BBIITAPCKA AKAJIEMMA HA HAYKUTE . BULGARIAN ACADEMY OF SCIENCES

[POBJIEMM  HA TEXHMUECKATA  KMBEPHETMKA U  POBOTUKATA, 50
PROBLEMS OF ENGINEERING  CYBERNETICS AND ROBOTICS, 50

Codms . 2000 . Sofia

The Fieldbuses —aModern Technology
at Production Management

Petia Kademova-Katzarova

Institute of Computer and Communicatiion Systems, 1113 Sofia

1. Thefieldbusplace

One of the most modern concepts during the recent years in the world of informatics
is""the distributed systen' . At the same time systemswirth differentdestination are
concermed—Tfor control, formonitoring, forgathering, processingand datastorageetc.

The fieldbuses find their big appl ication exactly in the distributed systems,
because via themautonomy is reached at the execution of concrete problems without
loading the central productiion control . Speed andeffectiveness are reached at the same
‘timewhen processing the informationand assigning of certainproduction paraneters.
Thecreation ofwhole networks on thebase of the fieldouses isof great interestand also
the connectiion of the fieldbuses/networks wirth other networks— local andglobal .

As a result from the specific requirements to the communications about the
productionprocess ahierarchical comunicationstructurewithseveral levelscouldbe
made under the formofa fieldbus (Fig- 1) . Researches in Europe and USA show that
suchhierarchical conceptionsare ofgreat interest inthe industrial field. The advan-
‘tages of such Tieldnetwork in structureswith several levelsaremainly inthe high
Tlexibility. Besides the topology toagreatextent is freelyelected, trereliabilityis
projected (nultistage redundancy, tolerance with respect tothe errors) the reaction
time iseligibleand inthisway the real time behavior coulld be adopted to the concrete
requirements.

Themostdistributed characteristicsof the fieldbuses are presented indetai Is in
the present paper . The problemswith their realizations arealso reviened.

2. The fieldbus usage

The Fieldbus technology increases the qual ity and effectiveness and decreases the
expenses. Besides the intel ligent device takes the control , the organizationand the
diagnosticfunctionsonthe local level and inthisvay it is inconditiontosignalizeat
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Fig. 1. Communication hierarchy at computer controlled production

errorsor necessity of manual cal ibrationetc. With the increase of the calculating
capecity the flexibility of thegivendevice also increasesand it could replace several
devices of the previous generation. The inplantation of the Fieldbus has twophases: the
bui 1ding of the structure of the systemand the configuration of the devices.

The systemarchitecturewith fieldbus preserts a contemporary variation of the
systemswithdistributed control as the devices canal ready comunicatemul tipoint and
notaonly point topoint. Andalso, the functional possibilitiesare transferred tothe field
device. The control strategy is implementedwith the avai lable functional blocks. The
devices could be chosen on the base of necessary functions and functional blocks
situated inthem.

The systemconfiguration requires connection of the functional blocks aiming
fulfilling thestrategy - Many producers of fer packages for configuration tosimplify the
inputof the comections between these functional blocks and other parts for configu-
rationas for exarple names of devices, 1abelsofcontours and frequency of carryingout.
After the input of this data the configurationpackage generates and charges the specific
datafor eachfield device. And sowith thisthe systemis ready tostart.

3. More famous fieldbuses

3. 1. Fieldbus ASI

The bus AS1 (Actuator-Sensor-Interface) isacommon development of 11 producers
of sensors, actuators, and control devicesand two higher schools. Topological ly ASI
couldbebuilt likeastar, likeatreeor lineal ly. Deviations are possible. Thebuscan
maintainup to 31 slaveswith up to 124 binary elements and distribution up to 100 m.
When having two directions regime ofwork the binary elements may reach up to 2 448.
By repeaters the distance could be increased up to 300m, but more sub-knots could not
be connected. The conventional sensors and actuators are connected to the bus by
comecting modulesand the intel ligent partswith integrated ASI chip—directly.

