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equipment. When using these Application Examples, you recognize that
Siemens cannot be made liable for any damage/claims beyond the liability
clause described above. We reserve the right to make changes to these
Application Examples at any time without prior notice. If there are any
deviations between the recommendations provided in these Application
Examples and other Siemens publications - e.g. Catalogs - then the
contents of the other documents have priority.
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Task Specification

Technological task description / overview

The following illustration shows a simple example of two SIMATIC S7
control units linked by a configured FDL connection on the PROFIBUS.

Station1 Station2
CPU-1 CP PBx CPU-2 CP PBx
0 [ |0
Profibus
Figure 1-1 lllustration of the technological task

The task to be fulfilled is the provision of a most simple solution for the
transmission of small or medium-sized amounts of data from station 1 to
station 2, whereby one request to send may include a maximum of 240
bytes of user data to be transmitted.

Solution requirements

o Data transfer shall make use of the properties and possibilities offered
by a specified FDL connection with SDA service (Send Data with
Acknowledgement).

e 1024 bytes of user data shall be transmitted from the source area of the
sending station to the destination area of the receiving station.

e The user program of the sending station shall be provided with a
consistency function that splits the 1024 data bytes to be transmitted
into 5 partial data sets of max. 240 bytes.

e The user program of the target station shall be provided with a
consistency function that re-combines the partial data sets to one
consistent data set with 1024 bytes of receive data in the target area.

e Only one single FDL connection shall be used for the transmission of
send data.
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2 Principle of the Automation Solution

lllustration of components

The illustration below shows the hardware structure of the example
application with all components involved.

Station 2 (receive)
S7-400

PS 407 | CPU
10A ]414-2

Station 1 (send)
S7-300 u

CPU 315-2 CP 342-5

PS 307
! b H |: l
| - |
SIMATIC
S7-400
SIMATIC MPI | DP DP
S7-300 1 —
Profibus (data)
Engineering
Power PG with STEP 7
MPI bus
(loading, operator control
and monitoring)

Figure 2-1 Overview of hardware components
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2.1

Required Components

Hardware components

The following hardware components are required for realization.

Table 2-1 Hardware components of the S7-300 station

Component

MLFB / Order number

Note

Load current supply unit
PS307

120/230V AC:24VDC/2A

6ES7307-1BA00-0AA0

Any PS with sufficient
power specifications
can be used here.

CPU 315-2 DP 6ES7315-2AG10-0AB0O FWV 2.0
CP 342-5 6GK7342-5DA01-0XEQ0 | A CP 343-5 may be
1) used as an alternative.

1) Warning: The type of CP 342-5 (MLFB 6GK7342-5DA01-0XEQ) mentioned in the list is

no longer available.

If you use the later design version, please change the HW configuration as described in
Chapter 4.3 "Configuration for connection”.

Table 2-2 Hardware components of the S7-400 station

Component

MLFB / Order number

Note

Rack S7 400 UR2

6ES7400-1JA01-0AA0

Any UR or CR may be
used here.

PS 407 10A 6ES7407-0KA00-0AAO0 | Any PS with sufficient
power specifications
can be used here.

CPU 414-2 DP 6ES7414-2XG03-0ABO0 |FWV 3.1

CP 443-5 Basic

6GK7443-5FX01-0XEO

A CP 443-5 Extended
can also be used as an
alternative.
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Software components

The following software components are required for realization.

Component

MLFB / Order number

Note

Step 7V 5.2

6ES7810-4CC06-0YX0

NCM S7 Profibus --

Part of the Step 7 SW.

Further components

Additionally, the following components are necessary for set-up, testing and
commissioning:

PROFIBUS cable
2x PROFIBUS connector

MPI cable

PG or PC with MPI interface

Example project

The Getting Started example application presented here includes this
documentation and a STEP-7 example project which covers the hardware
configuration and connections for both stations, as well as an executable
STL user program.

