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One special feature in this context is real-time
15 data interchange as is required, for example, for
process monitoring or for automatic contfol of technical
‘systems. Profibus (Process Field Bus) is a
standardization method that is used by automation
companies and scientific organizations in the Federal
20 Republic of Germany.
Profibus is a fieldbus system and is thus used,
: ih the narrow sense, for standardized connection of
automation devices in the field area.
The areas in which Profibus is used include, for
25 example, autonomous use as a process data bus system for
automation projects or as a subordinate communication
level in process control systems. The communication or
bus subscribers may thus equally well be programmable
logic controllers or control systems, numeric
30 controllers or control systems, a local automation
device or sensors and/or actuators with bus interfaces.
Each bus subscriber 1is a terminal of the
communication system. As such, it has a communication
means which allows the subscriber to be connected to the

35 communication system,
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~means which allows the subscriber to be connected to the 35 communi cati on

_system GR 97 P 3086 -2 the bus. The communi cati on neans,
“whi ch may hav i%§ émgogéocessor or a soscalled ASIC, controls the

=transm ssi on %ﬁo sse essentially | Ndependent |y of the ot her
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are buffered in the storage, area provided for this purpose in the
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_Stored inits_o i ry. r ot , At dLsti | on .l a et ween
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ke i e | il et e el T, A BUBRSRRDL o
cal | ed passi verovided for this purpose in the communication means.
The terminal's control unit can then read the data
directly from the communication means as if said data
15 were already stored in its own main memory.

For Profibus, a distinction is drawn between a
physical topology and a logic topology. The physical
topology is defined essentially by a line interface in
accordance with RS-485. In consequence, the Profibus is

20 a serial  Dus. In contrast, the 1logic topology
corresponds on the one hand to specific bus subscribers
being linked in a ring, these subscribers being called
active subscribers in the following text, and on the
other hand to in each case one active subscriber being

25 1linked in the form of a star to the other bus
subscribers which are not included in this linking in
the form of a ring, and which are called passive
subscribers in the following text.

The authorization for bus access among the

30 active bus subscribers is allocated in accordance with
an identification method, the commonest method being the
token ring method, which is known per se. The token, a
specific bit pattern which acts as an identification, is
passed on from one active subscriber to the next active

35 subscriber corresponding to the 1logic linking in the
form of a ring. The active subscriber which has the
token o



subscribers in the follow ng text. The authorization for bus access anong
the 30 active bus subscribers is allocated in accordance with an
|dent|f|cat|on rret hod ér%e comonest net Eod bei ng the token ring nethod,
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star is called the master in the foll text d
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for passive comuni cation subscribers i,ch-do pot have their own
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retrieval is called polling in the following text. A
passive subscriber may not access the medium (transmit
data) until it is granted "permission" (polling) by the

15 respective active subscriber.

. A disadvantage of the communication method which
has been known until now from the prior art is that it
is impossible for passive communication subscribers
which do not have their own transmission authorization

20 to interchange data directly.

'In consequence, the object of the present inven-
tion is to specify a passive communication subscriber
which 1is provided with the capability to receive
directly a data item transmission via the bus from

25 another passive communication subscriber.

The object is achieved by a listening communica-
tion subscriber (S32-S34) for connection to a bus system
(B) for industrial control systems, in particular a bus
system (B) with programmable logic controllers,

30 - a data item which is to be transmitted via the bus
having at 1least one destihation identifier and one
source identifier,

- the listening communication subscriber having its own

identifier,



=20 to interchange data directly. In consequence, the object of the present
inven- tionis to specify a passive comuni cation subscriber which is

“provided with the capahility to receive directly a data itemtransnission
~via the bus f98n9559a33§ er passive coﬁhﬁgrbation subscriber. The object is

achieved by a |istening comunica- tion subscriber (S32-S34) for connection

to a bus system (B)..for indystrial. co I t ol [
System (B) w Ehoprodt SFmiBra G e Teomy oo, oy eAGrfifd! BHCR BB S,
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and one source 'hﬁg%hﬁhg{?c amhlScht Sb8NAYs€LMMAIR] cation subscriber having
its own identifier, 87 P 3086 i l.ter .table
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* having at | east thbfe eht¥§tin REAEHCEIe hATPRESERTHRAst d wo SEARBLEPE bei ng
prOVIde fgr thedkhgtigherg comuni cation subscriber, - the first

_paranet er representin a__destination 5 . . identifier,. £ ond
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paranmeters of an . .

- the listening communication subscriber in each case,
on the other hand, receiving a data item when the
destination identifier and the source identifier of
the data item match the corresponding parameters of an

15 entry in the filter table.
According < to an advantageous refinement, the

listening communication subscriber is provided with a

buffer storage area in which a received data item can be

buffered and from which the data item can be transferred

20 to an input storage area as soon as it is found that the

received data item is intended for the respective

listening communication subscriber. This allows the data

transmitted via the bus to be stored temporarily with

the capability to evaluate the destination and source

25 identifiers of the received data item within the buffer

storage area,' so that only one data item, which is

actually intended for the respective listening

communication subscriber, is transferred to its input

memory area so that, in consequence, the processing and

30 evaluation of the wanted data in the received data item

are not influenced by the configuration according to the
invention of the listening communication subscriber.

A further object of the present invention is to

specify a communication system in which a data item

35 which has been transmitted via the bus by a first

passive communication subscriber <can be -received

directly by another passive communication subscriber.