The nods communicate by the method “Master-Slave™, as the master polishes the
sub pagesdirectly and incycle. One session consists of call ing the master, pause,
message from the slave and one pause. Data, parameters, addresses or commands are
transmitted inaccordance of the kind of the cal ling . Asthe protocol at thisTield is
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Table 1. Application areas of some of the more famous fieldbuses

Bus Application Producer / User
ARCNET LAN Datapoint

ASI Lowest level Siemens, combination ASI,

Intel, Phoenix Contact
BITBUS Communication on high Intel, PhoenixContact, etc.
level distributed control
CAN automobile building, Bosch, Philips, Intel, Motorola,
medicine, automatics NEC, Siemens
DIN-M Computing and testing
equipment
FAIS control, input/output and
network
FIP Sensor / Actor Telemecanique, Cegelec
FOUNDATION Automatic control in Foundation Fieldbus
distributed systems

Interbus-S Sensor / Actor IBS-Club Phoenix Contact

LON Control of buildings, Echelon, Gesytec,

energetics, Weidmueller
telecommunication
PROFI-BUS Automatic systems, level Bosch, Siemens,
control, Sensor / Actuator Kloeckner/Moeller, AEG

simplifiedatmaximum, 1tcouldnot be done exact correspondence with the level of the
model 1S0/0SI .

3. 2. BITBUS

This isone of the oldest buses. Recently it hasturmed over insomething like industrial
standard.

BITBUS is a line, but by repeaters may be branched. The method ofwork is
Master/Slave. The master polishes the slaves and expects an answer fromthem. The
slaves cannot begin exchange of information alone and are connected between
themselves through the master . Another operation regimesare the messages of the type
“Broadcast’” and “Multicast ““. The protocol isbased onthe definition SDLC, known
with itsreliabi lityat industrial spplications. The frameof SOLC isformed inachipand
the real message is formed by a program.

BITBUS isused in intelligent systems inwhich control tasks aredistributed
between the separate slaves. The bus is convenient for transmissionof bigquantity of
information, when the requirements forwork in real timearenotcritical .

3. 3. CAN

Primarily the bus or sooner the network CAN (Control AreaNetwork) iscreated by
Baschand Intel for the auto industry. The reliabilityhere isthemost impor tant thing.
Itsprimecost isvery lown. Recentlly thebus isverydistributed and takesaverybigpart
intheautomatics.

CANhas linear architecture. At speed 1Mbit/s the maximumdistribution is40 m,
but itcanbe increased up tol km, ifthe speed isdecreased to 50Kbitpers.

CAN hasa special arbitrary system. Each stationcanstart trananitting ifthebus
isfreeatthemament. Themessage identification issimultaneously itspriority. When

130



FILE TRANSFERS
T PROGRAM TO
PLANT LEVEL
FaE] PROGRAM
ROUTING
E
PRODUCTION =2 JOURNAL
LEVEL - H ?
FFR b BE PL
R E 5- [TASKTOTASK
PROCESS () E g OBJECTS
LEVEL F
i T I=| | RECONFIGURE
Bl FEl | El
U 1 ===t L EVENT HANDLING
S P D READMRITE DEMICES
CELL LEVEL J B-| |PrROGRAM
S (8] DOWNLOADING
o - S
SEN- o o -
SOR
FIELD LEVEL & &x
-BUS S&)
CONTROL HIERARCHY FIELDBUSES APPLICATION

Fig. 2. Application levels for the fieldbuses [Jim Pinto, Action Instruments, 1995]

‘two stations beginat the same time transmission, the stationsending themessagewith
loner priority interrupts the transmission. Besides themessagewith higherpriority is
not destroyedas thedaninant bits inhis identification (“0) cover the recessive bits
(‘1) inthe identification of the other message . At the same time each transmitter
overhears the bus and finding dominant bitwhi le sending recessive goes inaregime of
receiving. Thismeans that themessage wirth higher priority issendwithoutany delay.
For the messageswith loner priority the stations make new attempt for transmission.
This method of transmission is cal led non-destructive bitwise CSVA/CD (Carrier
SenseMultipleAccess/Col lisionDetection) -

Because of the peculiaritiesof thearbitration themaximumtime for distribution
of the signal inthenetwork shouldbe significantly lorver of the durationofeachbit. So
eachnodewi 11 be able toannounce its reaction inthe franeof this time. That”swhy the
maximumdistance in the network toa great extent is connectedwith the transmission
speed. Here the fading of the signal s of secondary role. Repeaters canbe used, butyou
have to mind that they additional ly sloner the signal .

As itwasmentioned the reliabi ity inCAN isvery high. For theerror recognition
it is used a combination of fivemechanisms: CRC, Format Check, Bit Send/Receive
Check, Bitstuffing, Acknowledgment. The nodes are observed themselves and at
certainerror frequency are switched inapassive mode; ifthe frequency of theerrors
increases, they areabsolutely swvitched of Fby itself fromthe network.

