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oD

-OD-ODES LocalAddress-OD-ODES
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oD

ST-OD- ST-OD-Length
1
-ST-OD  LocalAddress-ST-OD
ST-0D
-S-OD  Firstindex-S-OD
S-OD- S-OD-Length
+
-S-OD L ocalAddress-S-OD
S-0D
-DV-OD  FirstIndex-DV-OD
O<=>
DV-OD- DV-OD-Length
+
-DV-OD LocalAddress-DV-OD
DV-0D
-DP-OD  FirstIndex-DP-OD
O<=>
DP-OD- DP-OD-Length
+
-DP-OD L ocalAddress-DP-OD

DP-0D

FFFFFFFF
FFFFFFFF
-1
FFFFFFFF
-1
FFFFFFFF
-1

FFFFFFFF
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4342 oD
Index ROM/RAM Name Access Version | Loca
Flag Length Protection oD Address
Supported OD-ODES
II'| sT-OD Local First S-OD Local 1"
Length Address Index Length Address
ST-0OD S-OD S-OD
1 1
Il First DV-OD | Loca First DP-OD Local
Index Length Address Index Length Address
;; LDV-OD DV-OD DP-OD DP-OD
34. OD
4343
oD ST-OD
ST-OD Null Object
8. oD
ROM/RAM-Flag True
NameL ength 0
AccessProtectionSpported False
VersionOD 0
ST-OD-Length 14
Firstindex-S-OD 15
S-OD-Length 0
Firstindex-DV-OD 0
DV-OD-Length 0
Firstindex-DP-OD 0
DP-OD-L ength 0
435 OD
4351
oD
VFD (implicit by VFD)
oD (OD object description)
(list of object description)
VFD
FMS

oD

Il

Il



Null

436 OD
oD
oD
- GetOD
- InitiatePutOD
- PutOD

- TerminatePutOD

GetOD
GetOD  PutOD

InnitiatePutOD oD
436.1 GetOD
GetOD
oD GetOD
9. GetOD

35.

oD

PutOD

TerminatePutOD

GetOD

PDU

oD

GetOD
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reg .res
.ind .con
Argument M
AllAttributes M
AccessSpecification M
Index S
VariableName S
VariableListName S
DomainName S
PI-Name S
EventName S
StartIndex S
+ Result + S
List of Object Description M
MoreFollows M
- Result - S
ErrorType M
Argument
AllAttributes
true
- Description LocalAddress-OD-ODES
- Password Local Address-ST-OD
- AccessGroups Loca Address-S-OD
- AccessRights LocalAddress-DV-OD
- LocaAddress Local Address-DP-OD
- Name Extension

[ ndex

AccessSpecification

VariableName

VariableListName




PI- PlI-Name

DomainName

EventName

Sartlndex

+ Reault +

List of object description

PDU
oD
MoreFollows
Start Index

Object Description

- Result -

ErrorType

4.3.6.2 PutOD

PutOD oD

oD InitiatePutOD

TerminatePutOD

‘ " fase

‘ " false

Plausibility
PUtOD

OD-LOADING-NON-INTERACTING OD-LOADING-INTERACTING

TerminatePutOD

Null

Further
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OD-LOADING-NON-INTERACTING
Consequence =0

oD I nitiatePutOD
Consequence =0 PutOD
TerminatePutOD InitiatePutOD
OD-LOADING-INTERACTING
I nitiatePutOD Consequence=1
2 6
PutOD oD
TerminatePutOD
oD
oD oD InitiatePutOD
Consequence =2 oD oD
436.2.1 InitiatePutOD
InitiatePutOD
10. InitiatePutOD
.req res
.ind .con
M
M
+ S
) S
M
Consequence
oD Consequence=0
oD Consequence=1 oD
Consequence = 2
O0<=>
1<=>
2<=>
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4.36.2.2

PutOD

PutOD
oD
Put OD
.req .res
.ind .con
M
M
(+) S
) S
M
oD
PutOD
= Null
245 Null
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4.3.6.2.3 Terminate PutOD

TerminatePutOD oD

12. TerminatePutOD

oD

req .res
.ind .con
M
+ S
- S
M
C
+
+
4.3.7
4.3.7.1
OD-LOADING-NON-INTERACTING
InitiatePutOD DV-OD  DP-0D
OD-LOADING-INTERACTING
InitiatePutOD

PutOD
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6
Initiate
About
Reject
Status
Identify
PhysRead

OD-READY

PhysWrite
GetOD
InitiatePutOD
PutOD
TerminatePutOD
56 7 8 6 7 8 10
OD-LOADING- OD-LOADING-
NON- INTERACTING INTERACTING
A A
3 4
2 9 l D
OD-READY
Power Up —
37.
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4.3.7.2

1 InitiatePutOD.ind
\Consequence > 0
=> .res +

2 InitiatePutOD.ind
\Consequence = 0

=> .res +
3 PutOd.ind
=> .res -
4  TerminatePutOD.ind
=> .res -

5 InitiatePutOD.ind
\Consequence > 0
=> .res -

6 InitiatePutOD.ind
\Consequence = 0
=> .res -

7 PutOd.ind
=> .res +

8 TerminatePutOD.ind
\OD
=> .res -

9 TerminatePutOD.ind
\OD
=> .res +

10. Initiate PutOD.ind
\Consequence>0
= >_res(+)
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4.3.8 PutOD

InitiatePutOD

PutOD

PutOD

4 res (+)

1  res (+)

v

4 res (+)

TerminatePutOD ‘ )
< .res (+)
38. PutOD
4.4
4.4.1
oD FMS
4.4.2 FMS FMS CRL
FMS FMS CRL FMS
FMS CRL CREF
FMS
FMS CRL FMS CRL FMS CRL CREF 0
FMS CRL
0 FMS CRL VFD
39. FNMS CRL
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FMSCRL

/l

FMS CRL
CREF PDU PDU
1l /[
FMS CREL
/ /
FMSCRL
[
VFD CREF
/ /
40.FMS CRL
FMS CRL FMS CRL Header
FMS CRL Number of FMS CRL entries
FMS CRL FMS CRL
Symbol Length
FMS CRL 0...32
O<=>
VFD VFD Pointer Supported
FMS CRL VFD
FMS CRL Static part of the FMS CRL entry

CREF
CREF

PDU Max PDU Sending High Prio

FMS PDU
PDU Max PDU Sending Low Prio
FMS PDU
PDU Max PDU Receiving High Prio
FMS PDU

PDU Max PDU Receiving Low Prio

62



FMS PDU

FMS FMS Features Supported
FMS
bit
FMS / oD
13. FMS

[n] [r]
GetOD  Long form .req , .con 0 .ind , .res 24
UnsolicitedStatus .req 1 .ind 25
InitiatePutOD .req , .con 2 ,ind , .res 26
PutoD .req , .con 2 .ind , .res 26
TerminatePutOD .req , .con 2 .ind , .res 26
InitiateDownloadSequence .req , .con 3 .ind , .res 27
DownloadSegment .ind , .res 3 .req , .con 27
TerminateDownloadSequence .ind , .res 3 .req , .con 27
InitiateUploadSequence .req , .con 4 .ind , .res 28
UploadSegment .req , .con 4 .ind , .res 28
TerminateUploadSequence .req , .con 4 .ind , .res 28
RequestDomainDownload .req , .con 5 .ind , .res 29
RequestDomainUpload .req , .con 6 .ind , .res 30
CreateProgramlnvocation .req , .con 7 ,ind , .res 31
DeleteProgramlnvocation .req , .con 7 .ind , .res 31
Start .req , .con 8 .ind , .res 32
Stop .req , .con 8 .ind , .res 32
Resume .req , .con 8 .ind , .res 32
Reset .req , .con 8 .ind , .res 32
Kill .req , .con 9 .ind , .res 33
Read .req , -con 10 .ind , .res 34
Write .req , .con 11 .ind , .res 35
ReadWithType .req , .con 12 .ind , .res 36
WriteWithType .req , .con 13 .ind , .res 37
Physread .req , .con 14 .ind , .res 38
PhysWrite .req , .con 15 .ind , .res 39
InformationReport .req 16 .ind 40
InformationReportWithType .req 17 .ind 41
DefineVariablelList .req , .con 18 .ind , .res 42
DeleteVariablelList .req , .con 18 .ind , .res 42
EventNotification .req 19 .ind 43
EventNotificationWithType .req 20 .ind 44
AcknowledgeEventNotification .req , .con 21 .ind , .res 45
AlterEventConditionMonitoring .req , .con 22 .ind , .res 46
[n] [m]
.req 23 .ind 47

tn] 0 23
[m] : 24 47

Max Outstanding Services Client
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Dynamic part of the FMS CRL entry

