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METHOD AND APPARATUS USING A
DEVICE DESCRIPTION FOR A
CONVENTIONAL DEVICE

RELATED APPLICATION

This application is a continuation-in-part of 11.S. patent
application Ser. No. 08/599.371. now pending entitled “Sys-
tem and Method for Managing a Transaction Database of
Recards of Changes to Field Device Configurations.” filed
Feb. 6, 1996.

TECHNICAIL FIELD

The present invention relates generafly 1o field device
management systems that manage field devices within a
process Or a plant and. more particularly. to a method of
creating and using device descriptions for conventional field
devices in a field device management system.

BACKGROUND ART

Typically. process plants, such as chemical refinery plants
and drug manufacturing plants. include many field devices
and other conventional devices which control and measure
parameters within the process or which are used to imple-
ment 2 process. Each field device may be a control device
(such as a flow valve controller). a measurement device
{such as a temperature gauge. pressure gauge, flow meter,
ete.) and/or any other device that affects or determines a
value associated with a process. Until the past decade or so.
field devices have typically been rather simple devices
which were controiled cither manually or electronically and
which produced output readings cither electronically or on a
gauge connected to the device. These conventional field
devices typically provide only limited information to a
controller using analog or other signals indicative of the
readings or measurcinents being made. Furthermore, other
types of conventional devices, such as boilers. piping, trash
cans etc., typically provide no information to a controller
and/or are not connected to a controller.

More recently. so called “sman™ field devices have been
developed. Smart ficld devices are capable of digitally
communicating with a process controller and/or a manage-
ment system associated with the process in which the smarnt
device is used. Smart field devices store and digitally
transmit detailed. device-specific information. including
calitwation, configuration, diagnostic. maintenance and/or
process information in addition to tramsmitting an analog
signal indicative of the reading or measurement associated
with the device. Some smart devices may. for example, store
and eransmit the units in which the device is measuring, the
maximum ranges of the device, whether the device is
operating correctly, troubleshooting information about the
device, how and when to calibrate the device. ete.
Furthermore, smart ficld devices may be able to perform
operations on themselves, such as self-tests and schf-
calibration routines.

In order to enable digital cornmunication with smart
devices. smart devices are configured to follow onc of a
number of smart device communication protocols, such as
the HART (Highway Addressable Remote Transducer)
protocol, the Fieldbus protocol, the Modbus protocol or the
DE protocol. However, other smart device communication
protocols may exist or be developed in the future to support
different types of smart devices.

Each smant device can be said to include one or more
blocks or functional units comprising. for example, an input,
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an ouiput or a control function. Bach block has one or more
“parameters” associated therewith. A parameter is an
atiribute which characterizes, affects or is somehow other-
wise related to a block or a device. Parameters may include,
for example. the type of a block or a device. the maximum
operating or measurement range of a block ot a device. the
maode of a block or a device. the value of a block or a device
measvrement, etc, Likewise., each parameter has one or more
properties associated therewith which defines or describes
the information within the parameter For example, the
temperature parameter of a temperature measuring device
has a label property which indicates the name of the param-
eter (e.g.. “temperature™), a value property which indicates
the value of the parameter {e.g.. the actual measured
temperature}, and a units property which indicates the units
in which the temperature value is expressed (e.g.. degrees
centigrade or degrees fahrenheit). A device or a block
configuration comprises a set of values for each of the
properties of each of the parameters associated with a device
or a block.

Communication with any particular smart device is per-
formed using a device communication protocol. Some smart
device communication protocols, such as the HART™ and
Fieldbus protocols, use a device description (DD) written in
accordance with a device description language (DDL). A
DDL is a human-readable language that provides a protocol
for describing. for example. the data available from a smart
device. the meaning of the data associated with and retrieved
From a smart device, the methods or programs available for
implementation by a smart device, the format for commu-
nicating with a smart device to obtain data and user interface
information about a smart device. HART™ and Fieldbus
DDL’s are defined by the HART™ and Ficldbus founda-
tions.