3. 4_FieldousFIP

FIP (Factory Instrurentation Protocol) is created inFrance. Logical ly the topollogy is
aline, butplacingof repeaters, distributorsand connecting elements, physical ly there
cauldbuilttreeor star structure.

The maximum length of the bus is 2000 m.The transmission rate is1Mbitpers,
but at peculiar application it could reach up to 5Mbit per s. The basic mode of work
iIs“‘broadcasting’”.
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The network access control is done in threework cycles, whichexecution time
(elementary cycle) couldbe configuredvoluntarily. The length of the three partscould
be defined.

A. Cyclictraffic-Polling: Thestationwhichoms the function“‘Arbiter”, playsthe
roleofanmaster inaccordance to the busaccess. Thearbiter requiresadbjects (variable)
by they identification number . The nodewhich produces this object immediately sends
ananswer wirth the variable content by broadcasting. Each other station, whichneeds
the called object, takes it inthismoment fromthe bus. All bus nodes are producers,
consumers or producers and consumers of messages. The order inwhichthecalling is
being done is taken from aconfiguration table. The length of the elementary cycle
determines the highest pol ishing frequency . Lower frequenciesare reached as inthe
dbject listare inputvariablesonly ineachn-thelemertary cycle. The repeatingof these
actions iscalledmecro-cycle.

B. Acyclictraffic—VARIABLE: Whenone stationwants itsvariable tobe pol ished
autoftregyclictraffic, itsends itswishasanansier tothegyclicpolishing. Intheagyclic
window of the time the arbiter asks the station for the identification nurber of the
variableandputs itaccording tothe priority inalist (wopriority levelsare possible).
These listsare processed inthe rest of the timeby theacyclic traffic.

C. AgyclictrafficMESSAGE: Theacyclictransmissionofmessages issimilartothe
acyclictransmissionofvariables. Inanswer of the cyclic trafficthe corresponding
station shows that wants to sendamessage. Intheacyclicpart thearbitergivesits
possibilitiestosend it. Ithasasenderandareceiver.

Asthewish of the acycliccomunication issend inthecyclicpart it isnecessary
inall stationswhichwi Il have suchmessages tobe inthe listwithvariablesfor cyclic
processingso that the stationcould give itswishes.

The arbitration isaprocess, which observes the station inwhich it is corfigured
like ordinary suchwithacertainnurber comunicationobjects. That’swhy it issaid
that thisbushasnoreal master . Amyway thisprocess iscreated inthe mainstation. After
itsoonfiguration it istransparent forusers software.

The topology, the size and the speed of transmissionof the fieldous FIPmake it
appropriate for usage innetworks, requiring quickperiodicprocessingofdigitdataand
comunicationbetween intel ligentnodes . Ithasaverybigdistribution.

3. 5. Filedbus FOUNDATION

The filedbus FOUNDATION is created as a result of the efforts of the foundation
creating the standards for the fieldouses . Thisexplains the slomness at thedefiningand
rtsreal gpplication. Thephysical level isdefined in1993. But itscorfessing foracapeble
bus has maintained the tests meets many difficul ties.

The Fieldbus FOUNDATION can use as carrying medium a torsion couple or
screen cable. The transmission rate then 1s31.25 KB per sonadistance up to1900m.
Some higher speeds are foreseen -1 MBpersand2.5MBper s. For signal coding is
used the techniques Manchester Biphase-L. Thearbitration is realized byacentral
switch, called Link Active Scheduler (ILAS) . Two types of devicesexist —basicand
master . The master contains LAS and can control the communication by the bus, and
the basicstationhasnoLAS. LAS isgivenbya listofall participantsonthebusasall
needed data is determined to be accessed in acertain time. This procedure is done
during the configuration of the system. \When the time for data transmission fromsome
device comes, LAS sends itamessage to publish themby broadcast, so that they become
accessibleforall participants. All stations configured to use that data receive them
sinultareously.

The Fieldbus FOUNDATION has defined application level, divided in two
sublevels - FieldAccess Sublayer, (correspondsto3, 4, 5and6 inthemodel OST) and
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Fieldbus Message Specification (level 7). FVS codes and decodes the commands from
theuser level and has“‘object dictionary’, permitting access to thedatabyname, index
oraddress inthedictionary. Auser level isalsodefined, which looks after the network
control (configuration of LAS, dbservationofthe execution, errordetection, configu-
ration of functions inthe comunicationstack), systemcontrol (assurance ofaccess
toassigneddevice addresses, synchronizattionof the usersclock, local izationofdevices
wirth labels, switching of operations of functional blocks) and users application (built
by functional blocks for maintenance of the compatibi l ity between the devices and
helping the process control and the automatic production) .