CREL CREL Type

- True

- False

Symbol
VFD VFD Pointer
VFD

FMS CRL
CREL CREL State

Max Outstanding services server

connection-oriented
connectionless

FMS CRL

Qutstanding Services Counter Client O0SCC

Qutstanding services Counter Server 0SCS

CONNECTION-NOT-ESTABLISHED
CONNECTION-ESTABLISHING  CALLING
CONNECTION-ESTABLISHING  CALLED
CONNECT ION-ESTABLISHED

CONNECT IONLESS-SERVER

4.4.3

Invoke ID

Outstanding Services Server

CONNECTIONLESS-CLIENT

- Abort

FMS CRL

A 4

4.43.1

41.

Max



Invoke ID CREF

Invoke ID
CREF
confirmed service indication
pending service
4.4.3.2

NON-EXISTENT

PENDING

A 4

l: NON-EXISTENT PENDING

A

42.

service.ind < max
service.ind = max
service.res

Abort.ind

A N e

4.4.4
- Initiate

- Abort
- Reject
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4441

PDU 0D
14.
.req ind .res .con
M M=
oD * M M=
* M M=
* M M=
* M M=
M M=
PDU *
PDU *
PDU *
PDU *
FMS *
+ S S=
0oD ** M M=
K%k M M=
*%k M M=
*%x M M=
*% M M=
- S S=
M M
PDU  ** M
PDU  ** M
PDU  ** M
PDU  ** M
FMS wx M
* Calling
wx Called
Arqument
oD Version OD
Profile Number Calling
Access Protection Supported Calling
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oD

Password

Access Groups

Calling

Calling

PDU Max PDU Sending High Prio Calling
FMS PDU
FMS
PDU Max PDU Sending Low Prio Calling
FMS PDU
FMS
PDU Max PDU Receiving High Prio Calling
FMS PDU
FMS
PDU Max PDU Receiving Low Prio Calling
FMS PDU
FMS
FMS FMS Features Supported Calling
FMS FMS CRL FMS
+ Result +
oD Version OD Called
Profile Number Called
( ) Access Protection Supported Called

oD

Password Called
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FMS

- Result

Access Group Called

Error Code

-Max PDU Size Insufficient

PDU

Feature Not Supported

User Initiate Denied

FMS
Version 0D

incompatible
oD oD

Password Error

Profile Number Incompatible

Other

FMS

FMS

FMS

FMS

FMS

PDU Max PDU Sending High Prio Called
FMS PDU
Initiate.con

PDU Max PDU Sending Low Prio Called
FMS PDU
Initiate.con

PDU Max PDU Receiving High Prio Called
FMS PDU
Initiate.con

PDU Max PDU Receiving Low Prio Called
FMS PDU
Initiate.con

FMS Feature Supported Called
FMS FMS CRL
Initiate.con
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4.4.4.2

15.
-Req ind
M M
M
M =
M M=
U C
Argument
Locally Generated
Abort lIdentifier FMS Reason Code FMS CRLError
‘ ' false
Abort ldentifier
0 < = > USER
1<=>FMS
2 < =>LLI
3 < = > LAYER2 2
Reason Code
Abort Identifier USER
- ABT_RC1 < = > Disconnect
FMS
- ABT_RC2 < = > Version 0D incompatible
oD oD
- ABT_RC3 < = > Password Error
- ABT_RC4 < = > Profile Number Incompatible
- ABT_RC5 < = > Limited Services Permitted
VFD LIMITED-SERVICES-PERMITTED

ABT RC6 < = > OD-Loading-interacting
PutOD
Abort Identifier FMS
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- ABT_RC1 < = > FMS CRL Error
FMS CRL

- ABT RC2 < = > User Error

FMS

ABT RC3 < = > FMS PDU Error

LLI FMS PDU

- ABT_RC4 < = > Cnnection State Conflict LLI
LLI
- ABT RC5 < = > LLI Error
LLI
- ABT_RC6 > PDU Size
PDU PDU

- ABT_RC7 > Feature Not Supported

LLI  SERVICE_REQ PDU,

FMS CRL ~ FMS

- ABT_RC8 < = > Invoke ID Error Response

FMS service.res Invoke 1D

LLI  CONFIRMED-SERVICE_RES PDU, Invoke ID

- ABT_RC9 < = >Max Services Overflow

LLI  CONFIRMED-SERVICE_REQ PDU,

Outstanding Services Counter Server >= Qutstanding

N
1

N
1

services Server
- ABT_RC10 < = > Connection State Conflict FMS
LLI  INITIATE_REQ PDU  INITIATE_RES_PDU
- ABT_RC11 < = > Service Error

- ABT_RC12 < = > Invoke ID Error Request
LLI  CONFIRMED-SERVICE_REQ PDU, Invoke ID
- ABT_RC13 < = > FMS disabled
FMS
Abort Identifier LLI  LAYER2 LLI Reason Code

Abort Detail
16

4.4.4.3
FMS PDU FMS
FMS-Service Request  FMS-Service_Response

16.
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.ind

M
ID C
PDU M
M
Argument
Detected Here
‘ ' ‘ true’ Reject PDU Type
Confirmed-Response-PDU Reject Code PDU Size
‘ ! ‘ false’
ID Original Invoke ID
PDU FMS ID
PDU Reject PDU Type
PDU FMS PDU
1 < = > Confirmed-Request-PDU 3 < = > Unconfirmed-PDU
2 < = > Confirmed-Response-PDU 4 < = > Unknown type of PDU

Reject Code

1 < = > Invoke-ID-Exists

FMS service.req ID
2 < = > Max-Services-Overflow

FMS service.req

3 < = > Feature-Not-Supported-connection-Oriented
FMS Service.req
FMS CRL  FMS Feature Supported
4 < = > Feature-Not-Supported-Connectionless

FMS service.req
FMS CRL  FMS Feature Supported

FMS service.req

5 < = > PDU-Size
PDU PDU
6 < = > User-Error-Connectionless
FMS

0 < = > Other

4.4.5



4.45.1 FMS

INITIATE_REQ_PDU FMS FMS
FMS CRL FMS
FMS
43 43 “ Max PDU
Sending High Prio” “ FMS Feature Supported”
PDU FMS
.req [n] | -ind [m]
01 01
Max PDU Sending High Prio >
Max PDU Sending Low Prio >
Max PDU Receiving High Prio | <
Max PDU Receiving Low Prio <
.req [n] O X X
FMS .req [n] 1 - X
.ind [m] O X -
.ind [m] 1 X X
.req 0 :
.req 1 :
.ind 0 :
.ind 1 :
< .
>
X
[n] 0 23
[m] 24 47
43. FMS FMS
4.4.5.2 FMS
FMS
- FMS
Initiate.response , Result - “ Password Error”
- FMS Abort
“ Password Error”
- 0D
FMS oD “ Version OD"
oD “ Version OD”
- FMS Initiate.response
Result - “ Version OD incompatible ”
- FMS Abort
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“ Version 0D incompatible”

FMS “ Profile Number” VFD “ Profile Number”
- FMS
Initiate.response Result - “ Profile Number
incompatible”
- FMS Abort

“ Profile Number incompatible”

4.4.6
4.46.1
CONNECTION — NOT — ESTABLISHED

Initiate.req ASS.ind Abort.req  ABT.ind
Abort service

CONNECTION — ESTABLISHING CALLING

FMS ASS.con + ASS.con - Abort.req
ABT.ind Abort service
CON-ESTABLISHING-CALLING

CONNECTION — ESTABLISHING CALLED

FMS Initiate.res + Initiate.res -
Abort.req  ABT.ind Abort service
CON-ESTABLISHING-CALLED

