
Fieldbu5 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 builds upon existing MAP/MMS standards.
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Communication standard. for automation "Y"temo ho'"
come. long wo:y in lhe to'lt few yeoTs. bringing the conoopt
of open syotclM int<rwnnoction (OSIl c1OS<!' \(Il:"netal.o.
replanoo and wi<kop~d use. Driving this trend.", th. ef·
rom of numerou••tnndnrda o'll"ni,.tions, plus proje<ts
ouch .. the development .fthe Manufacluring Automation
Protocol (MAI')-ospe<ialJ.y tho Manufaoturing M....ge
$pe<iflOlltion (MMS) (Fig. 1).

Still ",l..ing, !hough, is • worldwide fooidbuo Btandard
for the ",nso,.. ond other field in'truro""tt 'hot communi·
cate with the p~ CQot,..,II...., progfllmmobl. oontrol­
Ie.., indUll!";'" oompuu.-r., or other control dooiaion-mokers
in the oyIltem. The following article diS<1.lSWl ""me of the
r=so"" for tho d.lay in de...lop;'tll a f.eldbus standard. and
.uggests on alternative approach to this impot1.8.nt t....k.
Standardized fJeldbu$ datil transfer

Let', begin with a ""r;' quick look at where the indu.trial
communications otandarda p"",_ atonM to<loy, Sian·
dorM for communication at the supervi",ry••y.tem. and,
to 80me enent. tbe proce.. level heve been _U defined end
internetionelly otendardi'ed via OS!. Today. the _ariou. de­
vices at the... level. c<~n be connected. ond dote can be
t....nsferred transparently and reliably between any two
po;n.... The performance and r..pon.. times that they pro·
vide meet most known requirements in JlTocc" contrnl and
fa<tory environmen"',

How"""r. two i""""" remllin to be considered:
I. The con",lfcotk••olution of easy. reH.ble. and cyclic
data t......fer in outonomou. "Yot.m. at the fi.ld lev.l (al""
partly at th. Pl'<lOOSll level). and
2. The 8Wndardi.oo application of the raw dota tranS·
ferred.

Thou.gh we feel there io .. major requi",ment to 'landor<!·
iw a data t""",f""-or distribution -protocol for the field·
bu. levol. w. don't think it'. n""""",,r;' to immediately a\lln­
donli,. all the application. aoo.... layer 1. What we propose
io an approach that would define the phyoica1loyer and the
data link layer lim. then the applieation byer with ito me.·
oag:ing protocob (and if n~ed. appropriate applicatio"")_
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Fig, 1: Th~ MMS 'p<ci{icaJion detin'" m""hinNp<c!(", funo­
'io"" ond appliea)ian$ far 1M: ItU>nof""'o'i"8 ","rid. n. [nl~r­

Mti"",,1 Standard. Organi""ion in it. OSl mod<l h<u bcKon
",ondoniizlng rommon!ro,!an. an"mg plont floor d.dce•.

As a ficot w'P. a standordi'('d .emantic for the most im­
ponan' r"quirom"n.. sho"ld be m,flnod_ These being:
• To .ubotitu\<! the 4-20 rnA signal by on easy aod cheap
data distribution servi"" ond,
• To provide lhe poosibility for easy and cheap "",din!: of
stnlus informntion and diagnOlltica. and writing parameters
for configuration.
Protocols: leI's usa what we already have

rf there i. a nood ror a m0""'fing protocol, we belie"" Ihat
uae of available .tandard. i. a better w.y to go, Tbe be.1
known ond only int.rnntionally .\andordi,('d .pplication
layer protocol for automntion npplication. i. M~IS. M~IS

provides a wide variety of communi""tion ,ervi_ \lseful
for .ny kind of <:<>ntrolling device in a dislrib\lt.ed ayalem­
whether for di"",..,u, J>llrt. m.nuf""turing or continuou.
PIX>Ce9. control application•.

MMS m,fin"" function. for "ariable ace•••. down· and
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Fig. 3: The geal of MMS ."",dardimlion i. '0 gi"" a"""••
amont ail d<vi«._analat ..mlOr1. diM:,..I< i"P~I'> a<l~al"'"

proct.. ¢)n'rolkrs, onil progromnwbk con'roll".

