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Flexible Interface

(57) Aninterface device delivers fast data communication between a host device
with input/output interfaces and a data transmit/receive device, wherein the
interface device comprises a processor unit, amemory unit, afirst connecting
devicefor interfacing the host device with the interface device, and a second
connecting device for interfacing the interface device with the data transmit/receive
device. Theinterface device is configured by means of the processor unit and the
memory unit in such away that, when receiving an inquiry from the host device
through the first connecting device asto the type of device that is connected to said
host device, irrespective of the type of datatransmit/receive device, the interface
device sends to the host device by way of the first connecting device asignal, which
signasto the host device that it is communicating with the input/output device.
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Specification

The present invention relates to the transfer of data
and, in paticular, to interface devices for communication
between a computer or host device and a data transmit/receive
device, from which data are to be acquired or with which
communication isto take place.

Existing data acquisition systems for computers are very
limited in their area of application. Generaly such systems can
be divided into two groups.

In the first group host devices or computer systems are
connected by means of an interface to a device, the data of which
are to be acquired. The interfaces of this group are typicaly
standard interfaces, which can be used with a variety of host
systems, using specia driver software. One advantage of such
interfaces is that they are largely independent of the host device.
However, there is the disadvantage that they generaly require
very sophisticated drivers, which are fault-prone and which limit
data transfer rates between the device, connected to the interface,
and the host device and vice versa. Furthermore, it is often very
difficult to implement such interfaces for portable systems; and
they offer few possibilities for adaptation, with the result that
such systems exhibit little flexibility.

The devices, from which data are to be acquired, cover the
entire spectrum of electrical engineering. Hence, in a typica
scenario it is assumed that a customer, who runs, for example, a
diagnogtic radiology system in the medical technology sector,
reports a fault. Then a service technician of the system
manufacturer will go to the customer and read the system log
files, generated by the diagnostic radiology system, by means of,
for example, a portable computer or laptop. Then, if the fault
cannot be localized or if the fault occurs only intermittently, it
will be necessary for the service technician to read not only an
error log file, but aso data from the current operation. It is
apparent that in this case fast data transfer and rapid data analysis
are necessary.

Another case for using an interface could be, for example,
when an dectronic measuring device, eg. a multimeter, is
connected to a computer system, in order to transfer the data,
measured by the multimeter, to the computer. Especialy in the
case of long-term measurements or when there is a large volume
of data, it is necessary that the interface alows a high data
transfer rate.

From these randomly chosen examples it can be seen that
the applications that are possible with an interface may vary
widely. Therefore, it is desirable that an interface be so flexible
that the interface can be used to connect very different kinds of
electrica or electronic systems to a host device. In order to
prevent operator error, it is also desirable that a service technician
does not have to use different interfaces in different ways for
different applications, but rather that, if possble, a universa
method for operating the interface be provided for a large
number of possible applications.

In order to increase the data transfer rates over an interface,
the approach that was chosen for the second group of interface
devices was to match individualy the interface very closdly to
individual host systems or computer systems. The advantage of
this solution isthat high data transfer rates are possible.
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However, one drawback is that the drivers for the interfaces of
the second group are very closely matched to a single host
system, for which reason they generaly cannot be used or can be
used very ineffectively with other host systems. Furthermore,
such types of interfaces that have the disadvantage that they must
be mounted inside the computer housing, because they access the
internal host bus system, in order to achieve maximum data
transfer rates. Therefore, they generally do not lend themselvesto
portable host systems in the form of Iaptops have no free interna
space to plug in an interface card on account of their size that is
assmall aspossible.