CONNECTION — ESTABLISHED

Initiate.req Initiate.res + Initiate.res
DTU.ind Abort service

Reset CREF
- FMS CRL “ " “

” 0
- CONNECTION — NOT — ESTABLISHED
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2-8,10-12

22-27 - N
IR L Lt > CONNECTION- [#------- L A5-29——————--,
! F'Q —————— NOT ESTABLISHED |[---~ L. 1 !
i ! A ! i
i v E 39,40,42-45 v i
CON' ! [} ) - y
) . 47,48,50-56 CON-
ESTéE'ELS;[')NG | 58506263 ESTABLISHING-
| 65,66,67 CALLING
! 21 : 13 !
-------------- »| CONNECTION- [¢-----------
ESTABLISHED
! A
28-38,41.46,49
57,60,61,64,68
44.
4.4.6.2
/
\
=>
CONNECT ION-NOT-ESTABL ISHED 1 CON-ESTABLISHING-CALLING
FMS Initiate.req
\FMS CRL
=>  INITIATE_REQ PDU, ASS.req LLI
CONNECT I0ON-NOT-ESTABL ISHED 2 CONNECTION-NOT-ESTABLISHED
FMS Initiate.req
\FMS CRL
=> FMS Abort.ind < =ABT_RC1>
CONNECT ION-NOT-ESTABL ISHED 3 CONNECT ION-NOT-ESTABLISHED
FMS Abort.req
=>
CONNECT ION-NOT-ESTABL ISHED 4 CONNECT ION-NOT-ESTABL I SHED
FMS
=> FMS Abort.ind < =ABT_RC2>
CONNECT I0ON-NOT-ESTABL ISHED 5 CONNECTION-NOT-ESTABLISHED

LLI ABT.ind
=>
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\

=>

CONNECT 10N-NOT-ESTABL I SHED 6 CONNECT ION-NOT-ESTABL I SHED
LLI
=> LLI ABT.req < =ABT_RC5>

CONNECT 10N-NOT-ESTABL I SHED 7 CONNECT ION-NOT-ESTABL I SHED
LLI LLI
=> LLI ABT.req < =ABT_RC4>

CONNECT 10N-NOT-ESTABL I SHED 8 CONNECT ION-NOT-ESTABLISHED

=> LLI ABT.req <

FMS PDU ASS.ind

=ABT_RC3>

CONNECT ION-NOT-ESTABL ISHED

9

LLI INITIATE_REQ_PDU ASS.ind

\FMS CRL
=>  FMS

AND FMS
Initiate.ind

CON-ESTABLISHING-CALLED

CONNECTION-NOT-ESTABL I SHED

10

LLI INITIATE_REQ_PDU ASS.ind

\FMS CRL
= LLI ABT.reg<

=ABT RC1 >

CONNECTION-NOT-ESTABLISHED

CONNECT ION-NOT-ESTABLISHED

11

LLI INITIATE_REQ_PDU ASS.ind

\FMS CRL AND
=> LLI
< =1 >

PDU
INTIATE_ERROR_PDU ASS.res -

CONNECTION-NOT-ESTABLISHED

CONNECTION-NOT-ESTABL I SHED

12

LLI INITIATE_REQ_PDU ASS.ind

\FMS CRL AND
AND

=> LLI

< =2 >

PDU

INTIATE_ERROR_PDU ASS.res -

CONNECTION-NOT-ESTABLISHED

CON-ESTABL ISHING-CALLING

13

LLI INITIATE_RES_PDU ASS.con +

=> FMS

Initiate.con

CONNECTION-ESTABL ISHED

CON-ESTABL ISHING-CALLING

14

LLI INITIATE_ERROR_PDU ASS.con -

CONNECTION-NOT-ESTABLISHED

= FMS Initiate.con -
CREF
CON-ESTABL ISHING-CALLING 15 CONNECTION-NOT-ESTABLISHED
LLI ABT.ind
=> FMS Abort.ind,< ABT.ind >
CREF
CON-ESTABL ISHING-CALLING 16 CONNECT ION-NOT-ESTABL I SHED
FMS Abort.req
=> LLI ABT.req< >
CREF

75



\

=>

CON-ESTABL ISHING-CALLING 17 CONNECTION-NOT-ESTABL I SHED
LLI
=> LLI ABT.reg< = ABT_RC5 >
FMS Abort. ind< = ABT_RC5 >
CREF
CON-ESTABL ISHING-CALLING 18 CONNECTION-NOT-ESTABLISHED
LLI
=> LLI ABT.reg< = ABT_RC4 >
FMS Abort. ind< = ABT RC4 >
CREF
CON-ESTABL ISHING-CALLING 19 CONNECTION-NOT-ESTABL I SHED
LLI , FMS PDU ASS.con
=> LLI ABT.reg< = ABT_RC3 >
FMS Abort. ind< = ABT_RC3 >
CREF
CON-ESTABL ISHING-CALLING 20 CONNECTION-NOT-ESTABLISHED
FMS ,
=> LLI ABT.reg< = ABT RC2 >
FMS Abort.ind< = ABT RC2 >
CREF
CON-ESTABLISHING-CALLED 21 CONNECTION-ESTABLISHED
FMS Initiate.res +
=> INITIATE RES PDU, ASS.res + LLI
CON-ESTABL ISHING-CALLED 22 CONNECTION-NOT-ESTABLISHED
FMS Initiate.res -
= INITIATE_RES PDU, ASS.res - LLI
CREF
CON-ESTABLISHING-CALLED 23 CONNECTION-NOT-ESTABL I SHED
FMS Abort.req
=> LLI ABT.reg< >
CREF
CON-ESTABLISHING-CALLED 24 CONNECTION-NOT-ESTABLISHED
LLI ABT.ind
=> FMS Abort.ind,< ABT.ind
CREF
CON-ESTABLISHING-CALLED 25 CONNECTION-NOT-ESTABLISHED
LLI
=> LLI ABT.reg< = ABT RC5 >
FMS Abort. ind< = ABT RC5 >
CREF
CON-ESTABLISHING-CALLED 26 CONNECTION-NOT-ESTABLISHED
LLI LLI
=> LLI ABT.reg< = ABT_RC4 >
FMS Abort.ind< = ABT RC4 >
CREF
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\

=>

CON-ESTABL ISHING-CALLED 27 CONNECTION-ESTABL ISHED
FMS ,
=> LLI ABT .reg< = ABT_RC2 >
FMS Abort.ind< = ABT_RC2 >
CREF
CONNECT ION-ESTABL I SHED 28 CONNECTION-ESTABL ISHED
FMS Service.req
\0SCC <
AND ID
AND PDU < PDU
AND
=>  LLI DTC.req service_REQ PDU
0SCC := 0SCC + 1
CONNECT ION-ESTABL I SHED 29 CONNECTION-ESTABL ISHED
FMS Service.req
\0SCC >
=>  Reject.ind FMS < =2>
CONNECTION-ESTABLISHED 30 CONNECTION-ESTABL ISHED
FMS Service.req
\0SCC <
AND Invoke 1D
=>  Reject.ind FMS < =1>
CONNECT ION-ESTABL I SHED 31 CONNECTION-ESTABL ISHED
FMS Service.req
\0SCC <
AND ID
AND PDU > PDU
=>  Reject.ind FMS < =5>
CONNECTION-ESTABLISHED 32 CONNECTION-ESTABL ISHED
FMS Service.req
\0SCC <
AND ID
AND PDU < PDU
AND
=>  Reject.ind FMS < = 3>
CONNECT I1ON-ESTABL I SHED 33 CONNECTION-ESTABL ISHED
FMS Service.reg<priority = false>
\PDU < PDU
AND
= Service REQ PDU
DTA.reg< priority = low > LLI
CONNECT ION-ESTABL ISHED 34 CONNECTION-ESTABL ISHED
FMS Service.reg<priority = false>
\PDU > PDU