Fig, 2: Til< Fiddb"" 'p<ci{kati"" ,hould b< built "PO. tho al·
rwd, ",,;s'ing MiniMAl' '/,<0, ",h;"h «",<ai", ,I.< .Om< fune­
tW.ailY-"'luilJal••, I","" 80m. chan¥<' ",ill ha"" to b< mad.
in Ia,."" 70 and lb. Application p1'O/frarru lo",r will b< I.."

Fleldbus communication methods
Mor. a'ld more of today's i'ldu51!ial control systems use a
distributed architecture. Within the"" systems, nodal com­
municalioo reqo.riremenlS vary d,amatically, Some involve
very simple (and some~mes cyclic) $lOfage to storage t,ans·
fers ove' the network, Others involve complex sequences or
dlfta<ent me,sa~es fo, configuration, variable access, com·
missloning, ,upervi.lon, and cont,oI 01 various automalion
devices in the plant or facfory.

Two types at communloalion are used to meet these reo
quifements: d8UN:mented and messag9-{)fjenred. 1"ge1he,.
thay form the structu,e of a complete fialdbus system, ThIs
WUClure win have a strong innuence on the manne, In which
a distributed conlrol system is implemenled as well as on the
system'S perlorrnan<:e and acceptance by its users.
Data-orfemed communtealion t•• tmpte

Data-orleme<t communication (layer 2 oT the OS! model,
Fig, 2) p,ovides a sometimes cyclic data e'''''''''ge or config­
ured memory parts (relatively tew bytes) with high availabifoty
within OM physical segment These copied memory parts
conlain the source add,ass and may be passed on to several
rece<vers. Data exchanges a,e required in imervals down to a
lew m~l,seroO\ds.

In most cases, a ,ecovery nwchonism (e.g., ,etransmis­
sion of data) Is nol needed because new data will be tran.·
mined before a receiving device determine. a data t'ansfer

problem i. that in certain appli""tions, there'. a need fo<,
say, a temperatu", tran.mitter manufactUrM by Company
X to ""chango data. with p""""'" oontroUcr manufactured
by Coml"'ny Y. But now, we want to replaeo tho Com",ny
X'a transmitter with one mede by Coml"'rl)' Z. Thi. inter·
ollo!li"'abHity requirement cen not y.t 00 met by communi­
oation over just any open r,.tdbuo, It requires an open
fieklbu. that'••nhanced by very wen d.fined and ,landord·
i.ed applicationo uoeful in thio ope<ific orea (I,e., (emllera­
ture b'lUlomitte,.,,).

While interchangeability is important, placing too much
.mph""i, on it con onty delay getting a viable fieldbu. 'pec
together. We bclie"o it wauld be better to tJ"t get a data
tronsf.r standard. Once thi. ha, oo.n done, th~ next .tep is
to ~elop a standardi'ed communicotion ..mantic. With
these tasks completed, th.n ond only than do wo f...t 'hot
work .hould oog;n on .tondardi,ing specifio opplkation•.
End lhe confusion!

Today', fioldbu, ,tandardintion work i. far from ouo·
",,"sful completion, l.rgety bocau.o the proposal. made by
lS,,- SPM and lEe SC6~CiWG6for loyor 2. tayor 7, and appli.
cation. ore much too complex. In fact, msny of the poople
who read the propo.aliI may be unable to understllnd whot
they define. 'rhe actual propo.ed application layer pope",
contain more than ~OO page, of .pecification•.

The qu..tion is; Oneo finalized, how many people will be
wiiting \0 carefully read ,ueh a """oive quantity of comple<
material. And of those thot do, how many witt actuaUy un·
derstand what they're readinll. enough"" to p'operly im·
plementtheoe opecifi""t.ions? The problem is, the .pecifica.
tion. ore defini~ not only 0 fi.ldbu. with ~n apptication
loyer protocot. but rno a complete universal applkation for
mo,t "Y.tcm. of today and in the future,

Th. proposal. contain fieldbus "pplicat.ion loy.r dofini·
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uploading of data, and program. and oth.". function•. Re·
qui",,,,,,ntt found at tho fiold level can 00 covered by ex·
tending MMS to th... devi"",. MlIking MMS applicable to
field devi_ requir.. oub8ettina-. on optim[,;e<! transfer en·
coding difTerent from ASN,l BMie Encoding Rules, and a
new mapping to underlyi"ll' loye", (Fig. 2). Pffllentation,
ACSE, S.won and othero wiU not bo n"""ed and u.ed at
field !evoL