3.6. Interbus-S

Interbus-S is created for theains of the automationand gives possibi ity of quick access
tothedigit inputs andautputs. Recerttly the protoool iswidened togivepossibilitiesfor
parameter transmission between intel ligent groups.

The bus has “ring’” topology , as the conductors inthe two directionsare connected
inonecablesothere isalineon practice. Two typesof busesexist: peripheral and for
remote connection. The maximumdistance which is coveredwith peripheral bus is
10m, and the transmission rate — 300 Koit per s. The remote bus connects several
peripheral buses by bus terminals, which at the same time are repeaters. The maximum
speed 1s500 Kbit per s. The segment at the remote bus can reach up to 400 m, and the
maximumdistance - 12, 8 km.

Interbus-Sworks onthe principal Master/Slave and is optimized for transmission
of digit input/output data. The network isorganized likeacycle register . Eachbuilding
peripheral group ispresented by one or several 16-bit input/output words. Themessage
consistsof aword called “look-back’, the input/output words of themodulles ordered
in correspondencewith their physical positionon the bus, CRC-word and aword for
error. Themaster “pushes’ thismessage on the bus unti 1 the “look-back’ —word again
reaches it. Soeach input/outputword reaches 1'ts position inthe corresponding bus
module. When theword consists of output data, themodule remembers itandafter that
sends it tothe output devices. Whenthe information in themodule memory is accepted
by the input devices it iswritten like aword inthe corresponding input/outputword of
thebus. Itisexpected toswitchthe sensorsdirectly tothe networkby special chipsand
connectingmodule. When having parity error the data fron the current cycle is rejected
by the master and for further operation the data fronthe next cycle is used.

Atacyclicdata transmission is used more complexmechanism. Inthiscases the
master adds several framewords to the comunication data inthe telegramand creates
atelegramstackby software . From this stack are input up to 8words inacycle inthe
cycle register of the telegram. The receiver correspondingly confimms the message
receiving. Atwork the nurber of the datawords in the telegram remainsconstant. This
means that It there isno comunication the telegramwi 1l circle around empty.

The bushas diagnostic functions. It isautomatically started segrent by segment
and inthisway it can be given notonly the type of the error but also itsplace.

Interbus-S is one of the most used in Germany with special applicationat the
automobi le production.

3. 7. Network LON

LON (Local Operating Network) is acommunication systemwithapplication inthe
distributed control systems. Often it isused at the automationofbui ldings. And this
Tieldbus canbe added as tothe level of sensors/ actuatorsas to the comunications of
high level . The control problems are distributed inseparate nodes of thenetwork. This
reminds the idea for workwith the method client-server . Inthenodebigqual ity of
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information must be processed and solutions should be taken, witthout charging the
other components of the system. The transmission rate and correspondingly the
network sizevary significantly, as thedata transmissioncanbedore by different carriers
and the topology can be defined by the user: LON gives possibi lity for building of
hierarchical network structures which consist of domains, sub-networks and network
nodes. LON proposes all seven levels of the model 1SO/0SI as fimware.

The used protoool is cal led LonTalk. For theaccess tothe bus is usedan optimized
variant of the CSMA/CD (Carrier SenseMultiple Access/CollisionDetection) —the so-
cal led predicative p—persistent method (stable, predictable method, workingwitha
certainreliabilityp) . By thissimi lar method of CSVA/CD toabigextent of col lisions
areawvoided, sothe behavior of the system is bettered significantlywhen havingabig
amount of messages. After each sent package timeslots are created. Eachnode, which
warts to transmi't, waits for acertain period of time before receivingaccess. After a
certainwindowoftime the node begins to tranamitdata as the probabi 1 ity for successful
access to the bus is p. The number of the timeslots depends on the number of the nodes
participating inthe transmissionandvariesfron16to 1 024. Eachnode could ““foresee”
howmany other nodes wi I I have conmunication as a result of message answer . This
information is received assessing the number of the expected trananissions, whichare
forced by the message answers. In correspondencewith this expected charge the bus
dynamical ly determines the nurber of the timeslots forwaiting .. Ifforexampleonenode
sends a broadcast message, abig quantity of comunications could be expected. At
bigger charge therewi Il bemoretimeslots, sothatwithbigger probabil ity thecollisions
tobeawvoided. At small loading of the bus a little nurber of time slots are added and
soaquickaccess isassured. Inthisway the behavior of LON becomes predictable.