=>  Reject.ind

FMS

5>
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\

=>

CONNECTION-ESTABL I1SHED 35

CONNECTION-ESTABL ISHED

FMS Service.reg<priority = false>
\PDU < PDU
AND
=>  Reject.ind FMS < = 3>
CONNECT ION-ESTABL I SHED 36 CONNECTION-ESTABL ISHED
FMS Service.reg<priority = true>
\PDU < PDU
AND
=> Service _REQ PDU
DTA.req <priority=high> LLI
CONNECTION-ESTABLISHED 37 CONNECTION-ESTABL ISHED
FMS Service.reg<priority = true>
\PDU > POU
=>  Reject.ind FMS < = 5>
CONNECT ION-ESTABL I SHED 38 CONNECTION-ESTABL ISHED
FMS Service.reg<priority = true>
\PDU < PDU
AND
=>  Reject.ind FMS < = 3>
CONNECTION-ESTABLISHED 39 CONNECTION-NOT-ESTABLISHED
FMS Abort.req
=> LLI ABT.reg< >
CREF
CONNECT ION-ESTABL I SHED 40 CONNECTION-NOT-ESTABLISHED
FMS ,
=> LLI ABT.reg< = ABT_RC2 >
Abort.ind FMS < = ABT RC2 >
CREF
CONNECTION-ESTABLISHED 41 CONNECTION-ESTABL ISHED
LLI Service_REQ PDU DTC.ind
\PDU < PDU
AND 0SCS <
AND Invoke ID
AND
=>  FMS Service.ind
0SCS:= 0SCS + 1
CONNECT I1ON-ESTABL I SHED 42 CONNECTION-NOT-ESTABLISHED
LLI Service_REQ PDU DTC.ind
\PDU > PDU
=> LLI ABT . reg< = ABT_RC6 >
Abort.ind FMS < = ABT_RC6 >
CREF
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\

=>

CONNECTION-ESTABL I1SHED 43

CONNECTION-NOT-ESTABLISHED

LLI Service_REQ PDU DTC.ind
\PDU < PDU
AND 0SCS >
=> LLI ABT . reg< = ABT_RC9 >
Abort.ind FMS < = ABT_RC9 >
CREF
CONNECT ION-ESTABL I SHED 44 CONNECTION-NOT-ESTABLISHED
LLI Service REQ PDU DTC.ind
\PDU < PDU
AND 0SCS <
AND ID
=> LLI ABT . reg< = ABT_RC12 >
Abort.ind FMS < = ABT_RC12 >
CREF
CONNECT ION-ESTABL I SHED 45 CONNECTION-NOT-ESTABLISHED
LLI Service_REQ PDU DTC.ind
\PDU < PDU
AND 0SCS <
AND ID
AND
=> LLI ABT . reg< = ABT_RC7 >
Abort.ind FMS < = ABT_RC7 >
CREF
CONNECT ION-ESTABL I SHED 46 CONNECTION-ESTABL ISHED
LLI Service REQ PDU
<priority = low> DTA.ind
\PDU < PDU
AND
=> Service.ind <priority = false>
FMS
CONNECT ION-ESTABL I SHED 47 CONNECTION-NOT-ESTABLISHED
LLI Service REQ PDU
<priority = low> DTA.ind
\PDU > PDU
=>  LLI ABT.reg< = ABT_RC6 >
Abort.ind FMS < = ABT_RC6 >
CREF
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\

=>

CONNECTION-NOT-ESTABLISHED

CONNECTION- ESTABLISHED

CONNECTION-NOT-ESTABLISHED

CONNECTION-NOT-ESTABLISHED

CONNECTION-NOT-ESTABLISHED

CONNECTION-NOT-ESTABLISHED

CONNECTION-ESTABLISHED 48
LLI Service_REQ PDU
<priority = low> DTA.ind
\PDU < PDU
AND
= LLI ABT.req < =ABT_RC7>
Abort.ind FMS < =ABT_RC7>
CREF
CONNECTION-ESTABLISHED 49
LLI Service REQ PDU
<priority = high> DTA.ind
\PDU < PDU
AND
=> FMS Service.ind< =
CONNECT I10ON-ESTABLISHED 50
LLI Service_REQ PDU  priority=high
DTA.ind
\PDU > PDU
=> ABT.req LLI< =ABT_RC6>
Abort.ind FMS < =ABT_RC6>
CREF
CONNECT I10ON-ESTABLISHED 51
LLI Service_REQ PDU  priority=high
DTA.ind
\PDU < PDU
AND
=> LLI ABT.req < =ABT_RC7>
FMS Abort.ind < =ABT_RC7>
CREF
CONNECTION-ESTABLISHED 52
LLI ABT.ind
=>  FMS Abort. ind<ABT.ind
CREF
CONNECT ION-ESTABLISHED 53
LLI INITIATE_REQ PDU ASS.ind
INITIATE_RES_PDU ASS.con
=> LLI ABT .reg< =ABT_RC10>
FMS Abort.ind< =ABT_RC10>
CREF
CONNECT I1ON-ESTABLISHED 54
LLI
= LLI ABT.req < =ABT_RC5>
FMS Abort.ind< =ABT RC5>
CREF

CONNECTION-NOT-ESTABLISHED
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\

=>

CONNECTION-ESTABL I1SHED 55 CONNECTION-NOT-ESTABLISHED
LLI LLI

= LLI ABT.reqg< =ABT_RC4>
FMS Abort. ind< =ABT RC4>
CREF
CONNECT ION-ESTABLISHED 56 CONNECTION-NOT-ESTABLISHED
LLI FMS PDU
= LLI ABT.req < =ABT_RC3>
FMS Abort.ind< =ABT_RC3>
CREF
CONNECT ION-ESTABLISHED 57 CONNECTION-ESTABLISHED
FMS Service.res +
\ ID
AND .ind .res
AND PDU < PDU
= LLI DTC.res  Servic_RES _PDU
0SCS:=0SCSs-1
CONNECT ION-ESTABLISHED 68 CONNECTION-NOT-ESTABL I SHED
FMS Service.res -
\ ID
AND .ind .res
AND PDU < PDU
=> LLI DTC.res  Error_PDU
0SCS:=0SCSs-1
CONNECT ION-ESTABL1SHED 58 CONNECT ION-NOT-ESTABLISHE
FMS Service.res
\ ID
=> LLI ABT.req < =ABT_RC8>
FMS Abort.ind< =ABT_RC8>
CREF
CONNECT ION-ESTABLISHED 59 CONNECTION-NOT-ESTABLISHED
FMS Service.res
\ ID
AND .ind .res
= LLI ABT.req < =ABT RC11>
FMS Abort.ind < =ABT_RC11>
CREF
CONNECT ION-ESTABLISHED 60 CONNECTION-ESTABLISHED
FMS Service.res
\ ID
AND .ind .res
AND PDU > PDU
= LLI DTC.res REJECT PDU< =b>
0SCS:=0SCSs-1
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\

=>

CONNECTION-ESTABL I1SHED 61

CONNECTION-ESTABL ISHED

LLI Service_RES PDU
Error_PDU DTC.con
\ PDU < PDU
AND ID
AND .con .req
= FMS Service.con,
0SCC:=0SCC-1
CONNECT ION-ESTABLISHED 62 CONNECTION-NOT-ESTABLISHED
LLI Service RES PDU
Error_PDU DTC.con
\ PDU > PDU
= LLI ABT.req < =ABT_RC6>
FMS Abort.ind< =ABT_RC6>
CREF
CONNECT ION-ESTABLISHED 63 CONNECTION-NOT-ESTABLISHED
LLI Service RES PDU
Error PDU DTC.con
\ PDU < PDU
AND ID
=> LLI ABT.req < =ABT_RC8>
FMS Abort.ind< =ABT_RC8>
CREF
CONNECT ION-ESTABLISHED 67 CONNECTION-NOT-ESTABLISHED
LLI Service RES PDU
Error PDU DTC.con
\ PDU < PDU
AND ID
AND .con .req
= LLI ABT.req < =ABT_RC11>
FMS Abort.ind< =ABT_RC11>
CREF
CONNECT ION-ESTABLISHED 64 CONNECTION-ESTABL ISHED
LLI REJECT_PDU DTC.con
\ ID
AND < =5> < =0>
=> FMS Reject.ind< =5>
0SCC:=0SCC-1
CONNECT ION-ESTABLISHED 65 CONNECTION-NOT-ESTABLISHED
LLI REJECT_PDU DTC.con
\ ID
= LLI ABT.req < =ABT_RC8>
FMS Abort.ind< =ABT_RC8>
CREF
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\

