Fieldbus standardization:
Another way to go

The author feels that the current fieldbus proposals are far too complex. He calls for
a less comprehensive standard, one that bullds upon existing MAP/MMS standards.
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Communication standards for automation systems have
come & long way in the last few vears, bringing the concept
of open systems interconnection (03I} closer to general ac-
ceptance and widespread use. Driving this trend are the ef-
forts of numerous standards organizations, plus projects
such as the development of the Manufacturing Automation
Protocol (MAP)—especially the Manufacturing Message
Specification (MMS) (Fig. 1).

Still missing, though, is a worldwide fieldbus standard
for the sensors and other field instruments that communi-
cate with the process controllers, programmable control-
lers, industrial computers, or other control decision-makers
in the system. The following article discusses some of the
reasons for the delay in developing a fieldbus standard, and
suggests an alternative approach to this important task.
Standardized fieldbus data transfer

Let's begin with a very quick look at where the industrial
communications standards process stands today. Stan-
dards for communication at the supervisory, system, and,
to some extent, the proeess level have been well defined and
internationally standardized via OZ1, Today, the various de-
vices at these levels can he connected, and data can be
transferred transparently and reliably between any two
points. The performance and response times that they pro-
vide meet most known requirements in process control and
factory environments.

However, two issues remain to be considered:

1. The cost-effective solution of eazy, reliable, and cyclic
data transfer in autonomous systems at the field level (also
partly at the process level), and

2. The standardized application of the raw data trans-
ferred.

Though we feel there is a major requirement to standard-
ize a data transfer — or distribution — protocol for the field-
bus level, we don't think it’s necessary to immediately stan-
dardize all the applications above layer 7. What we propose
is an approach that would define the physical layer and the
data link layer first, then the application layer with its mes-
saging protocols (and if needed, appropriate applications).
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Fig, 1. The MMS specification defines machine-specifie fune-
tions and applicetions for the menufacturing warld, The Tnter-
rnational Standards Organization in its O8] model has begun
standardizing communications among plant floor devices,

Aga first step, a standardized semantic for the most im-
portant requirements should be defined. These being:
® To substitute the 4-20 mA sipnal by an easy and cheap
data distribution service and,
8 To provide the possibility for easy and cheap reading of
status information and dizgnostics, and writing parameters
for configuration.
Protocols: let's use what we already have

If there is a need for a messaging protocol, we believe that
use of available standards is a better way to go. The best
known and only internationally standardized application
layer protocol for auntomation applications is MMS, MMS
provides a wide variety of communication services useful
[or any kind of controlling device in a distributed system—
whether for discrete parts manufacturing or continuous
process control applications.

MMS deflines funetions for variable access, down- and

49



FIELDBUS STANDARDIZATION
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Fig, 2: The Fieldbus specificafion should be butlt upon the al-
ready existing MiniMAP spec, which containg the same fune-
Honally-equivalent layers, Some changes will have éo be made
in layers 7a and 70, Application programs layer will be last,

uploading of data, and programs and other functions. Re-
quirements found at the field level can be covered by ex-
tending MMS to these devices. Making MMS applicable to
field devices requires subselting, an optimized transfer en-
coding different from ASN.1 Basie Encoding Rules, and a
new mapping to underlying layers (Fig. 2J. Presentation,
ACSE, Sezsion and others will not be needed and used at
field level.

Use of the MMS models and functions to get a meszsage
protocol for field level devices eliminates the need to define
a totally new standard, plus the consequent need to imple-
ment and use two standards in each automation device,
And chances are good that a new standard would probably
only differ with MMS in some details.

Az shown in Fig, 3, the MMS standard provides the meth-
od by which one device communicates with other devices in
a standardized way (i.e., defining a virtual device seen by
the network). For example, network visible variables of the
applications of each device are modeled and defined as MM3
variables accessible in a standardized way. This view is in-
dependent of the device specific internals like programming
language, operating system, memory management, or pro-
cessor type. As a result, all devices behave in the same stan-
dardized manner. This behavior is independent of specific
implementation,

Standardized applications — interchangeability

Interchangeability of products supplied by different ven-
dors is one of the main problems being worked on by the TSA
SP50 and IEC SC65C/WGE6 international fieldbus standard-
ization committees. Stated in the simplest of terms, the

Fig. 3: The goal of MMS standardization iz to give access
among all devices —anralog sensors, discrede inpuls, acliealors,
process controllers, and programmable controllers,
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problem is that in certain applications, there’s a need for,
say, a temperature transmitter manufactured by Company
X to exchange data with process controller manufactured
by Company Y, But now, we want to replace the Company
X's transmitier with one made by Company Z. This inter-
changeability requirement can not yvet be met by communi-
cation over just any open feldbus, It requires an open
fieldbus that's enhanced by very well defined and standard-
1zed applications useful in this specific area {i.e., tempera-
ture transmitters).