Table 2-3

Components used in the example project

Component

Note

SH_0416_Komm_FDL_SDA_DOKU_v01_d.pdf

Documentation, German

SH 0416 _Komm_FDL_SDA DOKU v01 e.pdf

Documentation, English

SH_0416_Komm_FDL_SDA_CODE_v01_e.zip

STEP 7 example project

Note

This example is based on a specific hardware configuration. When changing the
hardware, the hardware configuration of the corresponding station must also be
adjusted in the S7 project and compiled anew. If necessary, the STEP 7 program
and configuration for connection must be modified accordingly. For further
information on hardware and software setup please refer to Chapter 4 "Installation
of Hardware and Software"

Rev. A - Endgultig 25.05.2004
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3 Function Mechanisms and Program Structures

This chapter explains the characteristics of FDL communication and the
associated services.

The STEP 7 example project is based on a practical model explaining the
techniques deployed to realize a user program that offers data transmission
via a specified FDL connection with SDA service.

3.1 Principles and characteristics of FDL communication

FDL communication within the ISO/ OSI 7 reference model

Application Layer

Presentation Layer

Session Layer

Transport Layer

Network Layer

Data Link Layer

Physical Layer

Figure 3-1 Comparison of protocols in the ISO / OSI 7 layer model

In the OSI reference model layers 1 and 2 are used for FDL
communication. In the PROFIBUS layer 2 is specified as the FDL layer
(Fieldbus Data Link). The layer above layer 2 is a further specific interface
which can be assigned to layer 4. All further layers of the OSI reference
model are not explicitly assigned.

The telegram formats of the PROFIBUS layer 2 offer high transmission
security for FDL communication (Hamming Distance HD = 4). If an error
occurs during telegram transmission, the relevant telegram will be repeated
automatically.
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¢ Advantage: the slim architecture (based on layer 4) offers efficient and
quick data transmission for FDL communication.

e Disadvantage: since the higher levels of the OSI reference model are
not explicitly defined, the user program requires some further
programming with regard to the monitoring functions for data
transmission and error messages from the communication modules as
well as for data management.

In practice this means:

The FDL protocol acknowledges data only up to the CP level; i.e. the end
point of connection is the communication processor (CP), not the user
program on the CPU. The user program saves the data received by
analyzing the status information of the corresponding communication
modules.

Types of data transmission via FDL communication

FDL communication uses the following transmission services. These
services refer to the relevant PROFIBUS specifications and are based on
layer 2 of the OSI reference model:

e SDA - Send Data with Acknowledge
¢ SDN - Send Data with no Acknowledge.

The following types of connection are possible for FDL communication:

Table 3-1 Types of data transmission with FDL connection

Type of connection Service |Description

Specified FDL connection SDA Local station and connected station are defined

(point-to-point) 1) by configuration. Receipt of data with
acknowledgement.

Unspecified FDL connection SDA Local station defined by configuration. The

(point-to-point with free access connected station is addressed in the user

to layer 2) program. Receipt of data with acknowledgement.

Broadcast connection SDN An active station transmits a message to all other
stations. Receipt of data without
acknowledgement.

Multicast connection SDN An active station transmits a message to a
specific group of other stations. Receipt of data
without acknowledgement.

1) The user program discussed here uses a specified FDL communication
with SDA.

Key characteristics of FDL communication

FDL communication is defined by the following main properties:

o Data blocks can be exchanged bidirectionally via one communication
link.
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Simultaneous transmission and receipt of telegrams via one line is
possible (full duplex).

Systems suitable for FDL communication

FDL communication enables both an S7-homogenous and an S7-
inhomogenous structure:

SIMATIC S7 with PROFIBUS-CP
SIMATIC S5 with PROFIBUS-CP
SIMATIC S595U with PROFIBUS interface
PC stations with PROFIBUS-CP

Devices of different make which meet the SDA and SDN requirements
according to PROFIBUS Standard EN 50170, Vol. 2

Basic performance data for FDL communication

FDL communication can be described by the following performance data:

Characteristic S7 300 S7 400
Max. data length for a specified 240 bytes 240 bytes
FDL connection (SDA)
Max. data length for an 236 bytes V) 236 bytes V)
unspecified FDL connection
(SDA)
Max. data length for broadcast or 236 bytes 236 bytes ¥
multicast connection (SDN)
Possible address ranges Inputs, outputs in Inputs, outputs in
the process image, | the process image,
memory areas memory areas
(flags) and data (flags) and data
blocks blocks
Data consistency 240 bytes 240 bytes
Max. number of connections See CP device See CP device
manual ? manual ?
Block types for services FCs FCs

1) After a request to send by AG_SEND, the user program registers the remote station in
the command header of the command buffer. The command header has 4 bytes,
consequently, the maximum size of user data is 236 bytes.