- 15 entry in the filter table. According to an advantageous refi nenent,

_ the listening communication subscriber is provided with a buffer storage

" area in which_a el % data item can he buffered and from which the data
item can be Fﬁaﬂéfé ég to an input 3torage area as soon as it is found

that the received data |ten1is I ntended for the- respective Iistening

conmuni cati on subscr r I A Iy ns dyv bus to
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area, so thag, 9phy-gRerdat 3ystems, W@hCBakéléﬁlﬂﬁ'EYbus'E&%EQﬁdhaV1ﬁb the

respective Ilstenlng comrini cation subscriber, is transferred to i'ts
i nput nenor yPAPEEAEBHaPhS! Fﬁgéﬁnseﬁeéﬁéell?ﬁérproé€§5|n§a§nd ggtive
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can be recel ve rectly by anot er passive communi cation subscri ber.
GR 97 P 3086 having at leasf _onpe dafjtdaratilonchiepbyfiart pad iRea
conmuni cae tlogoﬁf&bemughtghlég formed by a bus system for indus- trial

control syste articular a bus s em havi ra gl gic
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- a filter table having at least one entry in each case

having at least two parameters being provided for the
15 listening subscriber,
- the first parameter representing a destination
identifier,
- the second parameter representing a source identifier,
- the listening communication subscriber in each case
20 receiving a data item on the one hand when the
destination identifier of the data item matches with
its own identifier, and
- the listening communication subscriber in each case,
on the other hand, receiving a data item when the
25 destination identifier and the source identifier of
the data item match the corresponding parameters of an
entry in the filter table.
In a communication system having active communi-
cation subscribers and passive communication subscribers
30 and which is formed by a bus system for industrial
control systems, in particular a bus system having
programmable logic controllers, the listening communica-
tion subscriber according to the invention can be used
advantageously since a listening communication
35 subscriber designed according to the invention can
handle the communication processes within the
communication system more effectively.



subscribers is a listening communi cation subscriber, - a data itemwhich is
to be transmtted via the bus having at | east one destination identifier

and one 10 ur.ce | tifier, - the | fstening conmuni cation
subscri ber (%%2-9335%% ng its own  derG it er (K), - afilter table
having at | east one entry in each case having at | east two paraneters being

i ded for the 15 i ' ' : ' !
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dl e he C
the conmmuni cat &Y S&)¢P m%ﬂt}?% gppéé’ti%? ogously to' the commumication

system in which the communication subscriber is used.

A further object of the present invention is to

specify a communication method which allows at least
15 direct communication between passive communication
subscribers. '

The object is achieved by a communication method
for a listeniﬁg communication subscriber (S32-S34) for
connection to a bus system (B) for industrial control

20 systems, in particular a  bus system (B) with
programmable logic controllers, a data item (D) which is
to be transmitted via the bus (B) having at least one
destination identifier (T) and one source identifier
{S), the listening communication subscriber (S32-S34)

25 having its own identifier (K), and a filter table (F)
having at least one entry in each case having at least
two parameters (FTy, FSx) being provided for the
listening communication subscriber (S832-S34), the first
parameter (FTyx) representing a destination identifier

30 (T) and the second parameter (FSy) representing a source
identifier (S), and the method comprising at least the
following steps:

- the listening communication subscriber (S32-S34) in
each case receives a data item (D) on the one hand

35 when the destination identifier



GR 97 P 3086 -6- ‘I n an advant ageous refinenent of the

comuni ca- tion system the |istening conmunication subscriber is

di stinguished by the fact that it is provided with a buffer storage area in
which a recei v&R &3t ® i%08h can be 5 bufferéd-and fromwhich the data item
can be transferred to an input storage area as soon as it is found that the
received data itemis intended for, the respective |listening comunjcation

subscriber. The d@arfgERewsiadd neham pdBh RGPS nlEhi SWBordSALEHeX he
i ndi vi dual 10 cqmyyniagsd i on subscriber . configured according to the

i nvention al so appl nal ogously to the communi cation,syst in | ch._t he
communi cat i on §u%‘g’§¥i géFL?glﬁgeo?oWWcia}'Fe’rorbbjsél SEiPEHe g%%’éﬁwl nvéht i on
's to specify a cachuriass i vecebtrdowdawbiath dldtemws(X domashelotheirr éEnd
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(S32-S34) for corddentiidiero @b sthe cpat®)item (RYudetichl thentqres- '

systens,  in PYPHRHPAparatetlis _(F&¥§t1@§,1¢) dB)an i RRPHHEMED e 0gi C
controllers, a data_itém (D) which is to be transmtted via the bus (B)
havi ng at | east &R@lgedEnation identifier (T) and one source identifier

(S), the listening commidat advastisssuderef SléméRYE) o5 thHea \ddigmiriiscapwn
Lo e g Bty |5 LS SEJehRY! 198" Ry ARG T gt
for the |ister nmgcedwednidadial diresubisc hufdfiereSB 2nsB3Hront éhifalr sthepadadreet er
(FT{err]) fepf%‘“eﬁ 300 A-dfstdnald Qi | denth ﬁ@fs}?Qra&%) gad 5@9 SHAP
parameter (FS[eérr representing a source identrftrer S?, and t he nethod
conprising at li&agts tfpund that the received data item is intended for
the respective listening communication subscriber. The
15 advantages which have been gquoted in this context for
the individual communication subscriber configured
according to the invention also apply analogously to the
communication method. _

The solutions and their refinements according to

20 the invention can advantageously be used with a serial
bus, in particular the Profibus, as the bus system. A
serial bus allows interference-free data transmission
even over long distances and is thus particularly suit-
able for use in industrial environments. The Profibus

25 has been proven for use in automation projects and, in
consequence, is in widespread use.

Other advantages and details according to the
invention result from the following description of an
exemplary embodiment in conjunction with the subclaims

30 and with reference to the figures in which, in detail:
FIG 1 shows a bus subscriber and communication system

(bus) for Profibus,

FIG 2 shows the layout of a data item to be overtopped

via the bus,



“following steps: - the listening comunication subscriber (S32-S34) in each
_case receives a data item (D) on the one hand 35 when t he destination
- identifier GI? 7Pq306 -7- (T) of the data item (D)
* matches its &fh T09ntIT4er (K), and - th& Tisteni ng conmuni cati on
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subscribers M1, M2 are assumed to be central processors
in a programmable logic control system (PLC). The
passive subscribers S32-S34 are assumed to be sensors or
15 actuators and/or local automation devices with bus
interfaces, for example for outputting or receiving
status information relating to the technical process.
The technical process is essentially monitored and
controlled by the control program predetermined by the
20 active subscribers M1, M2. In particular, the respective
structure of the control program governs the nature and
direction of the data flow via the bus. '
. The prior art does not envisage direct
communication between the passive subscribers S32-S34;
25 instead of this,.communications are envisaged in which
the active subscriber M1, M2 retrieves data from the
respective passive subscriber S32-S34 or transmits data
to the respective passive subscriber S32-S34.
If, nevertheless, data which are available in
30 the region of a first passive subscriber, for example
S33, are intended to be transferred to a second passive
subscriber, for example S32, then this is done by
including at least one active _bus subscriber, for

example Ml.