A DD is a file written in accordance with a2 communica-
tion protocol or a patticular DDL which specifies all the
information available about a particular type of smart
device. DID's for smart devices typically specify five cat-
egories of information including: (1) identification of the
parameters andfor propentics associated with the deviee,
including the types of data defining those parameters andfor
properties (such as whether these parameters and/or prop-
erties arc variables. arrays or records and the units associated
with each); {(2) commands necessary for communication
with the smart device including information on how to send
messages to and receive messages from the smart device; (3}
user interface data such as predefined menus and displays
which logically group parameter or property related data; (4)
methods or programs to be run by a host device in relation
to the smart device, including methods which provide infor-
mation o a user in the form of instmuctions and/or which
send messages to the smart device to implement. for
example, a calibration or other routine on the smart device;
and {5) utility information such as DD-writer defined group-
ings of parameters or properties to be used in connection
with the parameter, command, user interface and method
information. The actual values of parameters (which may
change) are stored in a memory on the smast device and are
not stored in or available from a DD.

Te develop a DD source file (writien in a human-readable
format) for a smart device, a developer uses the DDL for the
communication protocol associated with that device 1o
describe core or essential characteristics of the device as
well as to provide group-specific, and vendor-specific defi-
nitions relating to each function and special feature of the
smart device, as defined by the above-identified categories
of information., Thereafter. the developed DD source file
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may be compiled into a binary format to produce 2 machine-
readable file or a DD object file using, for example, a
tokenizer. DD object files are typically provided to a wser by
the device manufacturer or a third-party developer to be
stored in a host system, such as a field device management
system. A host systern uses a DD object file for a smart
device to decode and derive a complete description of the
interface with the device. As used hereinafier, a DD refers to
the DD source file and/or the DD object file.

A device description service (DDS) is a general softwarc
systern developed and provided by Fisher-Rosemount
Systems, Inc. apd/or Rosemount. Inc. for automatically
decoding and interpreting the DD's of smart devices. More
particulaly. DDS is a library of routines which, when called
by a host, interprets the DD of a smart device to provide the
host with information pertaining to the smart device as
specified by the DD for that smart device. One extremely
useful application of DDS is in providing a consistent
interface between a host system and onc ot more smart
devices having associated DIY's.

Although DDS, DDL’s and DD’s are generally known it
the art, more information pertaining to the specific function
and format of DDL.’s. and of the Fieldbus DDL in particular,
can be found in the InterOperable Systems Project Founda-
tion's manual entitled “InterOperable Systems Project Field-
bus Specification Device Description Language™ (1993). A
similar docurnent pertaining to the HART DDL is provided
by the HART foundation.

Management systems have been developed to interact
with one or more smart field devices to read and/or write any
of the device or configuration information associated with
those devices and to store data pertaining to past configu-
rations of those devices, Such management systems typi-
cally comprise a personal computer having appropriate
communication ports which allow it interconnect to. com-
municate with, and reconfigure a smart device. Management
systems may be on-line, that is, have a hard-wired or other
permanent connection with a smart device, or may be
portable and capable of being periodically connected to a
smart device to reconfigure that smart device. An excmplary
field device management system is described in detail in
co-pending 1.8, patent application Ser. No. 08/599.371,
entitled “System and Method for Managing a Transaction
Database of Records of Changes to Ficld Device
Configurations.” filed on Feb. 6. 1996 and assigned to the
assignee hereof (referred to hereinafter as the “Sharpe et al.
application™), the disclosure of which is bereby expressly
incorporated by reference herein.

Because management systems can communicate with
smart devices, these management systems are capable of
performing a wide variety of functions with respect to smart
devices within a system. For cxample. management systems
may provide users with informmation (e.g.. values of variables
or parameters) pertaining to the present or past states of a
process and information about each of the smart field
devices associated with or connected to a process. Manage-
ment systems may also be used to chable a user to moanitor
a process and control the process by reconfiguring smart
devices within the process as necessary.

However, field device management systems are not able
to communicate with conventional devices, Le.. non-smart
field devices and, thereby. have not been able to incerporate
data pertaining to conventional devices into the overall
management scheme without a considerable programming
effort.