A solution to this problem is offered by the interface
devices of the company 10tech (business address: 25971 Cannon
Road, Cleveland, Ohio 44146, USA). These interface devices are
suitable for laptops, such as, for example, the WaveBook/512
model (registered trademark). The interface devices are
connected by means of a plug-in card, which is approximately
the size of a credit card, to the PCMCIA interface, which are
now routinely provided as a standard in laptops. The plug-in card
effects a transformation of the PCMCIA interface to an |EEE
1284 interface, which is known in the art. The said plug-in card
provides a special printer interface, which is expanded with
respect to the data transfer rate and which delivers a data transfer
rate of approximately 2 MB/s, as compared to a rate of
approximately 1 MB/s for known printer interfaces. The known
interface device generdly consists of a driver component, a
digital signa processor, a buffer and a hardware module, which
terminates in a connector, to which the device, the data of which
are to be acquired, is connected. The driver component is
connected directly to the expanded printer interface, as aresult of
which the known interface device establishes a connection
between a computer and the device, the data of which are to be
acquired.

In order to work with the said interface, an interface
specific driver has to be ingtalled in the host device, so that the
host device can communicate with the digital signal processor of
the interface card. As already stated above, the driver has to be
installed on the host device. If the driver is a driver that is
developed specifically for the host device, it is, indeed, possible
to achieve a high data transfer rate, but the driver cannot be
easly installed on a different host system. However, if the driver
isagenera driver, which is as flexible as possible and which can
be used on many host devices, then compromises must be
accepted with respect to the data transfer rate.

Especidly in the case of an application for multi-tasking
systems, in which severa different tasks, such as, for example,
data acquisition, data display and editing, are to be performed
more or less smultaneoudy, each task is usudly assigned a
certain priority by the host system. A driver, which supports a
specific task, asks in the central processing system of the host
device, whether it may have processor resourcesin order to do its
task. Depending on the respective priority assignment method
and depending on the implementation of the driver, a specific
task is alotted a certain percentage of the processor resources in
defined time dots. There is a conflict, if one or more drivers are
implemented in such away that they have the highest priority by
default. That is, they are incompatible, as is the case in many
practical applications. Hence, it may occur that both drivers are
set to have the highest priority, an aspect that in the worst case
may even result in asystem crash.
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The object of the present invention to provide an interface
device for communication between a host device and a data
transmit/receive device in such a way that said interface device
can be used independently of the host device and that makes
possible ahigh datatransfer rate.

This engineering object is achieved by means of an
interface device in accordance with claim 1 as well as by means
of amethod in accordance with claim 12.

The present invention is based on the finding that both a
high data transfer rate and a host device-independent usability
can be achieved if an input/output interface of the host device is
used. Said input/output interface is usualy present in most
commercidly available host devices. Input/output interfaces,
which are found in practically al host devices, are, for example,
hard disks interfaces, graphics interfaces or printer interfaces.
Since, however, the hard disk interfaces in the common host
device that can be, for example, IBM PCs, IBM-compatible PCs,
Commodore PCs, Apple computers or even workstations, are the
interfaces with the fastest data transfer rate, the hard disk
interface is used in the preferred exemplary embodiment of the
interface device of the present invention. However, other storage
interfaces, such as, for example, floppy disk drives, CD-ROM
drives or tape drives, could aso be used, in order to implement
the interface device in accordance with the present invention.

The interface device, according to the present invention,
comprises a processor unit, @ memory unit, a first connecting
device for interfacing the host device with the interface device,
and a second connecting device for interfacing the interface
device with the data transmit/receive device. The interface device
is configured by means of the processor unit and the memory
unit in such a way that the interface device, when receiving an
inquiry from the host device through the first connecting device
as to the type of a device that is connected to the host device,
sends, irrespective of the type of the data transmit/receive device,
to the host device through the first connecting device asignd that
signas to the host device that it is communicating with an
input/output device. Thus, the interface system, according to the
present invention, smulates in terms of both the hardware and
the software the way, in which a conventiona input/output
device functions, preferably that of a hard disk drive. Since the
support of hard disks is implemented, according to the standards,
in al commercialy available host systems, the simulation of a
hard disk, for example, can achieve independence from the host
system that is used. Therefore, the interface device of the present
invention no longer communicates with the host device or
computer by means of a specially designed driver, but rather by
means of a program, which is present in the BIOS system (Basic
Input/Output System) and which is usualy adapted precisely to
the specific computer system, on which it is instdled.
Consequently the interface device, according to the present
invention, combines the advantages of both groups. On the one
hand, the data communication between the computer and the
interface takes place by means of a host device-specific BIOS
program, which could be regarded as a "device-specific driver".
On the other hand, the BIOS program, which operates one of the
common input/output interfaces in host systems, is smply
present in al host systems, so that the interface device, according
to the present invention, is host device-independent.
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Preferred exemplary embodiments of the present invention
will be explained in more detail below with reference to the
accompanying drawings. The drawings show in:

Figure 1 a generd block diagram of the interface device
according to the present invention; and

Figure 2 a detailed block diagram of an interface device
according to a preferred exemplary embodiment of the present
invention.