-consequence, is in widespread use. O her advantages and details according
.to the invention result fromthe follomﬁng description of an exenplary
enbodi nent %% ;yy (%péglvmth the subclainms 30 and with reference to the
*figures in etail: FIG1 shows a bus subscriber and _
comuni cation system (bus) for Profibus, FIG2 shows the |layout of a data
itemto be overtoppe i hecb FIG 3
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met hod accor @ rﬂywqmﬁmmmﬂess@w@ MG eh asﬁ@v\s s%@cpu w&isht g san
exenpl ary Com&ll%%l'eonlﬁ the regleﬁo%saacﬁ?f@'\t n%ats%ﬁv@e bRy endpan.
~According to FIG 1 urallt active sub- scribers , and passive
" subscribers §:§"Elb§§3 4igc d éite"tPtBeatl SIS o8 %eabl?secﬁ”& ocol
is assuned t ouze sRiaidiierDR32Thamidssc rspeerif kbl IWP meGi3onkd M e
assured o be. gutangliondevi sesefar copbiohLing, andor o TNl aring A

technical process. “'The Ive 'su M2~ ar e “assuire
central proc@g&ﬂdgmermta qﬁoghammeatllggi @lygivsr ey dpa¢lPLEp. this
passive subs@iineld 1934oa34 are assunmed to be sensors or 15 actuators
and/ or | ocal automation devices with bus interfaces, for exanple for
outputting or recei vith§ AR iPHDr FRPFSFLIPST aFEREIC¥EEhR Cachniitam
process. 1Dhe nt, e ceadarr@ﬂ@c%sﬁalt& geeRid dd Wnramipgu®r edilae] G dHeed by
t he control %r?o r.am edet ysgge %0 e%f:otlthlsubécrl ber s I\/Il I\/IZ In

particul ar, tHETESpettT vt LOLPES He acdtive
subscrlbgr Ml sends to the passive bus subscriber S33 a

specific data item D which causes the latter to transmit
the data item D to be transmitted to the active bus
15 subscriber Ml.

Each data item D to be transmitted is -~ in
accordance with the bus protocol specifications -
supplemented at least by information about the receiver
(the destination identifier T) and the sender (the

20 source identifier S). 1In consequence) a data item D
comprises at least the destination identifier T, the
source identifier S and the actual wanted data N. FIG 2
shows an illustration by way of examplé of the structure
of the data item resulting from this. The addressee of a

25 data item D can be identified uniquely by the
destination identifier T. In the present case, the
addressee 1is thus the active subscriber M1, which
receives the data item D and can thus evaluate it.

The control program predetermined by the active

30 subscriber M1 defines - independently of the specific
communication process - the processing and handling of
the wanted data N in the received data item D. In the
context of the chosen example of a communication
process, the intention is to transfer the wanted data N

35 to the passive subscriber $32. A data item D which is
transmitted to the passive subscriber 832 is thus
generated in the region of the active subscriber Ml. In



structure of the control program governs the nature and direction of the
data flow via the bus. The prior art does not envi sage di rect
conmuni cation Egtﬁgeﬁ %ag passi ve subscri:tegrs S32-S34; 25 instead of this,
tomuni cati ons™ar g’ ehvi Sed in which thetactive subscriber M, M
retrieves data fromthe respective passive subscriber S32-S34 or transmts

data to the reﬁﬁ)ect lLve pa%ﬁi ve subscri b%{,ltS?bZ- S%% I nev el.ess, ;data
a 0

f
whi ch are avai Fabfe 13’30 the nr‘eesgsla v acf i 7%t P ssﬂ/%v%u%%{'i g:érrl,al%‘gr

exanpl e S33, ameriveendedthe pbaveaddd erred to a second passive subscriber,
for exanple S32, then &RLS gn%,sda8 Brdipdiudiing ale | BRST @ARQ 3L1 | ¥RoRHS
GR 97 P 3086 9- By way of

Ssubscriber, for exanple M.

- _ -J- by y
‘exanpl e, the fBEFoReng @ WS cEPhOFIAREEAMIMEc HAteh PFrRTBESFHOMNi &R a
data item Dswhiglstsocavaiimpite dred B Lad it Ofcést i bak RATPULE Ditsa SHb-
scriber S33 is_intended t@ be tranﬁm'tted %o a_se o?)d 5 bus su scriggr S32.
Unl ess speci fi 35F1 PEAXAEEShed t 520he CBSR 205, SRRB PIFt HEPSSEA Gt i1on of

an exenpl ary eMPpdiSBS3d, thkatnvent ton sAywafsrr dobhs thek datitve sand
constel lation JDe; acthye BssorhSerd Peds It aman &y daf aid qm 10 D, for

exanmpl e a data record or an [nput value, fromthe passive bus subscriber
S33. To do this, the abt PeEapidsesubsda he MernsdHdtad thelpasachecpas

subscri ber1833sfose@Cihi andatautgm dradi EhogausRs Adypdatitv B@st sapsmit

the data item D 10,02 fangH 559 584! NEn3CLLYCRYS B2 SYBRChLPEL M,
the bus B. At the receiver M1, M2, S32-S34 of the trans-
mitted data item D, the data item D is transferred to
the receiver's input area E.

15 As soon as the receiver M1, M2, S$32-834
registers the presence of the data item D in its input
area E, the received data item D can be evaluated. The
evaluation relates at least to the destination
identifier T contained in the data item D. If the

20 destination identifier - T matches the respective
identifier of the receiver, then the data item has
arrived at its destination address.