U.. of the MMS mox!elo and function, to get. me,sage
protocol for fi.ld level devi_ eliminates th. noed w dofin.
a totally new .anduci, plus tho consequent need to imple_
ment and u.e two otandard" in oach automation d.vie<>.
And chan""' .... good that a n.w otandard would probably
only differ WIth MMS m :tome detailo.
~ ohown in Fig, 3, the MMS otandard provide. the moth·

ox! by which on. d$vict! eommunicote. with othor devic,," in
a otandordi.ed way (i.e" defining. virtuol devieo .... by
tho network). For e:<ample, network vioibl. variable. of tho
applioationJI ofeach devico "'" modeled and defined lUI MMS
variabl.. atte...ble in a 'l8.Ildordited "'"y. Thio view i" in­
dependent of the device opecifie inletna1lo like proitounmilli"
lanl'Uoge, operatilli" ,yolem, memory m.nogement, or pro­
cellSOr type. At> a result, aU devi_ behave in the ..me 'tan­
dorollied manner. Thi, beMvior i. independent of .pecifie
implementation.
Standardized applicallons-Interchangeabllity

InterchanllOObUity of produots supplied by difTe...nt ven·
do... is oneoflhe main problem. ooilli" worked on by the TSA
SPM and TEe SC6liC/WG6 international roeldbu. standard·
intion eommit~. Stated in the simpl..t of tarms, the



erJ'Of. The~, conl\gYmIkIn (whk:h daa to be sentby 101 Ol diIIelenl patametefS and a>mblnlitions Ol pa<amel8fS.
a -.»rIO_,.eel•• or_1 ill Mktom mo:lIIed b)r Once the m11111)e has b8iIn reoceive<l. ~ m....., be analyzed 10..- peoTCJ8 once a ~. In .ocsiIlotl. IhiI IIlnJaure 01 I1'IIQ ....1hBI1hiI right parameIerS h8ve DeWlIfansf8mKl.
tNt ... -.yo *"PI8 and SWlc. In BWkilllOl18 in~ _ 1hBIthe ....... 01 the JlBI_-...00fl'8ClIy 8OlCOdBd
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'i1lchBul8l'... ...,-. r- ..... a •••, a ."' 10 a " gB81rom b8O'IO passed"'*' the~ r •. The p«>-
Wi ........ onII'~ a dWIgiI in • ..-..or ........ cearogol~ant1I/8lldT"1 ~I.done .........dil\j

D8Ia-ori8I'l88c ..llIGlOdI .. UI<8d tot-lif~ MIl ..... to ..~ defined In an 6P!l'0fl0_ seMce llefini..
pIoI~beI' la, 88ft8OtS"" COl.....a_ liOn_an -..pIe being MAF. Man~U""'llM8S~
COlli ....... MIl BCb_ They..abo Ul8d.ln..,...- SCi- •• , (MMS, ISOZ06}.lSe8 F'fI. bMMoj.==btIl1i._. COlIltAw$. Eqo'ij>IN 01 aa.-<WI-

"OiIIlI'Iodo In ll8e 10dIIy incUIe ". MP$ (ManuIao::turIn

~i J~~~MIlthePMl'1IlJ$Ur1Ic~. .._---- ---M :I~"'~ --A COiftIllBo dlab1butlIcI conIn:lI S'f'*n on....-d88l_ -
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~ 01~. 8 ."'180_ quanIly 01_. 1nlDr·
madon. _ wt'f1Onll programs. 0I70I0uIt-f, ~WOUkI be 1m- -P"'I.1tJle1O Iranslet all OIthilI d8I8 cydIceIty OIIlnlar<:onnect- -eel ~.CI1lcCd ntIWCIl<5. nll,u,II"', 1!lO81 01 the _ is COtl>o -mun~l.eCl upon the ,equaol 01 8. aPlIcllK: alillon (!Of
a>arnpla, 8. aupaMaory 1ltabOIl). - ""Tha d818 !yIllcBIty Ie Clefiillld irl an appIIeallon oonlaxt (\ay<>f - .::;."~
7 "'tile 0$1 moCl8I, F/fl. 2). Tllbt8Q\M88COl=Clefi- -nIllon 8IId Inl81petMk>n U$Ing 8.1angua1Je . w!lJ'l

_SCO"t'lltl8~~~. _1hfI~
8tlII8ble 8'jnt&! and "",,*,iIlc8. _.IyS!8nl, and tupaMsory_, A1ltl8~ fiekJ 1lWI,

""~ I!M'lllUl!ll'"' IP8'C ITIII8l 1M 8bI8 to Sl4'PO"I a tll8lrWd-. "'**'~ ... usad.

tiona thal ............ compler; lhan KWS. AlIil)'lt "P"
ptiretjm J-:rw thal aIIoon~ d'da'rica.-ill
be i......dad ... t<Ip attbio appb:otim~.To mate th_
PI os h _+'."t w:ill tab _,..,....