This incompatibility with conventional devices is signifi-
cant because most processes include one or more conven-
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tional devices. In fact. it is estimated that 80 percent of the
field devices used in most large-scale industrial processes
are conventional devices, in part because smart devices are
relatively new to the process control industry. Furthermore,
most new processes will continue to include conventional
devices because conventional devices are usually less
expensive than smart devices. As a result. most processes are
not completely supported by available field device manage-
ment systems because, as noted above, these systems have,
at most, a limited capability of viewing and accounting for
information pertaining to all the devices within the process.

SUMMARY OF THE INVENTION

This invention provides a method of accounting for and
incorporating data pertaining to conventional field deviccs
as well as smart field devices in a field device management
system. More particutarly, this invention relates to a method
of using device descriptions for conventional devices to
allow management systems to account for conventional ficld
devices in the same manner as these systems account for
smart field devices.

According to one aspect of this invention. a method of
supporting a conventional device for use with a management
system that is capable of interacting with a smart device
provides a device description (DD) for the conventional
device. This device description is written in accordance with
the device communication protocol associated with that
smart device and, preferably. specifies a plurality of catego-
ries of information pertaining to the conventional device
including, for example, device-specific description
information. methods to be implemented on the conven-
tional device and user interface information. The method
uses the device description for the conventional device to
ascertain data pertaining to at ieast one of the specified
categeries of information, stores the ascertained data in a
memery and then accesses the stored data using the deviece
description for the conventional device.

According to another aspect of this invention. a system
adapted 1o access data pertaining to a smart device and a
conventional device includes a device description for the
conventional device. This device description is written in
conformance with a communication protocol associated
with a smart device and, preferably. specifies a plurality of
categories of information associated with the conventional
device. The system also Includes a memory which stores
data pertaining to a portion of the specified information and
is programmed to access the stored data using the device
description for the conventional device. The system may
also include programming for communicating with the smart
device using a device description associated with the smart
device.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram illustrating the interconnections
between a process. a distributed control system and a field
device management system configured according to the
present invention; and

FIG. 2 is a block diapram of the management system of
FIG. 1 using DD's for both conventional and smart field
devices to support the conventional and smart field devices.

DETAILED DESCRIPTION

FIG. 1 illustrates a field device management system.
referred to hereinafter as an Asset Management Solutions
(AMS) system 1#. interconnected with a process 12, a
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distributed control system {DCS) 14 which controls the
process 12, and a further management system such as
another AMS system 15. The process 12 may comprise any
desired type of process. such as a manufacturing or refinery
process, and is illustrated as including three smart field
devices, comprising two HART devices 16 and 20 and a
Fieldbus device 22. The process 12 also includes two
conventional (i.e.. non-smart) field devices 24 and 25. The
devices 16, 20. 22, 24 and 25 are controlled in any desired
manner by the DCS 14,

Generally, the AMS system 14 is a PC-based tool that
includes software applications which perform field-device
management tasks. The AMS system 10 integrates device
management for each of the devices within the process 12 by
helping users to, for example. configure. calibrate. monitor
and troubleshoot any and all of the smart field devices
associated with the process 12 and to account for the status
of the conventional devices within the process 12.

The AMS system 10, which may comprise any type of
computer or microprocessor based system., is iilustrated as
including a display 38, a printer 31. a keyboard 32 and a
mouse 3 connected to an operating system and CPU 36. A
memory 38 having an AMS database 40 is also coupled to
the operating system and CPU 36. The memory 38 stores
software and data used by the AMS system 1¢ to perform
tasks related to displaying information to a user via the
display 38 or the printer 31 and communicating with the
smart devices 16, 28 and 22. In addition. the AMS database
40 stores device-related information which is not availabie
from the smart devices, for example, information pertaining
to past configurations of the devices, information pertaining
to the conventional devices 24 and 25 and other off-line
devices. such as off-line smart devices. and information
pertaining to service notes including when the next service
is needed. who performed service procedures, any favored
replacement devices, etc. Data pertaining to off-line smart
devices may be stored within the database 48 in a formst
identical to the format in which that data is actually stored
within off-line smart devices so that, to the AMS system 10,
off-line devices appear to be available through the database
40 in essentiatly the same way that they would be available
if those devices were on-line. Likewise data pertaining to
conventional devices may be stored within the database 40
in a format identical to the format in which that data would
be stored in a comparable smart device so that, to the AMS
system 18, conventional devices appear to be off-line smart
devices.