This explains the communication principle, which
is known from the prior art, between passive bus sub-

25 scribers 8S32-S34 which do not have any transmission
authorization. The messages between two passive bus
subscribers, for example S32 and S33, are always
diverted via an active bus subscriber M1.

For communication processes between passive bus

30 subscribers 8S32-S34, the present invention avoids the
disadvantageous diversion wvia an active bus subscriber

. M1, M2.
To this end, a passive bus subscriber S32-S34 is
- given the capability to "eavesdrop” on the transmissions
35 taking place via the bus B.



Each data item D to be transmitted is - in accordance with the bus protocol
specifications - suppl ement ed at least by information about the receiver
(the destinati %rkag?e T) and the sender_ (the 20 source identifier S).
I consequence, ata’l em D conprises at 1east the destination identifier
T, the source identifier S and the actual wanted data N. FIG 2 shows an
illustration b e t of :the.d # .41 ng
fromthis. The%ad elgéssel’gi(lgpgk @15 dgfggégégg%{%q' Cé{l;l ggegtolgge'%g@ f?%u 4

uni quely by tpﬁieisde'ﬁ iz | subsaehPeri 882TS3An t Heoprexsanpleashe tHave

adgressetehl S t@alsz t{letaftﬂéﬁjelwsgﬁé lbﬁés%ct%lecm;rtt%ceiﬂéﬁdbg%lﬁﬁtélﬂ]% ¥em D
and can thus evaluate i e contro am pr.edet er m ne ctive
30 subscri ber W%fﬁ%mq%ﬁéﬁdm g’q’cﬁ Brhe IG58095 TV @or#lﬁjmq&ﬁ%
process - tle phiceskitag iareh Handhitegdetl tbe want ed data Nin the recei ved
data itemD. In the conpext o1munt1e ql% e%e%’% 5'?&’ ovalﬁ%%sm%@ horbus

te at

process, the intention 15 to tf wan e pasyi ve
subscri ber S32.subsgatiden é’ﬁh,DMﬂhl (&32-§3t4r amshifiare - hep ndapqsdsigievainter—
subscri ber S32 das.d husg eﬂer@éﬁ&a&tbﬁeregaﬁeﬂéswﬁs agihvensubRe idgr M.
In GR 97 P 3086 10- this way he rressage sent by the

sl ave S33 finaldhe aFPPReRication §F89855321€5‘F’r¥é-b&%/s$‘6%¢ % afbRVEsi dtof

the data i knaw pekigted NsQeHerthst orcgﬂry zenbhedelaha itansm ssivibsat 5

| east one input, area and at le DVIde i,n_each
case for each ftmsclror‘oejrémtf%f S 2"@%% etshat-t Egyl?ﬁr %ottﬁ’e[ he
active and respective bus subscriber, is recelved.

According to the present invention, the communi-
. cation means KM 1is, in contrast, refined in such a

15 manner that it is able to receive every data item D
which 1is transmitted via the bus B. This allows
efficient communication between passive bus subscribers
S32-S34, and this will be described in the following
text with reference to FIG 3 and FIG 4.

20 A data item D  which 1is intended to be
transmitted from the slave S33 to the slave S32 is first
of all transmitted to an active subscriber M1, M2 - for
example the master M1l. The data item D is in this case
supplemented at least by the destination identifier T of

25 the recipient, in this case, that is to say, that of the
master M1, and the source identifier S of the sender, in
this case that is to say that of the passive subscriber
S33.

The passive bus subscribers S32-834 now

30 eavesdrop on the transmission and, in the process,
transfer the data item D to a buffer storage area P (FIG
3).

As soon as a passive bus subscriber S32-S34
registers the presence of a data item D in its buffer

35 storage area P, the data item can be evaluated. This

evaluation,



passi ve bus subscribers, as illustrated in FIG1l. A data itemD to be
transmtted is in each case 10 stored in the output area A of the
respective bus b-_s r'@ ML, M2, S32-S34, and can thus be transmtted
vVia the bus B. CZ{? h %gﬁver ML, M, $32%32 of the trans- mtted data
item D, the data itemD S transferred to the receiver's input area E. 15

As soon as t Cééélér?f M]:he ggm? n£O2¢ 1o rg@tg&c?& fa e P:Eirg%ﬁécgggﬁe()f

the data item s I npu e recei ve r _
eval uated. The Jemadﬂmmmm andel altres thgt cdsmstof t dhe t heommgpieahbenon

identifier T cogi@édethdn BBQ g@ﬁamﬁhtl%'i‘i‘ Dad foébs %Qveﬁesﬂﬂé’aééﬁélblllty

i dentifier T mat ches respective identi of the receiver
fhen the data|¥%§H¥Q%P%rFPV&@%ﬂlWY%P§&%H4nﬁfrﬁﬁe%d&Pe§§e1ﬂ?§te&%rb?%s.
the communi cat i DieptifteP| B, anhii €8 ithekBowrchr ddenita faerors af , tihet aeea
passi ve bus sub: 25n€cri bers S32-S34 which do not have any transm ssi on
aut hori zati on. ﬁ% §sages between two passive bus subscribers, for
exanpl e S32 and S33, arkcabw@img divethedinvventaiomcta vel buer stﬂisl:erilbecam

For communi catign Py %%%%leslr’?eta‘ﬁ%%'i‘xdéasééi‘ € +ipeS B0sS5LBELTe PRaSsPie Bds !

pr esent |nvent|on avoi ds t he di sadvant ageous diversion via an active, bus
subscri ber %)Qbs%ll?% ss%d53‘hr pER sk s%’ﬁ%%?%%rt@?,zd%ﬁl’i%th‘men

the capabi I1©y i@eneaFesHropan@nthie sbuzeniseheigide Sakie page vtemt he
P;JSI SB pOSSIGb?I 27?;(%'3%6 4) . Each entr_ylli'.n'b‘sthaisr e%:%%ej(:)f ttarlylse ehav%sa%r oggl ng.
least two parameters FT, FS, the two parameters
designating the address of a communication subscriber,
the first parameter FT, for example, designating the
15 recipient M1, M2, S32-5S34 of a data item D, and the
second parameter FS designating the sender M1, M2, S32-
S34 of a data item D.