0.. 0.. oOIoar hand. • \Ix oL c\dacl.o and ....tional __
dardli bain.-claflllld, puliliabad, and impleme<>ted.. Some
or Ib il1dude flP, PROPIBUS, HAllT. DIN M_bu.o.
/LIlCNI:T, P.Net, CAN, and Ilithu.o. Ihb.delli:r ill final pubti.
cation fII In~ lItaDd.rd it ....... .......p. wide-
opt"88d film-other aoIutiona m&J' make it difT.....lt for
lbe 'l8.Ilclard 10 pin !OCOOPI-8'I<8.

W, _ 1_ W8,)'II fer """dora and u.... 10 P when it
ccm.. 10 ;"'pkunanl-ini , digitalllaldbul'
1. Do MI ehanp anything in thaltanclardiution Pl'<leeM
in lSA. srGO and lEe S06(IC/WGe. Filldbul ItandazUizaUon
(ineludini oil application and Ipplioo.tlon I~, function·
oJity fo, intfrchanillbiJity) ilocheduled fer the mid 1990..
2. Movalo...ardI the IlandsrdiMtien of, ,i",pl•. co,t..,lT..,..
Iivoi, and _rkin.g fieldbua .II a &an. Inlomational Ibn·
dal"d- • ....u.bIe no later u..n the ancl of 1991 and o:JVerill.ll
~allliJlim.al .....irementa. Thia would Ii""......son the
... .-d, ...aN;nr them 10 beeia IIf'IYldiaI fIaIdbuo equip.
men!-. Ennded fI'....ionati·jM {84-0 r... Inl8ld>aopob'lity
oL_~and~ lralI.8II.>iu.erel can _ be de­
fmad 1-.1 ... thia minimum.

The l'Iduotioo.ol~u10. ··rood mh>Imum.';'
~ lIlhenriaa the p--eat foHdb" etl"ort.no __ ....,.
oaad_ .... ri1 at Iaut 1.10 latL
Let. get on with It and move tna dill

Wa ...... uw. the-.:l CIlIlJW or lI<Iioa it B>.l.. AppIi­
~.....,.by Uma. bolt -..bat doao """" YVJ it Ute requu.
_t 10 lfal1aC........ diotribulol data N\iabJy al hiP r-oteo.
Th..-afON. 0.. fllU otep in atIrIdatifuatlon ahould be 10 de­
fine .lUboa!. fII,,~and link Io,y..- propoaalo 10 I""'ride
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open U'linaCer and diotnbution fIIdata., _hkIJ -'"npIa<e
the cun-eot 4--20 IDA ItafICIanl API'!i<aIIon~ dftini.
lionI and interpr'elation or data f.... W'riUnI' and .-..ding 10
I\aIcI inIt"'monta COD be MtDIId by uoi". and -.ending0..
lOIS fllnetk>nalit7.

W.1UlIPIi that ISAS~and tEe SOI5C/WGS define and
verify In 1991,
1. At lout t_lUbaeu oL'-.Yen I ..... 2 (Including, &'"
dislribulion p--otocoI),
2. A ...,. aim".. IU~ of!lOlS funetionoJity (oimplo ..-l
anclwrila, u.,. and downlolldincJ (or ...mole configu..lion
and 0I1>er requi",,,,,,nto.

W. f"1 that an intem..lion.ol fieldbul,tandard must be
a",llabi. befo 0 lot efdef.cto aolu tiona mIke Ihe .tand<ll'<l
imp'llClk:ll U and vendo... !imply do not "'ant to ",ait
en,y 10"18' fo, tho \In;,,,,...0.1 opplieslion veroion being pro'
POled. They would 'athe, hl",,-!n their hInd. todaY-I
¢C>8t--elTec:tlve. simple dU8 dulrib.. tion .y!tem applicable
for mOIl field device!.. •
(Editor'. Nou.· A di{fuenl <:!UHf",,"1 o(rlddJJ<u 1Uuldtud·
UclioJt ot:/iu;nn <lpfJdJn 0" p 43 in IAiI /a$la.,
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