2) The maximum number of possible connections depends on the CP used, the type of CPU
and the number of connections in multi-protocol mode.
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3.2

User interfaces for FDL communication

Data transmission via a configured FDL connection is performed with the
help of FC blocks which are available in the SEND/RECEIVE interface.
Data transmission is effected on an event-controlled basis initiated by the
user program.

e AG_SEND/AG_LSEND
These blocks provide user data from a specified data area for
transmission to the PROFIBUS -CP.

e AG RECV/AG _LRECV
These blocks are used to transfer the user data received from the
PROFIBUS-CP to a defined data area.

These communication blocks are included in the SIMATIC NET_CP library
and are suitable for use with both, PROFIBUS and Industrial Ethernet. For
a detailed description of all blocks please refer to the NCM documentation
for PROFIBUS or to the online help on blocks in STEP 7.

Note

e Later versions of the S7-CPs for S7-300 use only the FCs AG_SEND and
AG_RECYV which are also suitable for use with Industrial Ethernet for the
transmission of larger data sets. Further details and downloads are available
on the Customer Support site, Entry ID 8797900.

The user program presented here uses the new block versions.

The following description of communication blocks refers to a specified
FDS connection with SDA.

Block FC5 "AG_SEND" for data transmission

e The FC block AG_SEND is used to transfer data from one data area of
the CPU to the PROFIBUS-CP of the sending station for data
transmission to the receiving station via a configured connection.

e When all user data could be transmitted via PROFIBUS, faultless
execution is signaled by DONE ==1.

e The addresses and TSAP of the partner stations are defined during
configuration and provided with a connection ID which is then used for
data transmission through AG_SEND.
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FC5 ,AG_SEND*
ACT ——BOOL BOOL ——DONE
ID —INT BOOL——ERROR
LADDR ——WORD WORD——STATUS
SEND ——/ ANY
LEN —INT

Table 3-2

Formal parameters of FC5 "AG_SEND"

Parameter

Comment

ACT

Control parameter to activate data exchange at a positive edge.

ID

Address parameter as defined in the configuration for connection
of the corresponding station.

LADDR

Module start address of the CP as defined in the configuration for
connection of the corresponding station.

SEND

Address for the FDL data area (send data), refers either to:
e the process image area (inputs, outputs),

e memory area (flag),

e data block area.

LEN

Number of bytes to be transmitted by a send command.

DONE

Status parameter indicating whether the command has been
executed without error

ERROR

Signals, if an error occurred during command execution. @

STATUS

This parameter provides detailed information about command
execution. @

1) The parameters DONE, ERROR and STATUS form the block status information and are
always to be considered as a whole for error analysis. Tables for status indication analysis
are included in the NCM documentation for PROFIBUS or in the online help on blocks in

STEP 7.

Block FC6 "AG_RECV" for data reception

e The FC block "AG_RECV" receives data transmitted from the sending
station via a configured connection from the PROFIBUS-CP of the
receiving station in the data area of the CPU.

o If all user data transmitted via PROFIBUS could be successfully
received, faultless execution is signaled by NDR ==1.

¢ The addresses and TSAP of the partner stations are defined during
configuration and provided with a connection ID which is then used for
data reception with AG_RECV.
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FC6 ,AG_RECV*
ID —INT BOOL ——NDR
LADDR ——WORD BOOL——ERROR
RECV ——ANY WORD——STATUS
BYTE——LEN
Figure 3-2 Receive block FC 5 "AG_RECV"
Table 3-3 Formal parameters of FC6 "AG_RECV"
Parameter Comment
ID Address parameter as defined in the configuration for
connection of the corresponding station.
LADDR Module start address of the CP as defined in the
configuration for connection of the corresponding station.
RECV Address for the FDL data area (receive data), refers either
to:
e the process image area (inputs, outputs),
e memory area (flag),
e data block area.
LEN Number of bytes received in the FDL data area.
NDR %tatus parameter indicating that new data has been received
ERROR gignals if an error has occurred during command execution.
STATUS This parameter provides detailed information on command
execution. ”

(1 The parameters NDR, ERROR and STATUS form the block status information and are
always to be considered as a whole for error analysis. Tables for status indication analysis
are included in the NCM documentation for PROFIBUS or in the online help on blocks in

STEP 7.