As fllustrated in FIG. 1, the smart device 16 is an on-line
device which is connected to the AMS system 10 via a
communication line 42 and a2 modem 44. The smart device
22 is an on-line device which is connected to the AMS
system 10 via a Fieldbus interface 45. The smart device 24
is an off-line device which is not permanently connected 1o
the AMS system 10. However. the smart device 2¢ may
comemunicate with the AMS system 10 via a hand-held
communicator andfor secondary (laptop) AMS system 46
which may be periodically connected to the smart device 20
and/or any of the other smart devices to read data from, and
write data to, these smart devices. Thereafter, the hand-held
communicator andfor secondary AMS system 46 may be
conpected to the AMS system 190 to upload data pertaining
1o the smart devices to which it was attached.

If desired, the operating system and CPU 36 of the AMS
gystem 10 can be conbected through, for example, an
ethernet communication link 48 and/or any other network
link to the DCS 14 and/or other AMS systems such as the
AMS system 15,
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FIG. 2 illustratcs the interconnections between various
component parts of the AMS system 10. including hardware
and software components, and will be used to describe how
the various software components stored in the memory 38 of
the AMS system 1@ interact with each other.

The AMS system 10 preferably operates in a Microsoft
Windows environment (such as a Windows 95™ or a
Windows NT™ environment) and. therefore, includes a
standard Windows operating system 49 which is used to
display data and information on the display 30 and the
printer 31 and to retricve data and information from the
keyboard 32 and the mouse 34. Thus. information provided
10 of retrieved from the Windows operating system 49 is
preferably provided in a standard Windows call format of
any desired type, as is known to those skilled in the art.
Alternatively. the AMS system 10 could be implemented
according to the present invention using any other desired
Windows-based or non-Windows-based operating system
format {whether or not based on a graphical user interface)
including, for example. MacIntosh, Windows or IBM DOS
formats.

The AMS system 10 includes a set of AMS applications
5% comprising core applications 52, which are essentially
programs written by the AMS system provider to perform
predetermined and frequently used operations. and add-on
applications 54, which are applications developed by a user
or a third-party developer and imported to the AMS system
10 to perform customized functions. Core applications may
include, for example. applications which allow a user to
interact with the data within the AMS database 48 and/or the
smart devices within the process 12 to view the present state
of one or more of the devices within the process 12, to
change the configuration of one or more of the devices
within the process 12, to view multiple devices in a simul-
taneous or sequential manner, to perform common Sart
device control and configuration functions. to run browsers
that locate devices on the network, to moaitor the status of
devices and generate alarm lists, and to implement device
calibwation and testing routines. Other typical core applica-
tions may include configuration applications. configuration
management applications, alarm scanning applications. his-
tory event-log applications, reporting applications. trend-
analysis applications and diagnostic applications.

As used herein, an application refers to any software
routine implemented (on the CPU 36) by the AMS system. 1¢
which manipulates and/or displays to a user information
periaining to or about the process 12 or any information
associated with the devices connected to, or associated with,
the AMS system 16 and/or the process 12, The information
used by an application is typically either stored in. or
developed by. the smart devices within the process 12, or is
stored in the AMS database 40.

During operation of the AMS system 10, a user selects
one or more of the applications for execution. identified in
FIG. 2 as the current application 56. Because multiple
applications may be executed simultaneously by the AMS
system 10. there may be multiple current applications 56.
Any current application §6 may intecface directly with the
Windows operating system 49 to communicate with a user
and may interface with a communication interface block 59
to colmmunicate with one or more smart devices or the AMS
database 4.

The communication interface block 5% communicates
with the smart devices within the process 12 using a DDS
block 72 and a smart device communication interface 74.
The DDS block 72 is coupled to a device description library
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76 which stores DD's for the smart devices and the con-
ventional devices which are within the process 12 or which
are supposted by the AMS system 10. The smart device
communication interface T4 uses the DDS 72 (which
accesses the DD’s stored in the library 76) to communicate
properly with the smart devices in the process 12 so as to
read information from, write information to and perform
methods on the smart devices within the process 12. During
operation, the DDS 72 accesses and interprets a DD asso-
ciated with a device in a known manner to provide infor-
mation about that device or to provide proper communica-
tion with that device.

