the type of transmission data (status type, for
example) (S106). In step S108 the hext data byte, 81, is read from transmission buffer 12 and sent to
the host 80. The paointer 13a is then incremented to point to the next data byte 82, at which point
sending 1 byte ends ($108). Nate 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 thers is any transmission data is fitst checked (S100). Because transmission data (S2 to S4)
remains &t this point, the procedure advances to the next step (§101) and whether the host is busy is
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checked (8101). If it is busy, the transmission process pauses until the host is ready (S101; Yes). if
the host is not busy (S101; Noj, whether data is being sent is checked {8102). This can be detarmined
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. Becauss, in the currently explained example, data is being
sent {8102; Yes), the pracedure branches to (S11Q, $111}, and the presence of the XOFF signal and
that of the signal line status are checkaed. If neither the XOFF signal nor the signal line status is
detected {8110, No; 111, No), data byte 82 indicated by pointer 13a is read and sent to the host 80
(8108). When sending 1 byte ends the pointer 13a is incremented in preparation for sending the next
data byte 53 ($109). A number of bytes equal to the number of data bytes indicated by the data length
L can be sent by repeating the same process using the loop counter. Using the example of the above
transmission data, data bytes 83 and 5S4 ame sent to complete the transmission process for the
transmission data sequence.

XOFF signal and signal line status transimission process

Operation when status data is being sent and an XOFF signal send request or signal line status send
reqguest is issued is desciibed next, As shown in Fig. 2, the XOFF signal and signal line status are not
stored in transmission buffer 12, but are sent directly through data transmission driver 78 to the host
by XOFF transmission processor 17 and signal line status processor 18, respectively. Tha
transmission process for this takes priority over the transmission data In transmission buffer 12. This is
descrihed using the transmission control flow chart shown in Fig. 3.

If an XOFF send request is detected while preparing to send the first data byte S1 {S103; Yes), the
procedure branches to D and the XOFF signal {1 byte) is sent with priotity. If an XOFF signal send

request is detected while sending the transmission data sequence S2 to 54 (S110; Yes), the XOFF

signal is sent unless the signal line status is being sent (8112 No). The XOFF signal is thus sent to
the host 90 with the highest priority except when the signal line status is being sent,

If a signal ine status is detected (S104; Yes), the signal line status length (plural bytes can be defined)
and ID are set ($114), and 1 byte of the signal fine status is sent (3115). If there are plural signal line
status bytes and the signal line status is being sent (8111 retwns Yes or 8112 ratums Yes) after
confirming that the host is not busy (S$101), the remaining sighal line status is sent sequentially one
byte at a time (8115). As will be understood from this control process, the signal line status is sent with

the next-highest pricrity to the XOFF signal.

A case in which there is no transmission data in the fransmission buffer 12 is describad next. if there is
no data in transmission buffer 12, the procedure branches to A from step 8100 in Fig. 8. Fig. 4 Is a
flow chart of the process for branch A,

if there Is no transmission data ih the printer 2, whather ASE data or PIR data is In ASB buffer 14 or
PIR buffer 15 is first checked (S5120). If ASB data or PIR data is found, tha data is sent to the

transmission buffer 12 (8121}, and the procedure branches to B in Fig. 3, As described above in Fig. 8,
the status is sent aftsr confirming that the host 90 is not busy (S101).



13

3s

if ASB data or PIR data is not stored in buffer 14 or 15 (8120; No), whether there is a signal line status
or XOFF signal send request is checked. If there is no send request (5122 No), the send request is
set to null, control branches to € in Fig. 3, and the transmission process ends. If there is a send
request {S122; Yes), control branches to 8 in Fig. 3 and the XOFF signal or signal fine status send
process is run.

Merge process

The merge process 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 fransmission buffer 12, is
already stored in ASB buffer 14 or PIR buffer 15, and further ASB data or PIR data is generated.

Fig. & is a flow chart of the merge process, First, if ASB data or PIR data is output from the status
monitor 80, the merge processor 16 {(Fig. 2) first determines if the merge process is necessary. For
exarriple, if there is no space in the eorresponding dedicated buffor 14 or 18, a merge process is
determined necessary (3130). If there is space In the buffer (§130; No), the latest (most recent) data
from the status monitor 80 is stored in the comasponding buffer 14 or 15 (8133). In specific cases,
such as when there is no space ($130; Yes), the history data stored in the buffer 14 or 15 is updated
{8131), and the latest data is then stored in the corresponding buffer 14 or 15 (S132),