LON is created for applications in control and that iswhy the optimunmode is
with short packets, transmitted for a shortperiod of timewhichusual ly are of around
20bytes. At real time applications nodes can be configured with possibility for
transmissionof prioritymessages. Forthisaimpriority timeslotsare added. Athigher
requirements in accordancewith the recognirtion of col lisions the so-cal led col lision
hardware isadded. Inthis case special transmitters fulTill the recognitionof the
collisions and repeating of the message is done immediately withoutwaiting theend of
the transactiontimer onprotocol level.

3. 8. The P-Net Network

P-Net iscreated inDermark andhas universal appl ication. Thetrananissionrate is76.8
Kbit/s, and the maximum lengthwithout transmitter is 1200m. Several segments can
be connected in anetwork. Thewholle number of the participants can reach 125, asup
to 32 of themmay become masters so that the system canbe defined like Multimaster/
Multislave. When several mastersavailable, the participantwhich has to take the
function master is determined at the moment by the method Token Passing.-

3.9. Profibus

The PROFIBUS has rimtopology .- At speed 500 Kbi't per s the maximum length is 200
mwirthout repeaters (or 800mwith 3repeaters). Ifthe speed isdecreasedt093.75 Kbit
pers, thedistance couldbe increaseduptol 200 m (corr. 4 800m).

PROFIBUS has hierarchical structurewith several masters and many substations
withtwopriority levels. Thehighpriority isusedmainlyby unpredictableerrors. The
access to the bus is a conbination of the method Token Passing and pol ling of the
substations fronthe correspondingmaster . The telegramwirth the token is transmitted
inacertainorder inalogical cycle frononemainstationto another . Each oneof them
ownsthe tokena certainperiod of timewhich is fixedbefore .. During this period of time
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't can comunicate with the other included masters and substations. The priority
messages are firstprocessed. After that the substationsare pol ished for cycledataand
at the end the lowpriorityacycle messages are processed. ITafter finishing these
activitiesmore time remains themaster mekesa life listof the active stations polishing
all included nodes.

Tomore of the serviceswhich PROFIBUS offers, you have to react inmediately
positively or with ananswer . The broadcasting mode makes anexclusion. The bus has
many types of messages with varying length of the data up to 256 bytes. For error
recognition 8-bit C(RC-word isused. Forthe user level amessage specification ismade
(Fieldbus Message Specification-FRVS).

ITthere ismore than one active station the time for the circle of token is given
(TTR). Itiscalculated inthe fol lovingway:

TTR=na*(TTC+high_TMC)+k*low_TMC+mt*RET_TMC,
where

na: nurber of the active stations;

TTC: tokencycle time;

TMC: message cycle time;

mt - number of the cycles for repeating;

RET_TMC: cycle time for message repeating.-

Eachactive participant can transmit high priority message when receiving the
tokennotminding the real time for cycl ing of the token in the ciirclle. For the execution
of lowpriority cyclewithmessages the real time for passing the circleof the tokenhas
to be shorter than the given time, otherwise the next receiving of the token should be
varted.

PROFIBUS has abig software overhead, asall model levels ISO/0SI are realized
by software.

For application on level sensor-actuator the firm Siemens has developed the
modification PROFIBUS-DP. It permits higher speeds (1.5Mbit per s), correspond-
inglyusing higher speed carrier media. At this speed the maximum length couldbe 200
m, andwith four repeaters -1 000m. At lower speeds some producers permit even up
to 7 repeaters. Inthis case the phase should be regenerated by them. Meanwhile
Siemens offersalsodeviceswithaspeed of 12 Mbitpers.

PROFIBUS-DP has less functions than PROFIBUS with the aim of quicker
exchange of Input/outputdata. Withthis fieldous it isalsopossiblethe usageof several
mastersand inthis case they determine between them the transmissionof the token. The
masters together with their adjoining sub-nodes can create independent between them
subsystems and also can sharemutual sub-nodes. Inthe last case the input and output
images of the sub-nodes can be read by al I masters and the record ismade only by a
determined master . The message cycle ismade at the configurationof the networkand
cannot be changed dynamically.