While interchangeability is important, placing too much
emphasis on it can only delay getting a viable fieldbus spec
together. We believe it would be better to first get a data
transfer standard. Once this has been done, the next step is
to develop a standardized communication semantic. With
these tasks completed, then and only then do we feel that
work should begin on standardizing specific applications.
End the confusion!

Today's fieldbuz standardization work is far from suc-
cessful completion, largely because the proposals made by
I8A SPA0 and IEC SC65CWGE for layer 2, layer 7, and appli-
cations are much too complex. In fact, many of the people
who read the proposals may be unable to understand what
they define. The actual proposed application layer papers
contain more than 500 pages of specifications.

The question is: Onece finalized, how many people will be
willing to carefully read such a massive quantity of complex
material. And of those that do, how many will actually un-
derstand what they're reading, enough so to properly im-
plement these specifications? The problem is, the specifica-
tions are defining not only a fieldbus with an application
layer protocol, but also a complete universal application for
most systems of today and in the future.

The proposals contain fieldbus application layer defini-
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tions that are more complex than MMS. And yet another ap-
plication layer that allows interchangeability of devices will
be ineluded on top of this application layer. To make these
proposals consistent will take some years.

On the other hand, a lot of defacto and national stan-

of these include FIP, PROFIBUS, HART, DIN Messhus,
ARCNET, P-Net, CAN, and Bitbus. If the delay in final publi-
cation of an international standard is long enough, wide-
spread use of these other zolutions may make it difficult for
the new standard to gain acceptance.

We see two ways for vendors and users to go when it

comes to implementing a digital fieldbus:
1. Do not change anything in the standardization process
in ISA 8P50 and IEC 8C65C/WGS. Fieldbus standardization
(including all application and application layer function-
ality for interchangeability) is scheduled for the mid 1990s.
2. Move towards the standardization of a simple, cost-effec-
tive, and working fieldbus as a draft international stan-
dard —available no later than the end of 1991 and covering
today's minimal requirements. This would give vendors the
go ehead, enabling them to begin providing feldbus equip-
ment. Extended functionalities (e.g., for interchangeahility
of temperature and pressure transmitters) can even be de-
fined based on this minimum.

The reduction of requirements to a *'good minimum™ is
neaded, otherwise the great fieldbus effort will never suc-
ceed —or will at least be to late.

Let's get on with it and move the data

We believe that the second course of action is best. Appli-
cations vary by time, but what does not vary is the require-
ment to transfer and distribute data reliably at high rates.
Therefore, the first step in standardization should be to de-
fine a subset of physical and link layer proposals to provide
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open transfer and distribution of data, which would replace
the current 4-20 mA standard. Application specific defini-
tions and interpretation of data for writing and reading to
field instruments can be defined by using and extending the
MMS functionality.

We suggest that ISA SP50 and IEC SCE5C'WGE define and

verify in 1991:
1. At least two subsets of layers 1 and 2 (including a data

distribution protocol),

2. A very simple subset of MMS funetionality (simple read
and write, up- and downloading) for remote configuration
and other requirements.

We feel that an international fieldbus standard must be
available before a lot of defacto solutions make the standard
impractical, Users and vendors simply do not want to wait
any longer for the universal application version being pro-
posed. They would rather have—in their hands today—a
cost-effective, simple data distribution system applicable
for most field devices. m
(Editor's Note: A different assessment of fieldbus standard-
ization activities appears on p 43 in this issue.)
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The author, Karlhetrz Schwarz, will be available iv an-
siver any questions you may have about this article. He can
be reached via FAX at 011 49 721 595 2326 on Friday, April
12 and 19, during normal business hours.

If you found this article useful and would like fo see more
articles on this or similar subjects, circle 163.
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