Rev. A - Endgultig 25.05.2004
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3.3 Principle structure of this example

This simplified example shows how a data area of 1024 bytes can be
transmitted from the CPU of the sending station to a data area of the same
size in the CPU of the receiving station. Data transmission from the sending
station to the receiving station is realized via a configured FDL connection.

Data flow model

Station 1
send data DB1
P# 1

Data

Receive area DB41

NDR
Station 2
receive data DB1
Figure 3-3 Data flow model for station 1 (sending station) and station 2 (receiving station)

ID
calculation
ID1
@
Datasets 1... 5 - AG_SEND %
Splitter
Send area DB40 a
DONE =
kel
©
Q
c
c
o
o
ID < a
analysis t
[0 ]| o
Data sets 1... 5
| <= AG_RECV‘I
Composer

Process description

The whole data area is broken down successively into 5 partial data sets of
a defined size (from DS 1 to DS 5) which are then transmitted to the

receiving station.

After transmission of all partial data sets, the data received shall match with

the data sent.

Rev. A - Endglltig 25.05.2004
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Station 1, active (sending station "SIMATIC 300_act"):

Step

Description

1

Initiated via the table of variables, a data generator fills the send data
with defined raw data.

The request to send for the first partial data set is triggered by the user.
Each request to send initiates a consistency mechanism (splitter) which
splits the data to be transmitted into partial data sets, each of which is
provided with a clear ID; this ID and the partial data set form the send
command.

Each further send command (out of 5) is started by the status
parameter DONE of the previous AG_SEND block.

Transmission is finished when all 5 send commands of AG_SEND have
been completed.

Station 2, passive (receiving station "SIMATIC 400_p")

Step Description

1 The parameter NDR of the receive block AG_RECV is queried at cyclic
intervals. After receipt of the first partial data set a flag is set that marks
the start for the receipt of further partial data sets.

2 The composer evaluates the ID of each of the partial data sets received
and writes the raw data read into the corresponding data area of the
receiving station.

3 After receipt of the last partial data set the flag will be reset. The
procedure is completed.

3.4 Program structures

The following chapter describes the setup and structure of the example
program for the sending and the receiving station.

General preconditions for the user program

The user program must meet the following requirements:
¢ SEND / RECEIVE of data must be initiated by the active SIMATIC S7

unit.

e The communication blocks AG_SEND and AG_RECV must be called in
each OB1 cycle.

e The partial data sets must be sent in their sequential order, i.e. each
partial data set will be transmitted only after receipt of the previous
partial data set has been acknowledged (DONE).
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The send command of AG_SEND must be active for only one cycle
(ACT==1), so as to enable analysis of the AG_SEND status indications
in the following cycles (ACT==0).

e Possible status values indicating errors in transmission via AG_SEND or
AG_RECV shall be saved in a data block. This offers the user to read
and to check the relevant error status.

e Operator control and monitoring: the transmission process shall be
started via a table of variables and the procedures in the sending or
receiving station shall be displayed. This requires the use of a simple
user interface for the sending and the receiving station.

e The user program shall make only little use of OB1. Only block calls and
user interfaces shall be included here.
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341 Block structure of the sending station (S7-300, station 1)
0OB100 FC1 DB1
Reset - Raw data
values / New Initialize —
data =0 raw data } ---
-~ ! L [ |
1 8
Fommmmmmmmmm- > < = !
1 Po=s %) |
| e !
op!1 : '
1 O
Initialize Fel : Feil ; .
—» I
iy g New ! Fetch >
(once, L-J
. data data set SFC20
triggered by BLKMOV
the user)
DB10 , :
FB10 L_Destd g
™| Preparing DB40 [
- partial / o le-s ' ?
dataset ( | o l____-____ o
- s '
» g ! Data [ ---"
Monitoring Transmitting =
P al c
transmission Cll)aatli:tlset - & Send area
N — e v
. Send data
! AG_SEND >
I« 0
B2
DB43 § © |
DB g _ »  SFC58
error % 3
staius = >  SFC59

Description
The blocks in the sending station are defined as follows:

Block Description

OB100 After start-up of the station, OB100 resets various values and control
parameters used for program execution. When FC1 is called, the raw
data is written to DB1 once.