The communication interface block §9 also commuhi-
cates with the AMS database 40 using the DDS block 72 and
an AMS database interface B0. The database interface 8¢
uses the DDS 72 to read information from and write infor-
mation to the database 40. Such information may comprise
past states of devices, service notes, changes made to the
devices, off-line smart device and conventional device data,
etc. The AMS databasc interface 88 is preferably an appli-
cation program interface (API) of any conventional type that
is specifically set up and configured for retrieving informa-
tion from the database 40 according to any desired or known
method, The AMS database Interface 84 automatically keeps
tack of where and how data is stored in, and retrieved from
the database 46.

Preferably, the interface block 59 includes a digital con-
trol interface (DCT) as. for example, developed by Fisher-
Rosemount Systems, Inc., along with a device server and a
database server to effect consistent communpication with the
smart devices within the process 12 and with the database
40, as described in more detail in the Sharpe et al. applica-
tion. In particular, the interface block 59 uses the device
server and the database server to establish an OLE layer
having OLE objects which are used to communicate with the
smart device communication interface 74, the DDS 72 and
the database intexface 80 in response to changes within the
OLE objects. These OLE objects are set up and configured
in accordance with an identified hierarchy of information
available from and pertaining to smart devices, as described
in detail in the Sharpe et al. application. The use of this OLE
object layer established according to a hierarchy based on
information available about smart devices enables consistent
communication with the database 48 and the smart devices
within the process 12, even though these devices and the
database 40 use different communication protocols.

As explained in the Sharpe et al. application, the device
server of the interface block 59 communicates with the
smart device communication interface 74 and the DDS
block 72 to effect proper communication with the smart
devices within the process 12 to thereby read data from.,
write data to and implement methods on the smart devices
within the process 12. Likewise, the database server within
the communication interface bock 59 communicates with
the AMS database interface 88 and the DDS block 72 to
effect communication with the AMS database 44 to read and
write data pertaining to off-line smart devices, on-line smart
devices and conventional devices. Because it is possible to
have the AMS database 40 store information pertaining to.
for example, vatues associated with off-line devices and data
pertaining to changes made te on-line and off-line devices in
a format which conforms to a DD format, i.e.. in a format
that mimics how such data is stored in on-line devices. the
AMS database interface 80 may nced to acoess the DDS 72
to determine how and what data is stored in the AMS
database 48, However, information stored in the database 40
need not be stored in 2 DD format and, therefore, the AMS
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database interface 80 may also write data to. and read data
from. the AMS database 40 dircctly.

The way in which the AMS system 10 supports smart
devices is described in detail in the Sharpe et al. application.
The way in which the AMS system 1¢ supports conventional
devices is very similar to the way in which it supporis
off-line smart devices and will be described hereinafter. Jt is
noted that the term conventiconal field device is considered to
include any device or entity which capnot communicate with
a host system. such as the AMS sysicm 10 using a smart
device communication protocol supported by that host sys-
temn. Most conventional devices are those field devices
which simply do not provide for any digital communication
therewith. Although some field devices, such as the Honey-
well ST3000 series of devices, provide for digital
communication, these devices do aot have device descrip-
tions which support that digital communication and,
therefore, are conventional with respect to a host system
which does not support that digital communication. The
term conventional device may also refer to smart devices
which use a protocel not supported by the AMS system 19
and which, therefore. also appear to the AMS system 10 like
a typical conventional device. Still further, the texm con-
ventional device may include entities not normally consid-
ered to be field devices such as. for example, trash cans,
groups of instruments, switches, motors. boilers. piping. etc.
Simply put. any entity that can be identified with a device
LD. and that has properties with values may be considered
a conventional device.