The number n of entries in the filter table F is

essentially limited only by the storage area available
20 for the filter table F. The resulting filter table
entries are thus FT4,FS, - FT,, FS;,.

To evaluate the data item D present in the
buffer storage area P, the respective passive bus
subscriber S32-S34 compares the destination identifier T

25 and the source identifier S of the data item D with the
respective filter table entries FT;,FS; - FT,,FS,. If one
FT:,FSx of the filter table entries FT,,FS; -~ FTn,FS,
‘matches the destination identifier T and the source
identifier S of the evaluated data item D, then the

30 respective passive bus subscriber S32-S834, in the case
of the communication described by way of example for the
passive bus subscriber S32, has found that the data item
D is intended for it. |

Once the respective passive bus subscriber S32-

35 834 has found that the data item D is intended for it,
it transfers the data item D from the buffer storage
area P to its input area E (FIG 3).



" communi cati on heans

*passi ve bus subécri ber S32-S34 - for exanple the slave S32 - to receive the
. respective data itemD currently being transmtted via the bus B,
_irrespective this data itemqs intended for it. The

G(H \AP rIéf\qspérSOV| ded for eachrP bus subscriber M, M, S32-S34 and

for the respective inter- face | still nonitors the transm ssions via the
bus for the communi cagfjQn QﬁQC%Saﬁ:adeﬁ?érhb%d fé”b?@éeﬂleo i PHE Ld u°t
desi gned such that only one data it whose desti natlon Identifier T

mat ches the i@ i f§ erobf Ehe régséEf-ﬁo‘é bis2sub$be bevaluationei g

Accor di ng tO a%rsqwtoﬂ RN adted hﬁt@ormmml thealdada Means KMdaxt | n
contrast, ined in such a,15 nmanner t hat

. able to rece every dat a
i tem D whi ch ing §he NBAPREE A XPPUDt RETHIRE B, Tl"’ﬁ‘n QEQ?FO ef%qenﬁce‘ﬁ'?b
comuni cats orfcretwiesrh pelssi detbud tembd rwdersotS32nE8ddednd retjiestwitiHe be

described in g en\%ﬂl Oﬁ’kngtﬁgﬂ W gl?f el g Egggﬁ?t o3 BPangrom hé‘%loave

A data |tem |nten ransmitted
S33 to the slexpdus3® ithef jconteptsa| | transrn'tted to an active subscri ber

ML, :VE - Iotrj e?alrrpl etqtmee éfpc&tlags E#Tl,;ﬂs«; daE@n Itxtsf;mlﬁ it%e} rleglhdtesf @ le .
suppl enented at_|ea e, destination identifier 0 recipien

in this caseF t3Fft Rt al%‘%‘gylntﬁ]&? GPUFAe REsPEsifg, ogn&hﬁné:eé‘g'lﬂlé@
identifi a0 Siofstialdatdrderin iwhitdh sheasomintalidatitoh $3stiegt wifth ehepassi ve
DT S Hio, sty 3y - SLBRCH! 0888} Y255 Ene 1Y HD

eavesdrop on ransii ssion an r OCESS ta item D
to a buffer $tivmagdsansgdRr (Fl G 3) As soon as a passive bus subscrl ber

S32-S34 registers thegyyesepcerof a ¢abdel temidd n i t8pbUbiREs  the
interdependences between the respective bus subscribers.
15 1If, for example, the passive bus subscribers S33 and S34
are sensors or local automation devices for receiving
status information about a technical process TP to be
controlled or to be monitored, whose status information
is required by another 1local automation device, for
20 example the passive bus subscriber S32, for example for
controlling a specific technical apparatus in the
process TP, then the design (which was outlined briefly
above) of the technical installation ensures that the
data delivered by the bus subscriber S33 are evaluated
25 at least by the bus subsciiber S32. If the communication
system of the specific technical installation has at
least one active bus subscriber M1, then, in
consequence, the filter table F in the passive bus
subscriber 832 contains at least the entry FT=M1,

30 FSx=S33.

The filter table F can either be defined in a
fixed manner 1in advance for the respective bus sub-
scribers 832-834 in the course of commissioning the
communication system, or else it can be varied

35 retrospectively via a user interface, for example via a

coding switch or a keyboard.



35 storage area P, the data Item can be evaluated. This eval uati on, GR
97 P 3086 - in the case of the conmmuni cation nethod
according to the [ ventc:%]oa and in the case of the communication
Subscri ber S32-33 P%%s been givent hiet capability according to the

i nvention, relates to the destination 5 identifier T and to the source
identifier S of the datg itemD ordin ?. | nventi.on |Iter table
F can be defined in ad %ec?ﬁnu?h%ape%rbeg? 31élﬁla§l§i'9em88§ ?l?ﬁssd‘rblﬁer
S32-S34, in ordgre t bnegntilahe dame albst i bet iugedlOadventadéeuslly aficrt hche
source dent] figfe 3o doldaid SRDHG M £ LU I LBSCLder
table F has at least two paraneters two paraneters

desi gnati ng t hdlladdMBss 18f Hicoreans cEReofastiBscMlrerto t Ae PRISSIVepayulmet er
FT, for exampl esciasdgngibrgsuhe b regispi €8se MichdRpa§82vE3ds s dr tsd
item D, and the%szecond parameter FS designating the sender M, M, S32- S34
of a data item ‘The nunber n of entries in the filter table F is
essentially limted onliglnbtyhé hea st osfigda toa earavamd sdilen 2Bxrdmorthdieadtiver

table F. Th §H| f t b, ]% QH% F -
F‘?’[ erGr] FS[ gr r] éf%/éa r ?h%ﬁe dg%%e%?ars% ré{egrite%i %‘% % tﬁ er
storage area Jtemt e lﬁesﬁbﬁpleléen"p%@s@ife liﬁ?@"-subycrt]b%r @sztzesaitlon