Figure 1 shows a generd block diagram of an interface
device 10, according to the present invention.

A firgt connecting device 12 of the interface device 10 can
be connected to a host device (not shown) by means of a host
line 11. Thefirst connecting device is connected to both a digital
signal processor 13 and to a memory 14. Furthermore, the digital
signal processor 13 and the memory 14 are connected to a second
connecting device 15 by means of bi-directional communication
lines (shown by means of two directiona arrows for al lines).
The second connecting device can be coupled by means of an
output line 16 to a data transmit/receive device, which is
supposed to receive data from the host device or from which data
areto beread, i.e. acquired, and transferred to the host device.

Communication with the host system or host device is
based on known standard access commands, as supported by dl
known operating systems (for example, DOS, Windows, Unix).
Preferably the interface device, according to the present
invention, simulates a hard disk with aroot directory, the entries
of which are "virtud" files, which can be created for a wide
variety of functions. When the host device system, to which the
interface device, according to the present invention, is connected,
is booted, and a transmit/receive device is also connected to the
interface device 10, typical BIOS routines issue an instruction,
which is known by those skilled in the art as the "INQUIRY™"
instruction, to each input/output interface that is present in the
host device. The digital signa processor 13 will receive this
inquiry by way of the first connecting device and will generate a
signal, which is sent to the host device (not shown) again by way
of the first connecting device 12 and the host line 11. This signal
signals to the host device that, for example, a hard disk drive is
connected at the respective interface, to which the INQUIRY
instruction was sent. Optionaly the host device can send an
instruction, known by those skilled in the art as "Test Unit
Ready", to the interface device that requests more precise details
regarding the queried device.

Irrespective of which transmit/receive device at the output
line 16 is connected to the second connecting device, the digital
signal processor 13 informs the host device that the host deviceis
communicating with ahard disk drive. If the host device receives
the response that a drive is present, then it will now send the
request to the interface device 10 to read the boot sequence,
which in the case of actual hard disksis usually found in the first
sectors of the disk. The digital signal processor 13, the operating
system of which is stored in the memory unit 14, will respond to
this instruction by sending to the host device a virtua boot
sequence, which in the case of actual drives includes the type, the
starting position and the length of the file alocation table (FAT),
the number of sectors, etc., as known to those skilled in the art.
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When the host device has received these data, it assumes that the
interface device 10, according to a preferred exemplary
embodiment of the present invention, is a hard disk drive. In
reply to an ingtruction from the host device to display the
directory of the "virtua" hard disk drive, which is smulated by
the interface device 10 with respect to the host device, the digita
signa processor can respond to the host device in exactly the
same way as a conventiona hard disk would, namely by reading,
upon request, the file alocation table or FAT on a sector,
specified in the boot sequence, which is generaly the first
writable sector, and by transferring it to the host device.
Furthermore, it is possible that the FAT is not read until
immediately prior to reading or storing the data of the "virtua"
hard disk and not already at initidization.

In a preferred exemplary embodiment of the present
invention, the digita signa processor 13, which does not
necessarily have to be implemented as a digital signa processor,
but rather may be any other kind of microprocessor, comprises a
first and a second command interpreter. The first command
interpreter carries out the steps, described above, while the
second command interpreter carries out the read/write
assignment to specific functions. If at this point the user wishes
to read data from the transmit/receive device over the line 16,
then the host device sends a command, which, for example could
read "read file xy", to the interface device. As dready stated
above, the interface device appears to the host device as a hard
disk. At this point the second command interpreter of the digital
signa processor interprets the read command of the host
processor as a data transfer command, by decoding whether "xy"
denotes, for example, a "red-time input" data file, a
"configuration" data file or an executable data file, where in this
case the second command interpreter begins to transfer data from
the transmit/recelve device by way of the second connecting
device to the first connecting device and over the line 11 to the
host device.