In general, to support one or more conventional devices,
a device description is written for each of the conventional
devices and is stored in the device description library 76.
Thercafter, the data pertaining to any particular conventional
device which would normally be stored in a comparable
smart device (Le.. device parameter values) are ascentained
by the AMS system 19 and stored in the AMS database 48.
The conventional device then appears to the current appli-
cation 56 of the AMS system 14 as a smart device except that
the particular parameter value data pertaining to the con-
ventional device is stored in the database 4@ instead of in a
memory on the conventional device. Also. the current appli-
cation 56 will not be able to communicate with the conven-
tional device and. thus, the coaventional device will appear
as an off-line smart device,

Preferably, the device description for a conventional
device is written in conformance with one of the smart
device communication protocols supported by the AMS
system. 19, such as the HART or the Fieldbus communica-
tion protocol. However. device descriptions for different
conventional devices or device types may be written in
acoordance with different smart device communication pro-
tocols or may be written in accorlance with a device
communication protocol specifically designed for conven-
tional devices. as long as that protocol is supported by the
AMS system 10,

To support a range of conventional devices, a device
description may be made for any or cach of a number of
different family types of conventional devices such as pres-
sure sensors, lemperature sensors, pumps, valves, flow-type
devices. thermowells. orifice plates. temperature-to-pressure
transducers. temperature switches, pressure switches, relays,
relief valves. etc. Although a number of differcnt types of
conventional devices have been identified herein. it is noted
that a device description can be made for any desired fype
of device. such as any of the different family types of
conventional devices identified by the Instrument Society of
America, for example, or for any device or device type
identified by a user.
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To create a device description for any particular device or
device type. information pertaining to some of the categories
of information specified by DD’s for smant devices is
identified. Particularly. the identification of the parameters
andfor properties associated with the devices within the
relevant device type. including, for example, the names of
parameters and properties and the types of data associated
with these parameters and/or properties (such as whether the
parameters and/or properties are variables, arrays or records
and the units associated with each). is identtfied. Parameter
or property information may include categories of device-
specific description data including. but not limited to, the
manufacturer of the device, the model and serial number of
the device. the materials of construction associated with the
device, measurement and error limits of the device, device
tolerances. inputfoutput information. messages and descrip-
tions pertaining to the device. service schedules. the latest or
past device readings, ctc. While categories of information
pertaining to device parameters are jdentified for a DI, the
actual data defining parameter values need not be identified
because this data is different for cach device.

Furthermore. information pertaining to user interface data
(such as predefined menus and displays which logically
group parameter. property or other related data), methods or
programs to be implemented by a user on the conventionat
device (typically in the form of 2 sct of instructions to a
user). and wutility information (such as DID-writer defined
groupings of parameters or attributes to be used in connec-
tion with the parameter, user interface and method
information). may also be identified for a conventional
device DD. While these further categories of information are
typically completely specified by the DD, some of the data
related to these categories may be stored in the AMS
database 49.

Importantly, the DD for 2 conventional device will not
include commands, as would a DD for a smart device,
because no communication is possible with the conventional
device. Also, the methods of a DD for a conventional device
will have to be implemented by a user in a manner divorced
from the host system. for example, manually. because the
host systern canpot communicate with the conventional
device to command that device so perform method steps. As
a result, these methods usually comprise a set of instructions
to the user.

Once the categories of information for a particular family
of conventional devices are identified and the specific data
associated with some of those categories, such as particular
methods and user inierfaces. are established. a device
description is written for that type of conventional device in
any desired communication protocol, such as the HART or
Fieldbus protocol. This conventional DI} can be written in
the same manner that DID’s are written for smart devices, as
is well known within the art.

After the DIDY's for each of the desired family types of
conventional devices have been written in a protocol sup-
poried by the AMS systemn 10, these DD's are stored in the
device description Hibrary 76. Thereafter, the conventional
devices supported by these DD’s will appear to the AMS
system 10 like an off-line smart device with one notable
exception. While. the AMS system 19 initially determines
most of the parameter values of the device-specific descrip-
tion data referred to by ¢the DD for a smart device by reading
that information from the memory in the sraart device, the
AMS system 10, after requiring a user to identify a conven-
tional device, must initialize the parameter values of the
device-specific description information pertaining to that
conventional device by, for example, requesting the user to
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input that device-specific description information and then
storing that information in the database 40. As a result, when
a user specifies that a particular conventional device is being
added to the process or identifies that the AMS system 10 is
to support a particular conventional device. the AMS system
10 must access the DD for that conventional device to
determine what information is needed to support that con-
ventional device and then must ask the user for the required
device-specific description data or other information not
provided by the DD. Such required information may
include, for example, data defining the device manufacturer,
the materials of construction, the device serial rumber, etc.
The requested information is then stored in the database 44
{or any other desired database) as related to the conventional
device, preferably in a manner which is identical to or
similar to the manner in which such data would be stored in
a comparable smart device.