conmpar es t hgy desdd a1y idepiddinr aiho?&h@%&ﬂfe smgrgafld@xntsf SIMS
the data item D With t he, respect

ilter table entrie er F err] -
FT[err], FS[ err]Thq 19 £58Br P WP%?Qr CPr&pipne toN SFamp [‘@rﬁtjﬁ chata
FT[err], FS[ err N - whi]cdr r bxeS[ énteénded to be transmitted to all the
passive subscribers S32-S34 in order to react to an

alarm situation. In the case of the data transmission
15 known from the prior art, the master M1 transmits one
and the same data item D with a respectively adapted
destination identifier T sequentially and successively
to all the passive subscribers S32-S534 involved. In the
case of the data transmission which is made possible by
20 the invention, the master Ml transmits the data item D
only to one passive subscriber S32, the other passive
subscribers 8S33-834 receiving the same data item D at
the same time as the actual addressee, the subscriber
532, provided that their filter tables F contain the
25 entry FTx=532, FSy=M1l.

This communication relationship is advantageous
since the active subscriber M1 has to initiate the
transmission of the data item D only once, so that the
initiation of the other transmission processes otherwise

30 required is avoided, so that the active subscriber M1 is
relieved of the load of communication processes, and the
computation time saved 1is thus available for other
purposes.

This communication relationship is furthermore

35 advantageous since both the actual addressee, the
passive subscriber sS32, and the other passive
subscribers S33-5834 ‘with corresponding entries FTy, FSy
in the filter table F receive the data



‘"at ches the destination identifier T and the source identifier S of the
evaluated data item D, then the 30 respective passive bus subscri ber
S32-S34, in tge §3s§%f t he conmmuni catiogsdgscri‘bed by way of exanple for
"t he passive b & c S32, has found~that the data item D is intended
for it. Once the respective passive bus subscriber S32- 35 S34 has found

that the datalt m | nd or It sf from
the buffer st oraé‘e ar ea:lt PQ:thee ggmrenpu Ih%r eaIﬁ[E ?E E@? rbeo%kg% ?6’36
13 Once the de&xampflem DO §ypc@§@ntlzen thiee PagpidveastisErdberise SBBeu Fi3ent

S32, the evaluﬁhl%@4an¢ﬂwaua¥%adnlcittf§ pess esh dlat s bhsﬁréh%hget%n@tenlD
start in the nmanner known pe The ot her bus subscri bers, ch

“the data itenPbakls #oEioMmt éﬁde‘aarlfjeﬁ’%cpuﬂ:hea‘boﬁpént%a%? thBer kb!ufft&e
storage ar@as Bs@rinOSml@tsce\mbuat g3kheg3eonivhith. wbhedenbti 8@ possible

_.FT[err],FS[er%hFi‘:l' err %eircrtlntgefllt [ o4 al hleFarg obatlatned in the
course of desi"gffof “¥Re i ﬁcﬁ"u SWhPEACT he

communi cat i onwsly.shemhe\MaIdtheae siubrs cgdbeer Mbertga8329-584thef date dteording to
the inven- {igaauehrissdy EBea11l EhbChassioh! Subslitifersreprogepls  the

|nterdependences bet ween~t respecti ve bus subscribers. 15 It, for
exanpl e, the passive His %W%%?Ybeitﬁ‘esﬁglwm GRB $ensPPECHILERC AN

aut omati onodeyirées fos reseiody St atbfmiAl 68 88bh ONs ki et € FBRI-GB4
process_TPtogL(re1 ontrolled or tq be é\t;)ltor wh(%se status information is
(it & oLt a

eauirod by aBLfBr | G8al SquRBRALTE, AUDREELBES, ottt Ton

system, does not have its own transmission authorization
but eavesdrops on all the communication processes can,
however, according to the prior art receive only those
15 data items D which are also intended for it, which can
be identified without doubt from a destination
identifier T allocated to the data items D, is given the
capability, according to the invention, also to receive
those data items D whose destination identifier T and
20 source identifier S match an entry FT, FS in the filter
table F provided in the communication subscriber S32-S34
which has been given the capability according to the
invention. In this way and in an advantageous manner, on
the one hand direct communication is possible between
25 passive communication subscribers $32-S34 and, on the
other hand, it is possible for an active and/or passive
transmitter M1, M2, S32-S34 to communicate at the same
time with a number of passive communication subscribers
S32-5S34 which have been given the capability according
30 to the invention.



20 exanpl e the passive bus subscriber S32, for exanpl eu“mu Hmllﬂm”ﬂm
specific technical apparatus in the process TP, then t was
outlined briefl &%ove) { the technical installation ehsured tfat 5the data
del i vered by t %iber S33 are eV dated 25 _at | east by the bus

subscriber S32. If the cormunl cation system of the [sufg dﬁgﬂl

installation h one active bus sybscri EEN hen,

in consequenceqysattﬁéltf aé’fnst able F in the passive qg@r 8321

contains at Ieast the entry FT[err]=ML, 30 FS[err] 833 The filter table F
can either Csi3f' ned ify & éd’fﬁgdé@rﬂrﬂﬁﬁdartl%ﬁv@%%éﬂﬁoewe@mt)' Vo US

sub- scri bers 2-S34 in the course of comm ssioning the conmunication
System  or doymegtloncako Be busmr FEELSB (@)r ofPecinfusiripd Fanderol
interface, for erEss Vi ana Cpﬂi:ﬂﬂcﬁﬂ\éi: chor aukeybggstdem (B 97 w1086
-14- The conmuni cation r. i onsh ossible by the invention can al so
be used advant zf’gté’(ﬁfse‘l“?‘alb &1§i tcﬁélf‘:fc(?ﬁ %\ngﬁfnﬁ *transm ssion from an
active subscri bera Matavlitaem (i wiciage isheardsd drravismittdesd passithe skuis 5
scri ber S32- S34, i thi.s t4f a%tq%%f r I e

data transmi ssion ‘%,‘r ér%‘ﬁh@agagtt [ \r}egasg:ﬁ;@cerl er tlgﬁt hlg%g'ésﬁlveghs T@SCI’I