Preferably the volume of data to be acquired by a data
transmit/receive device is specified in a configuration file,
described in the following, by the user specifying in the said
configuration file that a measurement isto last, for example, five
minutes. To the host device the "real-time input" data file then
appears as a file having a length that corresponds to the volume
of data anticipated in the five minutes. Those skilled in the art
know that communication between a processor and a hard disk
consists of the processor transferring to the hard disk the numbers
of the blocks or clusters or sectors whose contents it wishes to
read. From the FAT the processor knows which information is
contained in which block. Therefore, in this scenario the
communication between the host device and the interface device
of the present invention consists of the very fast transfer of block
numbers and preferably of block number ranges, because a
"virtual" "real-time input" file will not be fragmented. If at this
point the host device now wants to read the "real-time input” file,
it transfers a range of block numbers to the interface device,
whereupon the process is started that data are received by way of
the second connecting device and are sent to the host device by
way of thefirst connecting device.

In addition to the instruction memory for the digital signa
processor, where in this case said memory comprises the
operating system of the digital signa processor and can be
implemented as an EPROM or EEPROM, the memory unit 14
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can have an additiond buffer, which is used for purposes of
synchronizing the data transfer from the transmit/receive device
to the interface device 10 and the data transfer from the interface
device 10 to the host device.

Preferably the buffer is implemented as a fast random access
memory or RAM buffer.

Furthermore, the user can aso create from the host device a
configuration file, the entries of which automaticaly set and
control various functions of the interface device 10, on the
interface device 10, which appears to the host device as a hard
disk. These settings can be, for example, gain, multiplex or
sampling rate settings. By creating and editing a configuration
file, which is usudly a text file, which is smple to understand
with little prior knowledge, the user of the interface device 10
can perform essentialy the same operator actions for dmost any
transmit/receive device, which can be coupled by means of the
line 16 to the second connecting device. As a result, a source of
errors that are generated from the fact that a user has to know
many different command codes for different applications, is
diminated. In the case of the interface device 10, according to
the present invention, it is necessary that the user note the
conventions of the configuration file just once in order to be able
to use the interface device 10 as an interface between a host
device and amost any transmit/receive device.

The option of storing any file in agreed upon formats in the
memory unit 14 of the interfface device 10, taking into
consideration the maximum capecity of the memory unit, makes
it possible to implement any expansions or even completely new
functions of the interface device 10 without any loss of time.
Even files that can be executed by the host device, such as, for
example, batch files or executable files (BAT or EXE files), and
adso help files can be implemented in the interface device, thus
achieving independence of the interface device 10 from any
additional software (with the exception of the BIOS routines) of
the host device. On the one hand, this feature avoids licensing
and/or registration problems; and, on the other hand, installation
of certain routines, which can often be used, such as, for
example, an FFT routine, in order to be able to look at acquired
time-domain data in the frequency range, is no longer necessary,
since the EXE files are dready ingtalled on the interface device
10 and appear in the virtua root directory, by means of which the
host device can access al programs that are stored on the
interface device 10.

In a preferred exemplary embodiment of the present
invention, in which the interface device 10 smulates a hard disk
drive to the host device, the interface device is automaticaly
detected and readied for operation as soon as the host system is
powered up or booted. This corresponds to the currently
increasing and widespread "plug-and-play" standard. The user
needs no longer to be concerned about installing the interface
device 10 on the host device by means of specific drivers, which
have to be loaded, but rather the interface device 10 is
automaticaly readied for operation when the host system is
booted.

However, it is obvious to those skilled in the art that the
interface device 10 is not necessarily signed on when the
computer system isturned on, but that a special BIOS routine can
also be started on the host device when the computer is running,
in order to sign on or "mount" the interface device 10 as an
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