OB1 e When selecting FC1 in OBL1 it can be chosen whether new raw
data shall be written to DB1. - Operated via VATL1.

e Selection of FB10 in OB1 initiates a hew transmission procedure
for 1024 bytes of raw data. > Operated via VAT1.
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Block

Description

FB10,
IDB10

FB10 controls and monitors the whole process of transmission for all
partial data sets from 1 to 5:

e FC11 is used to generate the individual partial data sets.

e FC5 (AG_SEND) is used to write the individual partial data sets to
PROFIBUS-CP.

e Possible error information of AG_SEND is saved in DB43.

FC1

FC1 writes the send data of DB1 in an ascending order of integer
numbers beginning with the start value. This block is used to initialize
DB1 with new data before transmission.

Note: FC1 of the sending station is not identical with FC1 of the
receiving station (see receiving station).

FC11

e After request from FB10, FC11 generates the individual partial
data sets 1 to 5; this is effected by calling SFC20 (BLKMOV) to
write a data area from DB1 to send buffer DB40. An error in
SFC20 is saved in DB43.

e In addition to the data sets, FC11 writes the data set number of
the individual partial data sets (1 to 5) as ID code into the send
buffer.

FC5

Initiated by FB10, FC5 (AG_SEND) transfers the send data from the
send buffer DB40 to the PROFIBUS_CP. The CP is then used for
further data transfer to the receiving station. This block is write-
protected and can be found in the SIMATIC_NET_CP library.

Note: Internally, FC5 calls SFC 58 (WR_REC) and SFC59 (RD_REC).

DB40

DBA40 is the send buffer for the partial data set to be transmitted. This
data block is suitable for a data set ID of 2 bytes and user data up to
238 bytes. The data is transmitted to station 1 (receiving station) by
calling FC5 (AG_SEND).

DB43

Possible error codes are saved in DB43.
e error code of FC5 (AG_SEND) (called in FB10)
e error code of SFC20 (BLKMQV) (called in FB10)

DB1

Includes 1024 bytes of raw data to be transmitted.

SFC20

SFC20 "BLKMOV" (block move) is used to copy the contents of one
memory area (= source area) to another memory area (= target area).

SFC58

SFC 58 "WR_REC" (write record) is used to transmit a RECORD data
set to the addressed module (called indirectly via FC5).

SFC59

SFC 59 "RD_REC" (read record) is used to transmit the data set with
the number RECNUM to the addressed module (called indirectly via
FC5).

Rev. A - Endgultig 25.05.2004 18/38




Copyright © Siemens AG 2005 Al rights reserved
20987711_FDL_SDA_DOKU_v10_e

SIEMENS

PROFIBUS FDL-SDA Communication

3.4.2 Block structure of the receiving station (S7-400, station 2)
0OB100
FC1
Reset —_—
values Internal
\ Reset FC6 call
> SFC59
AG_RECV
OB1
Reset :
data block ! ' Receive data
(once, ! '
triggered by ! H
the user) i _“_____“____“:S
! DB41 5
1 o
- T e o D ! 'q—>,
— . [ 1o
Read partial / FC1 = ----10
data set . ! ] : R LD &
- U = Reset - B
Monitoring ResetDB1 [w—_| DB -8
reception h N PSP -
- ‘ R L .:. _———-d '
Save / SFC20
dataset |—| i BLKMOV
— i T
1 1
i ! DB1 bemmmme -4
|
153 ' Raw data |
1 E® [So——
[T | !
DB43 y ! o SR 1
[ I~ ; Save raw data
2 l___ — for partial data
error Set raw data o setin DB1
status to 0 |
Description

The blocks in the receiving station are defined as follows:

Block Description

0OB100 After start-up of the station, OB100 resets various values and control
parameters used for program execution. In addition, calling FC1
causes a reset of DB1.

OB1 e When selecting FC1 in OB1 it can be chosen whether DB1 shalll

be reset before transmission. - Operated via VAT1.

e Call of FB21 in OB1 with parameter "RECV_ACTIVE" which
indicates that data is being received.
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Block

Description

FB21,
IDB21

FB21 controls and monitors the whole receiving process for all partial
data sets 1 to 5:

e When FC6 (AG_RECV) is called, FB21 reads the data set
received from the PROFIBUS-CP.

e FB21 is used to evaluate the data set ID and to call SFC 20
(BLKMOV) which writes the partial data set in compliance with the
data set ID from the read buffer DB41 to the area reserved for the
data area of DB1. An error in SFC20 will be saved in DB43.

e Possible error information of FC5 is saved in DB43.