=>

CONNECTION-ESTABL I1SHED 66

CONNECTION-NOT-ESTABLISHED

LLI REJECT_PDU DTC.con

\ ID

AND < Z5> < Z 0>

= LLI ABT.req < =ABT_RC3>

FMS Abort.ind< =ABT_RC3>
CREF

4 4 7
4 4 7 1

CONNECTIONLESS-CLIENT

Service.req

CONNECTION-CLIENT
A

1-9

45.
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4 77 11

\
=>

CONNECT IONLESS-CLIENT 1 CONNECT IONLESS-CLIENT
FMS Service.reg<priority=false>
\PDU << PDU
AND
=> LLI Service_REQ PDU
DTU.reg< priority=low >
CONNECTIONLESS-CLIENT 2 CONNECT IONLESS-CLIENT
FMS Service.reg<priority=false>
\PDU PDU
=> FMS Reject.ind =5
CONNECT IONLESS-CLIENT 3 CONNECT IONLESS-CLIENT
FMS Service.reg<priority=false>
\PDU < PDU
AND
=> FMS Reject.ind =4
CONNECTIONLESS-CLIENT 4 CONNECT IONLESS-CLIENT
FMS Service.reg<priority=true>
\PDU < PDU
AND
= LLI Service_REQ PDU DTU.reg<

priority=true >

CONNECT IONLESS-CLIENT 5 CONNECT IONLESS-CLIENT
FMS Service.reg<priority=true>
\PDU > PDU
=> FMS Reject.ind =5
CONNECTIONLESS-CLIENT 6 CONNECT IONLESS-CLIENT
FMS Service.reg< priority=true >
\PDU < PDU
AND
=> FMS Reject.ind =4
CONNECTIONLESS-CLIENT 7 CONNECT IONLESS-CLIENT
FMS Service.req
=> FMS Reject.ind =4
CONNECTIONLESS-CLIENT 8 CONNECT IONLESS-CLIENT
FMS
=> FMS Reject.ind =6
CONNECTIONLESS-CLIENT 9 CONNECT IONLESS-CLIENT
LLI

=>




4.4.7.2

4.4.7.2.1
CONNECT IONLESS-SERVER

LLI DTU.ind
CONNECTION-SERVER
A
1-8
46.
\
=>
CONNECT IONLESS-SERVER 1 CONNECT IONLESS-SERVER
LLI Service_REQ PDU
DTU. ind<priority=low>
\PDU < PDU
AND
=>  FMS Service.ind<
priority=false >
CONNECT IONLESS-SERVER 2 CONNECT IONLESS-SERVER
LLI Service _REQ PDU
DTU.ind< priority=low >
\PDU > PDU
=
CONNECT IONLESS-SERVER 3 CONNECT IONLESS-SERVER
LLI Service REQ PDU
DTU.ind< priority=low >
\PDU < PDU
AND
=>
CONNECT IONLESS-SERVER 4 CONNECT IONLESS-SERVER
LLI Service_REQ PDU
DTU.ind< priority=high >
\PDU < PDU
AND
= FMS Service.ind
<priority=true>
CONNECT IONLESS-SERVER 5 CONNECT IONLESS-SERVER
LLI Service _REQ PDU
DTU.ind< priority=high >
\PDU > PDU

=>
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\

=>

CONNECT IONLESS-SERVER 6

CONNECT IONLESS-SERVER

LLI Service_REQ PDU
DTU.ind< priority=high >
\PDU < PDU
AND
=>
CONNECT IONLESS-SERVER 7 CONNECT IONLESS-SERVER
LLI
OR FMS PDU
=>
CONNECT IONLESS-SERVER 8 CONNECT IONLESS-SERVER
FMS
=> FMS Reject. ind< =6>

86



4.5

451

“ " octet
string

0D Service — -—--——--——mm—mmmm > 1

InitiateDownloadSequence \ !

DownloadSegment : !

TerminateDownloadSequence : L eEE e e e e e e +
InitiateUploadSequence D > | !
UploadSegment : L e e e e +
TerminateUploadSequence : o +
RequestDomainDownload :

RequestDomainUpload /

47.
4.5.2

4.5.2.1

Index
Domain Name
Max Octets
Password
Access Groups
Access Rights
Local Address
Domain State
Upload State
Counter
Extension

oD

oD
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1<=>
4<=>

0<=>
1<=>
2<=>

17.

7 1
6 2
5 3
4 4
3 5
2 6
1 7
0 8
10.
Bit
7 R
6 W
5 U Pl
3 Rg
2 Wg
1 Ug Pl
15 Ra
14 Wa
13 Ua Pl
FFFFFFFF
EXISTENT 2<=> LOADING 3<=> INCOMPLETE
COMPLETE ~  B<=> READY 6<=> IN-USE
NON-EXISTENT
UPLOADING
UPLOADED
0 Download
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4.52.2 oD

123 Domain 513 12 RWU
/
/ B49A hex Volz
S-0D
(Object code)
Get0D PutOD
453
Download
4.5.3.1 (InitiateDownloadSequence)
InitiateDownloadSequence
19.

.req .res
.ind .con
M
M
S
S

) S

) S

M
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4.5.3.2

4.5.3.3

DownloadSegment

DownloadSegment
20.
-req .res
.ind .con
M
M
S
S
+ S
Load Data M
More Follows M
- S
M

TerminateDownloadSequence

TerminateDownloadSequence
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21.

.reg
.ind

.res
.con

Final Result

=Eunvon=Es=

(]

4.5.3.4

RequestDomainDownload

RequestDomainDownload
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22.

.reg
.ind

.res
-con

cCcC o nm=Es=

Additional Information

4.5.4

Upload

4.5.4.1 InitiateUploadSequence

InitiateUploadSequence
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4.5.4.2

23.

.req .res
.ind .con
M
M
S
S
+ S
- S
M
UploadSegment ( )
UploadSegment
24.
.req .res
.ind .con
M
M
S
S
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4.5.4.3

TerminateUploadSequence
TerminateUploadSequence

25.
.req .res
.ind .con
M
M
S
S
+ S
- S
M

%4



4.5.4.4 RequestDomainUpload
RequestDomainUpload
+
26.
.req .res
.ind .con
M
M
S
S
U
+ S
- S
M
+
+
4.5.5
4551
EXISTENT(

95



LOADING

INCOMPLETE
COMPLETE
READY
IN-USE
l PROM
EXISTENT |<
1 2 |
v 6,7
» LOADING
T 6,7
4| 3 5
\ 4 | > INCOMPLETE
COMPLETE 6,79
8
A 4
i 1
< READY A‘— PROM
10 2 12
A 4
IN-USE
11,13
49.
Download  Upload
4.55.2
\

1 InitiateDownloadSequence.ind
\Upload NON-EXISTENT

=> .res +

2 InitiateDownloadSequence.ind

\Upload
= _res -

NON-EXISTENT
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3 DownloadSegment.con +

\ = true
4 DownloadSegment.con +
\ = false

5 DownloadSegment.con -
6 TerminateDownloadSequence.req

\ = false
\.con +/-
7 Abort
8 TerminateDownloadSequence.req
\ = true
\.con +
9 TerminateDownloadSequence.req
\ = true
\.con -
10 Counter increment Start/Resume /
=>counter :=1
11 Counter increment Start/Resume /

=>counter :=counter+l
12 Counter decrement Stop/Kill/End of Program/Program Stop
/ / /
\counter=1
=>counter:=0
13 Counter decrement Stop/Kill/End of Program/Program Stop
/ / /
\counter>1
=>counter:=counter-1

4.5.6
4.56.1
NON-EXISTENT
Upload
UPL OADING

UPL OADED
TerminateUploadSequence
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NON-EXISTENT [
A
1 2
\4
UPLOADING 56 >
3 A
4
v 5,6

UPLOADED ’

50.