S32, the data ita8 Bawcsugsleatddied d6)least by the destination 10

i dentifier 1b (T=%32) angdstBRi QU Cornifiiddti®ln S s9odbribdhe degp-id®am D

woul d contain, fqr examle, wanted data N |ch are intended to be
transnmitted to af@EHe its own identifier

- a filter table (F) having at least one entry in each

case having at least two parameters (FTy, FSx) being
provided for the 1listening communication subscriber

15 (s32-s34), _

- the first parameter (FTy) representing a destination
identifier (T),

- the second parameter (FSx) representing a source
identifier (8S),

20 - the 1listening communication subscriber (832-S34) in
each case receiving a data item (D) on the one hand
when the destination identifier (T) of the data item
(D) matches with its own identifier (K), and

- the 1listening communication subscriber (S32-S34} in

25 each case, on the other hand, receiving a data item
(D) when the destination identifier (T) and the source
identifier (S) of the data item (D) match the corres-
ponding parameters (FTg, FSx) of an entry in the filter

"~ table (F). _ _

30 2. Listening communication subscriber according to
Claim 1, characterized in that a buffer storage area (P)
is provided in which a received data item (D) can be
buffered and from which the data item (D) can be trans-
ferred to an input storage area (E) as soon as it is

35 found that the received '
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passi ve subscribers S32-S34 in order to react to In t he

case of the data transm ssion 15 known fromthe: ster
transmts one and_% §$5n§= data itemD w t aremml
destination i d&Rt?fiBr equentially a'ndl uccesskve 0 Ma e paSSI ve

subscri bers S32- 834 I nvolved. In the case of the data transm ssion which is
made possi bl e he inwention ter transmts the,data.itemD
only to one pa‘g ‘f?/e u‘rT)lsc;bl bet® Sﬁ%te?ﬁ%ga? &r tl}{gessﬁ/sepe tb’s‘@erlgé? C539334
recei ving t he semeunibcatiornsurstr il s%ﬁ“ae?-tﬂiiﬁ .as the actual addressee,
the subscri bers S32, pr@é!ﬁu}'@x%w@ioﬁ he{te&h! E8FmbabLES A Fkﬁfé“t%t)s%éxﬁ‘e(@?

entry FT[err]=S32, FS[err . Thi's comuni-cation rélationsh
"advant ageous sFoke i sd'c'%av]e §6?B§6P|1be?yme‘ﬂ%s tig | pentdcalage a bus

transm ssi of OfydtemdaBy ifcam proFtammElsE: $6gibaicohlteoilnid saiénm oind he
other transm S%I on processes otherwi.se 30 re red | S avoqu) y?g té\g t he
ceSses,

active subscri AT e TSR EREPBadS
and the conputpdssive | oemreavieck tiison s sordideats o S3@-SG4Ner purposes. This

commruni cati on relat [ s Jgur. g%@,% S| he
act ual addresseegn‘:JI }‘HQQEESgP\l«?e fué{)éeclrlf:) Sve g ﬁ&ﬁ&c}??%@ré
passi ve subscri bb$32 S3kejdingh Q:OF-P-éFxBBFaEBngJ@mqﬂl@?tIIPPer-‘Fl]le‘FlS[-]@?r] in
the filterigabl e(§322§§4ye the data GR 97 P 3086 15

to synchroni ze

itemD at the sane. tjne, ossible, for exa
t he passive su'bs%r‘%%?sl’é%@, “253"%11‘8'?8}3% t?@%dﬁ??ﬁ‘%fﬁl@’??dl‘él%o FbPBSto

ensure that any (B) having at least one destination identifier (T) and

one source identifier (S),
- the 1listening communication subscriber (S32-534)
15 having its own identifier (K),

- a filter table (F) having at least one entry in each
case having at least two parameters (FTx, FSx) being
provided for the listening subscriber (S32-834),

- the first parameter (FTyx) representing a destination

20 identifier (T),

- the second parameter (FSx) representing a source
identifier (S), '

- the 1listening communication subscriber (S32-834) in
each case receiving a'data item (D) on the one hand

25 when the destination identifier (T) of the data item
(D) matches with its own identifier (K), and

- the listening communication subscriber (S32-S34) in
each case, on the other hand, receiving a data item
(D) when the destination identifier (T) and the source

30 identifier (S) of the data item (D) match the corres-
ponding parameters (FTy, FSx) of an entry in the filter
table (F).
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dlarmaction is carried out at the sane tinme by the 5 passive subscribers
$S32-S34, which vvoul d not be possible with the comﬂmmmmwwm frromthe
prlor art, in Whl tive subscri ber g/[Ltra temD
Sequent i al | y tSRa §°§§SS| ve subscribet8 332-S34.¢|nt sthmdry’ the

I nvention can be descrlbed in 10 brief as follows: a comunication

subscri ber S32-S34 whi E a assive s%blsncr tg:%ror fl a cqtb néfatlon
system does néf have |9§““8W‘i Pransm §4P6m autor zatngon Sut eavesdrgps on
all the comuncharachepipedsddgs that hbeevdsteadadr diéorgmumnicdieien i snbart

recelve only tBAsends 85a-5beiD whichagacupkhcal Bhepdedotorabt, abhoh

can be i dent | rom destination identifier T
al located to tKB) ddita Whith B Tesediveen date chpebi (P y cadc o dPREEESEhe

i nvention, sl SQnBOf&%ﬁﬁlwlﬂdmotﬂrﬁé d@é’@al iegh QDihese destipahsparidentbfier
T and 20 source identifier mat ch g?t%zFT FS in, he filter tgglg F
B di F8ATt he

provided in th8%cdmmnh c%ﬁ‘ﬁﬁ?%u?)’é%?l OO WR7 c it hdss beRh?
capability accohdi ngelceitvieel | rdesrt | obtethn {DBis vay ami:errdeah aflvant apeous

manner, on the ng_.d gﬂnrﬁ@ﬁ pgﬁos% paSS| ve
conmmuni cati on s%%ﬁg??gg?s%%ﬁég%ﬁ oni(t?‘%;e ot her 3’ 'S p%?m bl e
for an active and/or p§9@mu@lf:a§h§m meshop faw, asé:zsssulltl@ EORMURLEatre at

the sane tige wibh gulage‘g%eef (sagssge) CQHﬂUBbﬁﬁét@ﬂoﬁu’Qécél BakS s§3R=m34
whi ch have been |ven he, capgbi.l it r@é_ordln 30 to the |nv :[‘ItIOI’l bus R