FC1

FC1 is used to reset all bytes of DB1 (1024 bytes of raw data) to 0.
The following events initiate a call of FC1:

Restart: call in OB100

User action (call in OB1): M40.1 "INIT_DB1_DATA" (operated via the
table of variables)

New data set: call in FB21 after partial data set no. 1 of a new data set
has been received.

Note: FC1 of the receiving station is not identical with FC1 of the
sending station (see sending station).

FC6

Initiated by FB10, FC6 (AG_RECYV) reads the receive data from the
PROFIBUS_CP into the read buffer DB41.This block is write-protected
and can be found in the SIMATIC_NET_CP library.

Note: Internally, FC6 calls SFC59 (RD_REC).

DB41

DB41 is the receive buffer for the partial data set to be read. This data
block is suitable for a data set ID of 2 bytes and user data up to 238
bytes. The data received are read out from PROFIBUS-CP by calling
FC5 (AG_RECV).

DB43

Possible errors codes are saved in DB43.
e error code of FC6 (AG_RECYV) (called in FB21)
e error code of SFC20 (BLKMQV) (called in FB21)

DB1

Includes 1024 bytes of raw data read.

SFC20

SFC20 "BLKMOV" (block move) is used to copy the contents of one
memory area (= source area) to another memory area (= target area).

SFC59

SFC 59 "RD_REC" (read record) is used to read the data set with the
number RECNUM from the addressed module (called indirectly via
FC5).

3.5 Program execution in station 1 (sending station)

This chapter explains and illustrates program execution in the active station
(sending station), as well as some major code segments.
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Higher-level program execution

Table 3-4 Higher-level flowchart for the sending station
Flowchart Description
C Start transfer > "TRANSM_START" in the variables table > VAT1
¢ of the sending station is set to start transmission.
Sgt ID for . The "TRANSM_ACTIVE" ID remains active until the
send comrman transmission process is completed.
l A start pulse is used to set the trigger for
. transmission of the first partial data set. The data to
Transmit .
partial data set 1 be sent has been transmitted from the raw data
area to the send buffer beforehand.

v

<o

An error identification routine checks whether an
error occurred during transmission. The error code
for the relevant send command is saved in a data

N block.
@)
O e If no transmission error occurs ...
@)
Transmit
partial data set 5 ... all partial data sets 1 to 5 are transmitted to the
receiving station.
ﬁ Y
N
Reset ID for After successful transmission of all 5 partial data
send co d sets, the "TRANSM_ACTIVE" ID will be reset.
C End of transfer ) Transmission is completed.

The flowchart above shows a simplified model of the procedures in the
sending station for the transmission of 5 partial data sets. A detailed model
for the transmission of any type of partial data set is illustrated in the next

flowchart.
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Detailed description of the transmission procedure

Table 3-5 Detailed flowchart of the transmission procedure

Flowchart Description

The transmission process is managed
in FB10.

N NWZ1: the variable #transm_active
Query for shows whether a send command is
y new commend active.
AG_SEND Y A transmission error occurred NW?2: the status parameters for the last
ERROR? call of AG_SEND are polled:
N Save error code

inDB43 #send_error ==1 > error

If an error occurred, the error status will
be saved in DB43; check for temporary
errors ¢ If the result is positive, the
previous send command will be
repeated.

#send_done ==1 - as soon as the last
send command has been successfully
Waitfornew completed, the number of the next
cycle higher partial data set will be increased
Increase partial data set number by 1. The highest partial data set
(TDS) number is 5.

NW3: FC11 is called to write the raw
data for the new partial data set to the
send buffer. In addition, FC11 writes
the data set number as ID code to the

Error code
8302 or 80C4?