Download  Upload

4.5.6.2

1 InitiateUploadSequence.ind

\Download EXISTENT  READY IN-USE
=> _res +
2 InitiateUploadSequence. ind
\Download LOADING  INCOMPLETE  COMPLETE
=> .res -
3 UploadSegment.ind
\ = true
=> _res +
4 UploadSegment.ind
\ = false
=> _res +
5 TerminateUploadSequence.res +/-
6 Abort.ind
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4.5.7

4.5.7.1
— Index
R+
Index
Segment | More
Index
Segment | O
Index FR+
R+ >
R+:
More:
FR+
51.
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4.5

4.6

4.6.

7.2

A

R+:
More:

52.

— > Index ’
«— R
Index |
«—] Segment | More
Index |~
<«— | Segment | O
Index |
R+

- 0D
- CreateProgramlnvocation
- DeleteProgramlnvocation

v

~"

- Start

- Stop

A 4

- Resume
-  Reset

~

- Kill

53.
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DP-0D

oD

A 4

54.
4.6.2.1

Program Invocation
Index
Pl Name
Number of Domains
Password
Access Groups
Access Rights
Deletable
Reusable
Pl State
List of Domain Index
Index
Extension

oD
Pl
oD

PDU
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27.

ORrINMNW|IMlOWWO (N

O |IN[OD|OIA WIN|(F-

28. Pl

7 Pl
6 Pl
5 | Pl
3 Sg
2 Hg
1 Dg
15 Sa
14 Ha
13 Da
Deletable

True <=> deletable
False <=> not deletable

Reusable
‘ " IDLE ‘ '
UNRUNNABLE
True <=> IDLE
False <=> UNRUNNABLE
Pl Pl State

1 <=> UNRUNNABLE
2 <=> IDLE
3 <=> RUNNING
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<=> STOPPED
<=> STARTING
STOPPING
<=> RESUMING
<=> RESETING
List of Domain Index

0 N o o b~
N
1
\Y

//

Extension
4.6.2.2 oD
130 Pl 7 17 SHD true True
/ Pl 2
1 3 4 5
p 34 55 56 66 67 68
Pl
7
77 P.
Thiessmeier
55. DP-OD
Object Code
GetOD PutOD
4.6.3
4.6.3.1 CreateProgramlnvocation
oD
DP-0D CreateProgramlnvocation
Deletable true Number of Domains

Result -
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29.

.req
.ind

.res
-con

Argument

P1

Password
Access Groups
Access Rights
Reusable
List of Domains
Domain Index
Domain Name
Pl Name
Extension

Result +
Index

Result -
Error Type

cCcuouvmnmEEsS=s=s=s=

Supported = false

Pl

Access Protection

104



4.6.3.2 DeleteProgramlnvocation

DeleteProgramlnvocation DP-0D
true
30.
.req | .res
.ind | .con
M
M
S
Pl S
+ S
- S
M
oD
Pl
+
+
4.6.3.3 Start
Start 1 ,
READY IN-USE
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31.

.req | .res
.ind | .con
M
M
S
Pl S
U
+ S
- S
M
Pl M
oD
Pl
Execution Argument
+
+
Pl Pl State
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Stop

4.6.3.4

32.

- res

- con

=

- req

ind

= = 0 =

Pl

Pl

oD

Pl
Pl
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4.6.3.5 Resume

RUNNING
1 READY IN USE
33.
- req - res
ind - con
M
M
S
S
Pl
U
+ S
- S
M
Pl M

oD

Pl
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Pl

4.6.3.6 Reset
(Reusable)
IDLE UNRUNNABLE
34.
- req - res
ind - con
M
M
S
S
Pl
+ S
- S
M
Pl M
oD
Pl
+
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Pl

4.6.3.7

Kill
UNRUNNABLE
RUNNING STOPPING
35.
- req . res
ind - con
M
M
S
S
PI
+ S
- S
M

Pl

OD
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4.6.4

4.6.4.1

NON-EXISTENT

IDLE

STARTING

RUNNING

STOPPING

STOPPED

RESUMING

RESETTING

UNRUNNABLE

State Machine

DP-OD

INUSE

m



18

|2
1|3
22
VN L4 =
57 7 AN 8,22
24
26 l 25,23
9’ 11 14
16,22
LN 12,23
10 I3 15
22
v 7 20|,
19,21,22

56.

112



4.6.4.2

\
=

1 Create Program Invocation. ind
\

= .res(+)
2 Create Program Invocation ind
\

= .res(-)

3 Delete Program Invocation. ind

= .res(+)

4 Delete Program Invocation. ind

= .res(-)
5 Start. ind
6

\ READY  IN-USE

= 1

Statr.res(+)

READY  IN-USE

=Sart. res -

= Start. res(-)
9 Stop.ind
10

Stop. res(+)
11

=Stop.res(-)
12

= 1

Stop. res(-)
13 Resume. ind
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14
\ READY IN-USE
=Resume.res(+)
15
READY  IN-USE
=Resume. res(-)
16

=Resume. res(-)

17 Reset. ind
18 Reusable = (true)
=Reset. res(+)
19 Reusable = (fdse)
=Reset. res(+)
20
=Reset. res(-)
21
=Reset. res(-)
22 Kill. ind
= .res(+)
23Kill. ind
= 1
res(+)
24 Reusable =
= 1
25 Reusable( )=
= 1
26
= 1

1 1 State Machine Domain Download
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4.7
4.7.1

Object

36.

Variable List

Read

Write( )

Read With Type

Write With Type

Information Report

Information Report With Type

Phys Read

Phys Write

Define Variable List

Delete Variable List

4.7.2
S-OD
4.7.2.1

Service Context Agreement

115




-Phys Read

-Phys Write

~"

57.

4.7.2.2

S-OD PROFIBUS

58.

116



-OD Services OD

-Read
-Write
-Read With Type
-Write With Type
-Information Report
-Information Report With Type

59.

(Index)

(Variable Name)

(Data Type Index)

(Length)
(Password)

(Access Group)

(Access Rights)

(Local Address)

(Extention)

oD

ST-OD

117




37.

7 1
6 2
5 3
4 4
3 5
2 6
1 7
0 8
38.

7 R

6 w

3 Rg

2 Wg

15 Ra

14 Wa

FFFFFFFF
oD
110 Var 3 2 17

1l

RaWa A3E5 hex D.Krum siek

1

60. SOD
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Get OD Put OD
4.7.2.3

S-OD
PROFIBUS

61.

-OD Services (OD )
-Read \
-Write

-Read With Type

-Write With Type

-Information Report

-Information Report With Type /

62.

119



oD

120

SN M <T WO o~

39.

M~ O W< MmN -




40.
7 R
6 W
3 Rg
2 Wg
15 Ra
14 Wa
FFFFFFFF
oD
/!
121 Array 5 1 6
/!
Il
RW 1234 hex M.Braun
Il
63. S-OD

GetOD PutOD
4.7.2.4

S-OD
PROFIBUS

121



SN i ] \%
L n__r| \%

64.

-OD Services(OD )

-Read \

-Write

-Read With Type

-Write With Type

-Information Report

-Information Report With Type /
65.

122



oD

OD

41.

AN M IO O~

~NO W< OMON O

42.

Ra

Wa

N~ © ™M

15
14
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FFFFFFFF
oD
/
111 Record 37 34 R
/
/1l /
1 2 !
R.Breithaupt 43 A7 hex 62 AB hex

I T

I 3 4 5

3942 hex 2324 hex AC 56 hex

/1l
66. S-OD
Get OD Put OD
4.7.2.5
DV-OD
S-OD
Define Variable List Delete Variable List
Define Variable List Define
Variable List

Delete Variable List

124



|
|;
(11

67.

-OD Services OD \

-Define Variable List H
-Delete Variable List /

-Read \

-Write

-Read With Type

-Write With Type

-Information Report

-Information Report With Type /

68.

125



oD

43.