Generally. when initialing a conventional device or, for
that matter, & smart device. the user must also provide the
host system, such as the AMS system 10, with specific data
defining where that device is located within the physical
process. This data. which may be in the form of. for
example, a tag number or any other reference to a physical
location, can be used to provide the conventional device
with a unique moniker used thereafter to access the data
{including reading and writing data) pertaining to that con-
ventional device as stored in the database 40. Typically, the
AMS system 10 will implement an application to initialize
physical layout data as well as the parameter values for the
device-specific description data required for cach conven-
tional device being supported. To perform this initialization
function, however. the application must first access the DD
for the conventional device being initialized to see what
types of data are necessary for initialization and then must
Tequest a user to input the necessary data referred to by the
DD for the cooventional device. Such an initialization
application and the manner of accessing a DD using the
DDS 72 is considered to be well within the skill of those
knowledgeable in the art and, therefore. will not be
described further herein. I should be noted, however, that
the required data can be entered manually by the user. can
be downloaded from a different file or can be entered into the
AMS system 10 in any other desired manner.

After the parameter values for the device-specific descrip-
tion information and any other required data for all of the
supported conventional devices has been stored in the data-
base 48, the conventional devices appear to the AMS system
10 as off-line smari devices for which a DD exists in the
library 72. Thus, an application can access information
pertaining to a conventional device in the same manner that
the application would access information pertaining to an
off-line smart device. First. the application would send a data
read or write request to the communication interface block
59 using a moniker for the conventional device. The com-
munication interface block 59 would, thereafter, access the
AMS databasc interface 38 and/or the DDS 72 which would
access the DD for the conventional device from the library
76. The database interface 80 would then use the DDS and
the DD in the standard manner to read the requested con-
ventional device information from the database 40 or to
write new information thereto, e.g.. in a manner similar to
the way in which the database interface B0 accesses infor-
mation pertaining to an off.line smart device stored in the
database 40. Methods of accessing data from smart devices
and the database 40 are described in more detail in the
Sharpe et al. application.

In summary. once a DD for a conventional device has
been created and stored in the library 72, and a conventional
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device using that DD has been connected to the process 12
and described to the AMS system 10 by a user, the conven-
tional device appears to the AMS system 10 like an off-line
smart device. As a result, the AMS system can rely on the
smart device comumunication protocol for communicating
with and supporting smart devices as well as supporting
conventional devices. As is evident, DDY's for any number of
different conventional devices can be stored in the library 76
to support any number of conventional devices.

Although the information pertaining to conventional
devices and smart devices can be displayed in any desired
manner to a user. when using a windows format, it is
preferable to use a resource file to enhance the display layout
of the information pertaining to smart devices and conven-
tional devices in a manner which resembles, for exampte,
the graphical interface displays provided by Windows 95.
Such resource files typically categorize the information
specified by a DD in 2 manner which makes logical sense to
a user and which thereby allows a user to casily find and read
the information he or she desires.

While the prescnt invention has been described with
reference to specific cxamples, which are intended to be
illustrative only, and not to be limiting of the invention. it
will be apparent 1o those of ordimary skill in the art that
changes. additions and/or deletions may be made to the
disclosed embodiments without departing from the spirit and
scope of the invention.

We clairn:

1. A method of supporting a conventional device for use
with a system that is capable of interacting with a smart
device, said smart device having an associated device
description writien in accordance with a device communi-
cation protocol. the method comprising the steps of:

providing a device description for the conventional device

which is written in accordance with the device com-
munication protocol and which specifies information
pertaining 1o the conventional device;

using the device description for the conventional device to

asceriain data pertaining to a portion of the specified
information;

storing the ascertained data; and

accessing the stored data using the device description for

the conventional device.