3. 10. Other fieldbuses

The Fieldbuses DIN-M and Dotnet are developed inGermany . The First iscreated for
theaims of the canputer and test techniques and isacheap interfacegivingpossibil ity
for transmitting data from sensors to computer and control devices. The channels for
transmittingand receivingare divided and the transmission speed is 1Moitpers. The
bus works by the method Master/Slave and the slaves can be up to 31. The maximum
distance covered is500m.

Dotret is developed by the firmDelta—tand the Institute for appliedmicroelec-
tronics 1AV, and the aim is creating of software processors for fieldbuseswhich have
tobe Inastate for processingdifferent protocols. It isanetwork of the type sensor/
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actuator . Itworks inthemode “Multimaster/Slaves”, where the sensors are the slaves
and the control device is themaster. Sub-slaves canalsobe definedwhichare used for
connecting of pure digit sensors and actuators tothe network.

The bus FAIS (Factory Automation Interconnection System) isJapanese. The
protocol is TokenPassing. It is supposed toworkmore like a connection systemof
individual lyworking groups and noton level sensor/actuator . The transmission speed
reachesup to 10Mbit/sand isused inthe control processes. Ithasnot found distribution

inEurope.
4. Standardization

Inspite of the fact that the technol ogy of the Fiel dous as phi lasophy s proposed before
more than 10 years, its speed of distribution isslow. One of the reasons isthatan
intermational standard for camunication protocol ismissing, whichtoassure irter-
changeabi lityand mutual operation of the fielddevices fromdifferent producers.

In 1985 Instrument Society of Arerica (1SA) begins the development of standard
‘two-side multipointdigit comunication between the field devices (instruments) and
systems for processes control and production. Because of the necessity of creating of
intemational standard several organizattions - 1SA, 1EC (Intermeational Electrotecnical
Commission), Profibus (standard in Germany), FIP (standard in France) —decide to
formthe committee SPS0 Fieldbus (1994) . Theaim isto integrate the huge number of
ocontrol devices, tassure them interface forworkwithdifferent devices simultaneously
and to determine communication protocol for maintaining.

ISP (Interoperable SystemProtocol - Profibus) andWorld FIP (Factory Instru-
mentation Protocol) have different points of viewaccording the appl icationof the
Fieldbus but at the end the producers of the two buses decide tomaintain the standard
SP50.

SP0decides the fieldbus in4 levels:

Physical : defines the comunicationmedia.

Channel - responsible for the communiication between the differentdevices and
findstheerrors.

Application: tums the data inmessageswhich are understandable foral | devices
inthe network and makes services for process control providing themon appl ication
kel

Users: connects the separate factory spacesandgives field for gpplication.

The specification of the fieldbus is still indevelopment and there are great
expectations towards it fronthe mainusers and at least ordered maintenance fronthe
devicesellers.

But it isdelayed in endless cormissions and committees. Besides thiswhen
comparing with other buses (for example CAN, LON) , questions around the business
vitalityare raissdonthe caonpetitive altermatives, ovning theglory“‘de facto’” standards..
Because the standard is of use for the end user and not for the seller. Infactforeach
seller itis logictomaintainsome differences inorder tooffer productswhichbringmore
money. So It can not be waited for it tomaintainsonethingwhicheliminates its
advantages. All sellers say that they maintain the canpatibi lity, but infact the users
want interchangeability . Inacertainaspect““thestandard” infact isgettingolder inthe
contemporary quickly changing technological media. And nobodywi 1 agree to pay the
pricefor creating the standard, iftheexecution isaccessiblefor partofthisprice. So
that the only passible standard in the industrial instrumentation is the“‘de facto”
standard. These “‘standards” are not the best but had thei r way up through the market.
Theyusual ly are created by anorganizationwhichat least at the beginning is responsible
for the appl ication of the extensionsand modifications, which are inposed againby the
market.
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5. Conclusion

Inspite of the fact that the Tactorieswork for yearswith fieldbuses in real ity nobody
knows the full variety of advantages which gives the use of this communication
technology - Usual ly whatever advantages 1o be seen or measured they are assigned to
thetednical progressatall.