97 P 3086 P nf@s /1Er5 t 1} PHELLIcU

system (B) with programmable logic controllers, a data
item (D) which is to be transmitted wvia the bus (B)
having at least one destination identifier (T) and one
15 source identifier (s), the 1listening communication
subscriber (S32-S34) having its own identifier (K), and
a filter table (F) having at least one entry in each
case having at least two parameters (FTx, FSyx) being
provided for the 1listening communication .subscriber
20 (S32-834), the first parameter (FTx) representing a
destination identifier (T) and the second parameter
(FSx) representing a source identifier (S), and the
method comprising at least the following steps:
- the 1listening communication subscriber (S32-S34) in
25 each case receives a data item (D) on the one hand
when the destination identifier (T) of the data item
(D) matches its own identifier (K), and
- the listening communication subscriber (832-S34) in
each case receives a data item (D) on the other hand
30 when the destination identifier (T) and the source
identifier (8) of the data item (D) match the corres-
ponding parameters (FTx, FSx) of an entry in the filter
table (F).
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i " Listening communication subscriber (S32-S34) for connection to a
bus system (B) for industrial control 5 systens, II, mml,lm,mu a bus
systen1 (B) with programmable |ogic control syst ni ng
Lommuni cati on GBuBdcPi B8PS (S32-534) haviAgTits own i Herlti i ef (K), - a
filter table (F) having at |east -one entry |n each 10 case having at

| east two paranpeters FT[err FS[err rOV|ded for t ] i stening
subscri ber (S33:S34), -om'HElLaF%? t L#QP ordﬂﬁﬂ[eﬁﬁ) éf%ﬁﬁregenting
a destination cHenacteeizéd) , in tdifatseeonhluﬁﬁearrmmra(cj%[ ermeld) r(@presenti ng
a source 15 L& t [ [ er
(S32-S34) in e cﬁsggéé ?écéﬁéFﬁgaa 4%5?%?1 ?ﬁ} Q%eﬁyggﬁgﬁgfted
Via the bus (Bpndnduess vhighatheodatdesitiamt (B ;Lgeﬁ:t:qamsérer(rp)d arel 8he
sour ce | dens! {1 4pul0storas) area AL s 086ohaRd when hﬁmﬂﬂ:ﬁttmﬂ €Re
identifier (T) the . d ta ite %é tches | dentifier é on

t he other-handreﬁﬁéﬁe?h akgst el R dﬁ%t??Fﬁ?df f&ﬁd‘?ﬁe LggpPeEtive
identifier (S)loétéhendatammbeicabion subsibeé&ﬂ(SBZ#ﬁsqxurespondlng
paraneters (FTperr], Fgler Iter b

Li st eni ng conn%nlcatloﬁ su5é%?$ égﬂ S O%Rg b 6&%\ %é?erlng in
that a buffer SoorayedesenlidP) qosltmOdw éﬁdtﬁmSMH;m aaarre?cmul@d: dat abiusem
(D) can be;g0 shutémr Q@)a%frﬁﬂbﬁ?&ﬁﬁaﬁi‘@ d8hac! tc%ﬂt(r@l c tpéns%,[] 28fa

ferred to an input storage area as soon as it is found 1hat
recei ved having active communlcatlon subscribers (M1, M2) and

passive communication subscribers (S32-S34), at least
one of the passive communication subscribers (S32-S34)
being a listening communication subscriber (S32-S34), a
15 data item (D) which is to be transmitted via the bus (B)
having at least one destination identifier (T) and one
source identifier (8), the listening communication
subscriber (S32-S34) having its own identifier (K), and
a filter table (F) having at 1least one entry in each
20 case having at least two parameters (FTx, FSyg) being
provided for the 1listening communication subscriber
(532-S34), the first parameter (FTx) representing a
destination identifier (T), and the second parameter
(FSg) representing a source identifier (S), and the
25 method which is carried out by the ‘listening
communication subscriber (S32-S34) comprising at least
the following steps: _
-~ the listening communication subscriber (S32-S34)  in
each case receives a data item (D) on the one hand
30 when the destination identifier (T) of the data item
(D) matches its own identifier (K), and
- the listening communication subscriber (832-S34) in
each case receives a data item (D) on the other hand
when the destination identifier (T) and the source
35 identifier (S) of the data
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.. Communi cation system forned by a bus syibem (B) for i*ndd@sttial cont*rol
. systens, in pgrbce 3086 bus 5 system programmable logic control
systens, and having active comuni cation subscribers (M, M) an%t)passi ve
comruni cati on subscri bers c anéesrgedFra tH at
| east one of tIi&epas@))vén%"d?ﬁm?ﬁ‘%a??%ﬁeggégscr blgflg (S32-S34) is a
li stening 10 Cocgﬂgwl&?éﬂfﬁrﬁlﬁlﬁcmmmera@bﬁﬁl A§’to daim1 or daim2. 4.
Communi cation System according to- Claim 3, characterized in that the
| i steni ng conmuni-cati on sub- scriber (S32-S34) is provided with a buffer
storage area 15 (P) in which a received data item (D) can be buffered and
fromwhich the data item (D) can be transferred to an input storage area
(E) as soon as it is found that the received data item (D) is intended for
_the respective |istening comuni cation subscriber (S32-S34).
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