2, The method of claim 1. wherein the specified informa-
tion is device-specific description information.

3. The method of claim 1, wherein the step of providing
a device description includes the step of providing the
device description which specifies a plurality of categories
of information pertaining to the conventional device.

4. The methad of claim 3. wherein one of the plurality of
categories of information is device-specific description
information.

5. The method of claim 3, wherein first and second of the
plurality of categories of information comprise device-
specific description information and methods to be imple-
mented on the conventional device, respectively.

6. The method of claim 8, wherein a third of the plugality
of categories of information comprises user interface infor-
mation.

7. The method of claim 1, wherein the step of using the
device description for the conventional device o ascertain
data includes the step of requesting a user for the data
pertaining to the portion of the specified information.

8. The method of claim 1, wherein the step of providing
the davice description for the conventional device includes
the step of writing the device description for the conven-
tional device in accordance with the HART communication
protocol.
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9. The method of claim 1. further including the step of
using the device description associated with the smart device
to communicate with the smart device.

10. A system adapted to access data pertaining to a smart
device and a conventional device. wherein the smart device
has an associated device description written in accordance
with a communication protocol, the system comprising:

a device description for the conventional device written in
conformance with the communication protocol associ-
ated with the smart device and specifying information
associated with the conventional device;

means for storing data pertaining to a portion of the
specified information: and

means for accessing the stored data pertaining to the
portion of the specified information using the device
description for the conventional device.

11. The system of claim 10, further including means for
comtnbnicating with the smart device using the device
description associated with the smart device.

12. The system of claim 11. wherein the device descrip-
tion for the conventional device specifies a plurality of
categories of information pertaining to the conventional
device.

13. The system of claim 12, wherein one of the plurality
of categories of information is device-specific description
information and wherein the device-specific deseription
information is the portion of the specified information.

14. The system of claim 12, wherein a first of the plurality
of categories of information comprises device-specific
description information and a second of the plurality of
categories of information comprises methods to be imple-
mented on the conventional device.

15. The system of claim 14, wherein a third of the
plurality of categories of information comprises user inter-
face information.

16. The system of claim 11, further including rneans
coupled to the accessing means and to the communicating
means for interpreting the device description associated with
the smart device and the device description for the conven-
tional device in accordance with the communication proto-
col.

17. The system of claim 16, wherein the interpreting
means includes means for storing the device description
associated with the smart device and the device description
for the conventional device.

18. The system of claim 10, wherein the device descrip-
tion for the conventional device conforms to the HART
communication protocol.

19. The system of claim 10, wherein the device descrip-
tion for the conventional device conforms to the Fieldbus
communication protocol.

20. An apparatus for manipulating information pertaining
to a smart device and a conventional device comprising,

first means for storing a device description for the smart
device, said device description being written in con-
formance with a device communication protocol and
specifying device-specific description information and
communication information;

second means for storing a device description for the
conventional device. sald device description being
written in conformance with a device communication
protocol and specifying a plurality of categories of
information pertaining to the conventional device;

a memory which stores the data pertaining to at least one
of the plurality of categories of information specified
by the device description for the conventiconal device;
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means for accessing the stored data pertaining to the at
least one of the plurality of categories of information
using the device description for the conventional
device; and

means for communicating with the smart device using the 5

device description for the smart device.
21. The apparatus of claim 20, wherein the device descrip-
tion for the smart device further specifies methods 10 be
implemented on the smart device and wherein a first and a

second of the plurality of categories of information specified ©

by the device description for the conventionat device com-
prise device-specific description information and methods to
be implemented on the conventional device, respectively.
22. A method of creating a device description for a
conventional device for use in a system which communi-

14

cates with a smart device that has a communication protocol
associated therewith, the method including the steps of:

selecting a pacticular type of conventional device from a
number of types of conventional devices;

identifying a plurality of categories of information asso-
ciated with the selected type of conventional device:
and

writing a device description in conformance with the
communication protocol wherein the device descrip-
tion specifies the identified plurality of categories of
information.