N

< 0O O N~

©

e}

< o N +H O
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Delete Variable List

1

1
1

1
1l

I

oD
220 Var-List 8

1

/

RWD 142 127 158

#

4 5
172 108 196 134 188
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Z.Szabo

69. DV-OD
Get OD Put OD
4.7.2.6
ST-OD
PROFIBUS 1
ST-OD ST-OD
oD
0
0-32
oD

ST-OD

128



01 7 Boolean
70. ST-OD
Get OD Put OD
Null <=>
/
01
/
02 Null 8
/
03 16 16
II
76 Xy /l
|
71. ST-OD
4.7.2.7
i
_—
n

72.

129



oD

4.7.3

39 Ds 5 7
/!
/! /
J/ 2 3
9 12
1l
i 2 5 f
9 8
/
73. ST-OD
GetOD PutOD
Read

4.7.3.1



45,

.res

-con

.req
.ind

= = n wnw wn D
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4.7.3.2

Write

46.

.req .res
.ind .con
M

M

S

S

S

U

M
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+
4.7.3.3 Phys Read
47.
.req .res
.ind .con
M
M
M
+ S
M
- S
M
+
+
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4.7.3.4 Phys Write

48,

.req .res
.ind .con

M

M

M
+ S
- S
M

+
+
4.7.3.5 Information Report
LLI Layer 2 2 multicast



49,

.req

.ind

LT Cun un n 2L

Source OD
4.7.3.6 Define Variable List
Define Variable List
PDU
Define Variable List Deletable

135



50.

.req .res
ind .con

M

M

M

M

M

S

S

U

U
+ S
M
- S
M

Protection Supported =

Access
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+
4.7.3.7 Delete Variable List
51
.req .res
.ind .con
M
M
S
S
+ S
_ S
M
+
+
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4.7.3.8

Read with Type

52.

.req -res

.ind -con
M
M
S
S
S
U

S

M

M

S

M
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4.7.3.9

Write With Type

53.
.req .res
.ind .con
M
M
S
S
S
U
M
M
+ S
- S
M
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4.7.3.10 Information Report With Type
Information Report( )
LLI Layer 2 2 multicast
54.
.req
.ind
M
M
M
S
S
S
U
M
M
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OD

4.8
4.8.1

Notification

74.

Null

Event

141



-OD ServicesOD )

-Alter Event Condition Monitoring

-Event Notification

-Event Notification with Type

-Acknowledge Event Notification

75.
Event Notification Event Notification
Acknowledge
Event Notification( ) Event Notification
Acknowledge Event Notification
Event Notification Acknowledge Event Notification
Event Notification Alter Event Condition Monitoring

Event Notification
4.8.2
4.8.2.1

Enabled

142



oD

Null

55.

AN M T IO O~ 0

~NO I < M N O

56.

©O© 1 N

143



13 Da /

(Enabled)= <=> UNLOCKED
(Enabled) = <=> LOCKED
4.8.2.2 oD
130 Event 39 2 17
/
WD V. Buding
/
76. S-OD

GetOD PutOD
4.8.3
4.8.3.1 Event Notification
Event Notification
57.

.req

.ind

O nn L5




4.8.3.2 Acknowledge Event Notification

58.
.req .res
.ind .con
M
M
S
S
M
+ S
- S
M
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4.8.3.3 Alter Event Condition Monitoring

59.
.req .res
.ind .con
M
M
S
S
M
+ S
- S
M
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4.8.3.4

Event Notification With type

60.

.req

.ind

O 0= »nmwwmw 2 L5

147



4.8.4
4.8.4.1
LOCKED
LOCKED Enabled=
UNLOCKED
UNLOCKED Enabled=

LOCKED ——>| UNLOCKED
< 2 |

L1 L 1

77.
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4.8.4.2

1  Alter Event Condition Monitoring. ind

\Enabled =true
= res+

2 Alter Event Condition Monitoring. ind

\Enable=false

= . rest+
4.8.5
L S B
/
S All K12
_ K 23 N
K 15 K24 |
All 1
K12
K12 -
2 K23
K23 2 1
2
K24 2
1

K 15 1 2 2
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78.

/
Alter Event Condition Monitoring( )
S
Event Notification ( )
4.9 FMS LLI
FMS Lower Layer Interface LLI LLI
FMS
491
FMS
-Associate( )
-Abort
-Data Transfer Confirmed( )
-Data Transfer Acknowledged LLI

-Data Transfer Unconfirmed

-Associate (ASS.req, ASS.ind ASS. res, ASS. con)
-Abort (ABT. req, ABT. ind)

-Data Transfer Confirmed (DTC.req, DTC. ind,DTC.res,DTC.con)
-Data Transfer Acknowledged (DTA. req, DTA. ind)
-Data-Transfer-Unconfirmed (DTU. reg, DTU. ind)
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Lower Layer

LLI
Interface
4.9.2 FNMS LLI
FMS LLI
- PDU
- LLI FMS PDU
- FMS LLI
FMS PDU
- FMSCRL CREL ©o FMS
LLI FMSPDU
- FMSCRL CREL ©or FMS
LLI FMS PDU
-FMS DTC. Res PDU
4.10 FMS FMA 7
FMS 7 Fieldbus Management Layer 7 FMA7
FMS FMS7 FMS
4.10.1 FMS
FMS FMA7Y
-FMSDisable (FMS ) -FMSRead CRL (FMS CRL)

-FMSLoad CRL FMS CRL

-FMSEnable FMS
4.10.1.1 FMS FMS Disable
FMS

13 FMS LLI

-FMSReset FMS

61. FMS

-FMSIndent FMS

FMS

.req

-con

13
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4.10.1.2 FMS FMS Load CRL
FMS CRL FMS CRL FMS CRL Entry
FMS CRL

62. FMS CRL

.req .con
M
FMS CRL M
+ S
- S
FMA7 M
FMS CRL
FMS CRL FMS CRL
+
+
- FMS CRL FMS
CRL
FMA 7
4.10.1.3 FMS FMS Enable
FMS LLI
63.FMS
.req .con
M
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_ S
FMA 7 M
CREF C
+
+
FMA 7
CREF
CREF  FMS Enable FMS
4.10.1.4 FNS FMS Read CRL
FMS CRL FMS CRL
FMS CRL 0 FMS CRL
CREF
64.FMS CRL
.reg .con
M
CREF M
+ S
FMS CRL M
_ S
FMA 7 M
CREF
FMS CRL “ FMS CRL

FMA 7

CREF
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FMS CRL

FMS CRL FMS CRL
FMA 7
4.10.1.5 FNS FMS Ident
FMS
65.FMS
.req .con
M
+ S
M
M
M
M
_ S
FMA 7 M
+
+
FMS
FMS
FMS

FMS




FMA 7

4.10.1.6 FMS FMS Reset
FMS FMS
66.FMS
.req .con
M
+ S
+
+
4.10.2 FMA 7
-No Resource

-No FMS CRL Entry
CREF

FMS CRL

-FMS CRL Parameter Invalid FMS CRL

-FM S State Conflict

FMS
-Other
4.11 FMS
FMS
4.11.1 FNS
FMA 7
FMS CRL
If CREL type=true
then OSCC 0

OSCs 0

FMS

FMS

FMS FMS
FMS
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CREL state: CONNECTION-NOT-ESTABLISHED
If CREL type=fase AND Max-PDU-Receiving-High-Prio=0 AND Max-PDU-

Receiving-Low-Prio=0

then OSCC.0
0OSCS:0

CREL state: CONNNECTIONLESS-CLIENT
If  CREL type=fase AND Max-PDU-Sending-High-Prio=0 AND Max-PDU-

Sending-L ow-Prio=0

FMS START  FMS
FMS CRL
FMS DISABLE FMS
FMA 7 FMS

LOADING CRL CRL
FMS Load CRL
CHECK CRL CRL
FMS CRL

FMS READY FMS
FMS

=FMS READY

then OSCC.0
0OSCS0
CREL state: CONNECTIONLESS-SERVER
1.2
FMS
-FMS CRL
- FMS CRL
.11.3  FMS
FMSREADY FMS
/
11.4 NS
.11.4.1 FMS