Updating the histary data related to the ASB data is described next with reference to Fig. 6. Fig. 6is a
function block diagram for describing the basic configuration of the merge processor 16 and ASB
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 be 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 “last generated ASB data" Tran is stored in memory 20 becoring the "last stored ASB data” New.
As further described below, information indicative of whether there was a change in the plural ASB
data sent sequentially to the merge processor, that is, the history data, is stored in memory 21,

if space is availahle 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 buffer, and s followed by the data
New. By obtaining the exclusive OR of the history data and the data New, a status (bit) that changed
will be coded in the ASB data as the inverse of the correspanding 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 fo 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
necessaly to know the process, that is, the sequence of changes. Furthermore, it is also most
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important {0 send the latest status to the host as soon as possible, and it is therefore desirable to
reduce the amount of ASE data that must be sent as much as possible. The least amount of data
requirad can therefore be obtained by storing for each status (bit) the most recant state and
information indicative of whethar 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 cbhtalning the exclusive OR of the history data and the status
data New, and is then sent to the host in the present embodiment. More speacifically, 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
host cannot determine if the data that is sent is "ASB data” or is "history data,” and the host therefore
cannot recreate the history of changes in the ASB data.

*Tran® in Fig. 6 is the last generated ASB data 22 transferred from staius monitor 80, and cansists {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 fiming and ather control details are
omitted. If there is space in the ASB buffer 14 when status data is sent from the status monitor 80, itis
stored directly in memory 20 as described above, The initial value ih memory 21 is zero, and history
data in memory 21 is cleared to zero after data is sent fo the transmission buffer 12.

Faor each bit in the ASB data the merge processor 16 has a respective state change detector 28-x (23-
110 23-32,i.e.,, 1 x 32). Each detector 23-x has an exclusive OR gate 24 and an OR gate 25
configured to oufput & 1 if the bit Tranx differs from the bit Newx. The output of exclusive OR gate 24 is
input to OR gate 25, which then obtains the fogical OR with the corresponding bit Midx in the history
dala,

The output from OR gete 25 is therefore 1 if there is a change even once in the corresponding ASB
data hit generated after the ASB data has been sent to the transmission buffer 12. Information
indicating tha there was a change is thus stored in memory 21. Output from CR gate 25 is input to the
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 reflected in the bits of the histary data in memory 21.

After the history data in memory 21 js updatod by applying ENB2, ENB1 goes active, and the status
data Trani to Tran32 is stored ih memory 20 overwriting the existing status data. . The latest ASB
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 history data Mid, and then the ASB
data New, are saquentially transferred as described above.

Using an example, these data changes are deseribed in more detail below with reference ta Fig. 7. Fig.
7 shows the changes in the last generated status data (Tran), the hitory data (Mid), and the tast
stored status data (New}. To simplify the description Fig. 7 shows only part (1 byte = 8 bits) of the ASB
data.

It is assumed that status data Tran (Data 1) is transferred under circumstancas in which it cannot be
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stored in the transmission buffer 12 because the transmission buffer 12 holds transmission data
already. Because the ASB buffer 14 does not require a marge process at this ime, Data 1 is stored
directly in memoty 20, and the merge process ends (8130 and $133 in Fig. 5).

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 memory 21 is updated. In this case bit 1 {Mid1) in the history data
becomes 1 because Newl, that is, bit 1 in the last stored data, is 1, and bit 1 (Tran1) in the last
generated Data 2 is 0; Mid2 in the history data also becomes 1 because New2 (which was 0) changed
to 1 (Tran2) (8131, Fig. 5). Data 2 (Tran) is then stored as the [ast stored data New in memory 20
overwriting Data 1 (8132, Fiy. ).

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 § are then recaived in sequence, bits 4 and S (Mid4, Mid5) of the history data
ohange in sequence to 1, ah the status data Tran {Data 5) is stored as the last stored data New.

When Data 6 is received bit 1 is changed from 0 (Newt) to 1 (Tran1) and bit § is changed from 1
{News) to 0 (Tran5), but the corresponding bits (Mid1, MidS) in the history data are already set to 1
and the history data is therefore not changed.

I transfer to the transmission buffer 12 becomes possible at this point, the exclusive OR ({00011110])
of the last stored status data New [00000001] and the history data Mid [00011111] is obtained, and
this lagical OR is first transferred to the transmiasion buffer 12. The last stored status data New is then

sent to the transmission buffer 12.

Furthermore, the PIR data is data enabling the host to determine the progress of a particular process
and an intermedliate history theredf is therefore not necessary, PIR data in the PIR buffer 15 that has
not been sent can tharefore be overwritten with the most recant PIR data.

It should be noted that the above preferred embodiment has been described with reference only to
sending data fram a printer as one exarmnple of a terminal device to a host, but if an independentiy
aperating interface means is provided in the terminal device, data communication with the interface
means may be handled in the same way as communicafion with the host. In other words, the 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 emhodiment explained above, ASB data is tempoaratily stored in the respective dedicated buffer
when, at the time this data is generated, the transmission buffer holds transmission data, other than
ASB data already. As an alternative, ASB data could be stored in the respective dedicated butfer 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 configuration whereby only the most recent status data and
the status change history data are sent to the hog, the present invention is able to reduce the buffer
needed for transmission and greatly reduce the communication load.