Some of the straight advantages of the fieldbus are:

* less money for the equipment instal lation

—multipoint connection

— mutual use of the Input/output interface

— lessdefendingbarriers

— added functions inthe fielddevices (for example PID)

* less money for maintenance

— selfdiagostic

— possibi lity/potential for forecastingmaintenance

— easier fol lowing of the tuning for 1S0 9000

—less routinetunings by digitdevices

*operations saving

—betterwork of the factory / stability by thedigitdevices

— less stay andwaste because of better recognition and removal of the problems

—more control data for better tuning and copying actions in case of erbarrassment

Apbout theapplication fields of the fieldouseswe cansay, that thebuses of the type
FIP, Profibus, and also SP 50 (the used standard) are used in the caseswhen thereare
complex fielddevices and the quantity of the exchanged information isbig, while the
buses of the type sensor/actuator areused at sinpler casesand less information float.
The Filedbus CAN and the network LON are like abridge between them. It is expected
that in the nextyears the lastwill penetrate in the areaof the buses of the type P50,
and inthis case the necessity of more camplex standard may be avoided. The loner price
and the same execution of the networks CAN and LON, combined with better market
control and active mairntenance of third sides and end users probablywi I assure this
development .. On the contrary the heavy procedures in the protocols and the execution
of the many prescriptions of the standardization commissions and committees make
obstacles for the buses of the type SP 50 to take a part of the bus market workingon the
lorer lewvels inthe production.

The market trends show that towards the network conmunication of the lowest
level agreat interest ispaid. Inspite the advartageswhichthe compatibi lityand the
open standards would have given, the connected with delays bureaucratic procedures
make vary slow influence upon the natural market development. Honeywell and Allen
Bradley already of fer open systems and the last creates a separate organization - CDVA
(Open DeviceNet Vendors) , inorder to guarantee openness and compatibility. The
prices of the building elements for Tieldbuses drop continuously as for CANand LON
theyareespecial lyattractinve.
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IloJjieBEIE MarmMcTpalJbl — COBPEMEHHAA TEXHOJIOTMA
YIPaBJIEHVA [TOOVMI3BOOCTEBA

IleTa KanemMoBa-Kariaposa

VHCTUTYT KOMIBIOTEPHEIX M MHYOPMAIIMOHHEIX cucTeM, 1113 Copus

(Pes3owMme)

HeoBxomMOCTb KOHEUHBIX ITPOMSBOOMUTETIEN [IEPENTHY CO CTAPBIX LIeHTPaJIM30BaHHEIX
CTpaTeIui K paclpelesyleHHOMY yIIpaBJIEHMIO OllpelesiseT Pa3BUTME TeXHOJIOTVM
[IOJIEBEIX MaTUCTPAJIEN .

APXUTEKTypa 9TUX CUCTEM IIPEACTaBJIAeT COBPEMEeHHEN BapMaHT paclpele—
JIEHHEIX CUCTEM, NPUYEM yCTPOMCTBa MOT'YT KOMMYHUKMPOBATE MHOT'OTOUEYUHBIM
cricotoM, a QyHKUMOHAJIbHEIE BOBMOXHOCTH IIEPEXOINAT K II0JIEBOMY YCTPOMCTRY .

[TosleBEIEe MarMCTPAJE NPUHMMAT QYHKLMM [IepeHoca OaHHBIX CO CaMoTo
HMCKOT'O YPOBHS yIPaBJIEHNUS [IPOM3BONCTBA — HMBO CEHCOPOB U BHIIOJIHUTEIIb HBIX
3BeHeB — 00 GabpruHOM MarmcTpalel (PyKOBOOHOE HMBO NPellNpUaTHI) .

TeHIeuMM Pas3BUTUA IOJIEBEIX MaTMCTpaljiel HallpabJIeHEl K yIIPOIeHMO
KOHOUI'YypaluuM U K MHTETPUPOBAHMIO U3MEPUTEJIbHEIX, BEeOOMBIX M 3analolnx
3BEHEB C KOMMYHMKAUMOHHEMY 3BeHaMM . CJIeICTBMEM BTUX TeHIOSHLIM ABJIseTC s
CTpeMJIeHMe K CO3OaHMIO MHTET'PaJIbHEIX CXeM, ODeIMHSIOIMX BCeX DTUX QyHKIIMI.

B HacTosmel cTaTbM NpelCTaBJIeHH 10OPOOHEE XapaKTEePUCTUKY CaMbIX
PaCHIpPOCTPaHEHHEIX [I0JIEBEIX MarucTpasneli. Takke paCCMOTPUBAITCS NPOOIIEMEL
VIX CTaHOApPTU3alp.
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