FMS CRL
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A
1 FMS 51020 FMS D —
) H
PN 9,21
) 35,6, 7 l
20,21 13
12,20 CRL
:| 11.21
14\
16,20 CRL
:| 21
20 15 17
FMS
:| 18,19.21
79. FMS
4.11.4.2
\
f—
—  FMSCRL 1 FMS-START
FMS-START 2 FMS-READY
FMS CRL
\ FMSCRL
AND " ”
—  FMSCRL
CREF FMS
FMS-START 3 FMS-START
\ FMS CRL
OR “ ”
FMS-START 4 FMS-DISABLE
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FMS-Disable .req
=FMS-Disable.con +

\

g
FMS-START 5 FMS-START
FMS-Enable. req
=FMS-Enable. con(-)
FMS-START 6 FMS-START
FMS-LOAD-CRL. Req
=FMS-Load-CRL. con(-)
FMS-START 23 FMS-START
FMS
—=Abort. ind (ABT RC 13)
FMS-START 24 FMS-START
LLI
—ABT.reg ABTRC13
FMS-DISABLE 7 LOADING-CRL
FMS-Load-CRL. req
\FMS CRL
—FMS-Load-CRL.con +
FMS-DISABLE 8 FMS-START
FMS Load CRL.req
\FMS CRC
—>FMS-Load-CRL.con -
FMS-DISABLE 9 FMS- DISABLE
FMS-Disable. req
—=FMS Disablecon +
FMS-DISABLE 10 FMS- START
FMS-Enable.req
—=FMS-Enable. con -
FMS-DISABLE 25 FMS-DISABLE
FMS
—=Abort.ind ABRRC 13
FMS-DISABLE
LLI 26 FMS-DISABLE
—ABT.req ABT RC 13
LOADING-CRL 11 LOADING-CRL
FMS-Load-CRL.req
\FMS CRL
—FMS-Load-CRL.con +
LOADING-CRL 12 FMS-START
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FMS-Load CRL.req
\FMS CRL
=FMS-Load-CRL. con -

\
=

LOADING-CRL
FMS-Disable. req
=FMS-Disable. con +

LOADING-CRL
FMS. Enable. req
= FMS CRL

LOADING-CRL

FMS
=Abort.ind ABT RC 13
LOADING-CRL
LLI
=ABT.req(ABT RCI3)

13

14

27

28

FMS-DISABLE

CHECK-CRL

LOADING-CRL

LOADING-CRL

CHECK-CRL
FMS CRL
\ FMS CRL

= FMS CRL
CREF
FMS-Enable. con +
CHECK-CRL
FMS CRL
\ FMS CRL
=FMS-Enable. con -
CHECK-CRL
FMS
=Abort.ind AQT RC 13
CHECK-CRL
=ABT.req ABTRC 13

FMS

15

16

29

30

FMS-READY

FMS-START

CHECK-CRL

CHECK-CRL

FMS-READY
FMS-Disable. req
= FMS
ABT.req ABTRC13
ABT.ind ABTRC 13
FMS-Disable. con +
FMS-READY

17

18

FMS-DFSABLE

FMS-READY
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FMS-Enable. req
—=FMS-Enable. con -

\

o
FMS-READY 19 FMS-READY
FMS-Load-CRL.req
=FMS-Load-CRL.con(-)
FMS-READY 22 FMS-READY
FMS CREF
=Abort.ind ABT RC2
FMS-READY 31 FMS-READY
LLI CREF
=ABT.req<ABT-RC5>
20 FMS-START
FMS-Reset. req
= CREF
FMS CRL
FMS Reset. con  +
21 < >
FMS-Ident. req® " FMS-Read-CRL. req
= FMS
FMS Service.con +/- 1 FMA7Y
4.12
4.12.1
-  Realt -
67.
.res
.con
M
M
U
U

3.16
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4.12.1.1

VFD
VFD

Create Program Invocation, Define Variable List
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-PDU-Size
Response-PDU>M ax-DPU-Sending-Low-Prio

FMS

Phys Read, Phys Write
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oD

-OD

-OD

oD

oD

oD

Put OD, Create Program Invocation, Define Variable List
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4.12.1.2

4.12.2

68.

=N =220 =2=220n=2=2=2
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4.13
4.13.1 List of Object Codes

69.

Null

© 00 N OO0 M WNPF O

=
o
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4.13.2

70.

T a Nt dN g ¥

2

1,2,3.

T N M 0o~ ®

10
11

12
13
14

16
32
8

16
32

4.13.3
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71.

/
16
8 (bit)
1
2
16 bit
FMS CRL 16 bit
8 (hit)
8 (bit)
16 bit
16 bit
32
8 (bit)
DP-OD 16 bit
DV-OD 16 bit
16 bit
8 (hit)
8 (hit)
CREF 16 bit
32
(bit)
+
DP-OD 16 bit
DV-OD 16 bit
S-OD 16 bit
FMS CRL
FMS CRL
FMS 6
16 bit
16 bit
ID 8 (hit)
CREL 8 (bit)
CREL
CREF 16 bit
8 (bit)
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71

/
VFD -
32 bit
DP-OD 32 bit
DV-OD 32 bit
OD-ODES 32 bit
S-OD 32 bit
3
ST-OD 32 bit
8 bit
16 bit
8 bit
8 bit
PDU 8 bit
PDU 8 bit
PDU 8 bit
PDU 8 bit
More Follows
8 bit
8 bit
8 bit
ID 8 bit
8 bit
8 bit
oD
8 bit
8 bit
Pl 32
PI 8 bit
8 bit
8 bit
PDU 8 bit
ROM/RAM
SOD 16 bit
ST-OD 16 bit
16 bit
8 bit
8 bit
8 bit
16 bit
32
32
oD 16 bit
VFD 32 (bit)
VFD
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4.13.4

72.
(Initiate)
(Abort)
(Reject) PDU
(Status) /
(Unsolicited status)
(Identify)
(Get OD)
(Initiated put OD) oD
(Put OD)
(Terminate Put OD) oD

(Initiate Download Sequence)
(Download Segment)
(Terminate Download Sequence)
(Reguest Domain Download)
(Initiat Upload Sequence)
(Upload Segment)
(Terminate Upload Sequence)
(Request Domain Upload)

(Create Program Invocation)
(Delete Program Invocation)
(Start)
(Stop)
(Resume)
(Reset)
(Kill)

(Read)
(Write)
(Read with Type)
(Writ with Type)
(Phys Read)
(Phys Write)
(Information Report)
(Information Report with Type)
(Define Variable List)
(Delet Variable List)

(Event Notification)
(Event Notification with Type)
(Acknowledge Event Notification)
(Alter Event Condition Monitoring)
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4.14

Protocol Implementetion Conformance Statements,

PICS
PICS 4
-1
-2
- 3
- 4
4.14.1 PICS
73.
FMS
FMS
FMS
FMS
FMS 13 YSI 13 NO”
FMS 13 y%” “ Noll
4.14.2 PICS
‘ Yes'  “ No’

“ Y%”
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74.

.req, .con
.reg, .con
.req, .con
Get OD .reg, .con
Get OD( ) .req,.con .ind,.res
.req .ind
Put OD .req,.con .ind,.res
Put OD .req,.con .ind, .res
Put OD .req,.con .ind, .res
.req,.con .ind,.res
.ind,.res .req,.con
.req,.con .ind,.res
.req,.con .ind, .res
.req,.con .ind, .res
.req,.con .ind, .res
.req, .con .ind,.res
.req,.con .ind,.res
.req,.con .ind, .res
.req,.con .ind, .res
.req, .con .ind,.res
.req, .con .ind,.res
.req,.con .ind,.res
.req,.con .ind, .res
.req,.con .ind, .red
.req, .con .ind, .red
.req,.con .ind, .red
.req,.con .ind, .red
.req,.con .ind, .red
.req, .con .ind, .red
.req,.con .ind, .red
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74.

.req .ind
.req .ind
.req,.con .ind,.res
.req,.con .ind.res
.req .ind
.req .ind
.req,.con .ind, .res
.req, .con .ind,.res
4.14.3 FMS PICS 3
FM S 13 Y ES" 13 N O!!
75.FMS
FMS
Yes/no
Yes/no
4.14.4 PICS 4
76.
FMS PDU
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