The invention being thus described, it will be obvious that the same may be vatied in many ways.
Such variations are not to be regarded as a departure from the spirit and scope of the invention, and
all such madifications as would be obvious to one 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 connscted 1o a host and having an auto status back
function to automatically generate status data in response to a status change and send status data to
the host, camprising _ , .

means for generating change data that indicate changes betwean currently generated status
data and the status data that were last sent to the host;

wherein said change data is transtitted to the host when said currently generated status
data is transmitted.

2, The device of claim 1, further comprising:

a first memory for storing first status data previously transmitted to said host;

a second memory for storing currently generated stalus data as second status data;

a caloulation unit for generating said change data indicating the differenice between said first
and said second status data; and '

a fransmission control device for transmitting said second status data and said change data
1o said host.

3. The device of claim 1 or 2, comprising:

a first buffer (12) for temporatily storing successively generated sets of status data, the first
buffer (12) being either in a first or in a second state and being capable of recaiving status data for
storage only in the first state, which includes the state of the first buffer (12} being fuli;

means for transimitting data from said firet buffer (12) to said host (90);

a dedicated second buifer (14) for temporarily storing one set of status data and history data;

& history daia generaling unit (16) for generating sald history data so as to indicate the
presence of a changs in status among the plural sets of status data received successively by the
second bufier {14, 15); and

control means {11} for

- storing in said second buffer (14), when the first buffer (12} is in said second state, each of
said successive sets of status data together with correspoending history data, wheareih each set baing
storad overwrites the previously stored get, and

- transferring information stored in the second buffer (14) to the first buffer (12}, when the
first buffer (12) enters said first state, said infarmation comprising the set of status data and a modified
set of status data obtained form a combination of said set of status data and said history data.

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

5. The device of claim 3 or 4, wherein:
- a set of status data is composed of a plurality of bils each representing one of a
corresponding plurality of different status of said terminal device; and
the history data generating unit (16) is adapted to generate the history data by sequentially
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caleulating the bitwise logical OR of each paijr of immediately successive ones of the continucusly
received sefs of stetus daia.

6. The device of claim 5, wherein said combination is a bitwise exciusive OR said set of
status data and said history data.

7. A method of controlling data transmission in a terminal device adapted to be connected to
a host (90) and having an auto status back function to automatically generate status data in response
to a status change and send status data to the host (90), comptising the steps of: _

generating change data indicating status changes between earlier status data previously
sent to the host (30) and current status data generated by said auto status back function; and

transmitting said changs deta when said surrent status data Is transmitted to said host (80).

8. The method of claim 7 applied to a terminal device having a first buffer {12) and & second
buffer (14), comprising the following steps:

{(a) receiving 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 stats, including the state of the first buffer (12) baing full;

(c) storing, in response to step (b) detecting that the first buffer (12) is in the first state, the
respective set of status data in the first buffer (12);

{d) transmitting data stored in the first huffer (12) to said host (80);

{e) storing, if step (b) delects the first buffer (12) is in the second state, sald respective set of
status data in the second buffer (14}, each set being stored in the second buffer (14) overwriting the

. previously stared set, if any;

(0 generating, each time a set of status data in the second buffer (14) is overwtitten by a
following ane, history data indicating the presence of a change in successive sets of status data, and
storing the history data in the second buffer (14); and

{9) iransferring information stored in the second buffer (14) to the first buffer (12), when the
first buffer (12) is detected to have re-entered said first state, said information comprising the set of
status data and a modified set of status data obtained form a combination of said set of status data
and said history data. -

9. The method of claim 8, wherein the status data processed in step (), step {f), and step (g)
consists of specific predetamined status data types.

10 The method of claim 8 or 9, wherein the sets of status data processed in step (), step (1),
and step (g) are each composed of a pluralily of bits each representing one of & correspontding
plurality of different status of said terminal davice; and step (f) comprises generating the histoty data
by sequentially calculating the bitwise logical OR of each palr of mmed:ately successive ones of the

-continuously received sets of status data,

11. The method of claim 10, wherein said combination is a bitwise exclusive OR sald set of
status data and said history data.
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12, A dala storage medium readable by a machine, the medium canying a program of
instructions executable by the machine to petform 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 'metiium
records the computer program to Compact Dise, Tloppy disk, hard disk, or magnetic tape,

14. A computer program product comprising a data set and a set of commands excoutable
by a machine to perform the fransmission control method defined in any one of claims 7 to 11.