Write new data set S send buffer.
©sendbulferbBA0 | NW4: Call of AG_SEND. For a send
v command, its ACT parameter must be

| Activate AG_SEND |

Y

AG SEND 2 | AG_SEND is called Then the OBL1 cycle starts anew.
_ at cyclic intervals!

set for one cycle: #activate_send ==

1) Temporary errors (e.g. h8302 or h80C4) occur sporadically and require
repeat of the previous send command.
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Code excerpt: calling AG_SEND (sending station, FB10, network 4)

ZET H
3 factivate send; //AG SEND is hot
NETWORE

TITLE =send data sets

SAVAG SEND" is the ZSEND/RECEIVE interface for data transfer on FDL.
SfTransfer = 240 EYTE (maximum load). All status will be sawved and will be
Sichecked

Aot in network Z this blaock.

i

SAHOTE:

Ff§ For to send one data set, take the first call of AG_SEND with ACT=1.
S For to check out the STATTS of this send order, take the following calls of
FAAG_SEND with ACT=0.

SENL:: HOP o:

CALL "AL_SEND"

ACT = factivate_send,// send iz enabled/disabled

I =1,/ ID of comnenction

LADDER = WHLeH100, /Y logic moduladress of cp

SEND = "ZEND_EUFFELR".send data,// any-pointer to send buffer
LEN = 240,/ length of send-data (max=240 Byte)

DONE = #send done,

ERROLR = f#send error,

STATUE f#send status) ;S  actual function status

SET ; Afto check out the status of LG SEND,
Lk factivate send; //the next circle, ACT must be FALEE.

Description

The program excerpt above shows a call of AG_SEND in network 4 of
FB10 in the sending station 1.

The parameter LEN shows the length of data to be sent which is always
240 bytes. The send data of DB40 are assigned to the parameter SEND.
The values of the parameters ID and LADDR refer to the connection as
configured for the relevant station. The parameters ACT, DONE, ERROR
and STATUS are provided with stationary variables of FB10.

The variable #activate_send reflects the start event for the parameter ACT
and will be reset immediately after a send command of AG_SEND in the
same OB1 cycle. This is necessary to enable analysis of the status
parameters DONE, ERROR and STATUS of AG_SEND in the subsequent
program cycles by means of ACT==0.

The status parameters DONE, ERROR and STATUS are checked in
network 2 of FB10 (no program excerpt here). The error status
(#send_status) of each error (#send_error ==1) is saved in DB43. If no
error occurred ((#send_error ==0) and if the last send command was
successfully processed (#send_done ==1), the send commands for the
remaining partial data sets will be completed.

Rev. A - Endgultig 25.05.2004

23/38




Copyright © Siemens AG 2005 Al rights reserved
20987711_FDL_SDA_DOKU_v10_e

SIEMENS

PROFIBUS FDL-SDA Communication

Masking of temporary transmission errors (no code excerpt):

Temporary transmission errors may occur even if there is no problem in
connection. This type of error happens spontaneously during data
transmission and requires a repeat of the last send command.

In this application a simple routine in network 2 of FB10 is used to identify
such temporary errors which may occur quite frequently. The types of error
states are masked as follows:

8302: no resources for reception in the target station
80C4: temporary communication error

These types of error will not lead to the generation of a new partial data set,
but a repeat of the last send command.

Code excerpt: splitter for the formation of partial data sets
(sending station, FC11, network 1)

EEGIN

METWORE

TITLE =

ficheck out the rmwmber of data set and move raw data from DEl to ZENDr BUFFER or
fithe next send order with AG_SEHND

MOoP o;

L Flup_label;

EPL wl0; f/MMert =5

EPA wl0; fSMMert 0

EPA wll; fiSsenden: Datensatz
EPA wlz; fiSsenden: Datensatz
EPA wl3; fiSsenden: Datensatz
EPA wld; fiSsenden: Datensatz
EPA wl5; fiSsenden: Datensatz

o WM

Ffjump lakel =0 or =5: no function
w0z HNOP o;
EEA ; ffno function, end

Ffjump lakel = 1: fetch data set 1 and sawe in SEND EUFFER
mil: HNOP o;

L Flup_label;
T "SEND_EUFFER".send data rmumber_ data set; //indicates actual number of data set

FSfmove raw data from source into the send buffer
CALL "BLEMOW"

SRCELE = P#DE1._DEXO.0 BYTE 238,
RET_WAL = #blkmov_error,
LETELE = "SEND_BUFFER"_ send data.raw_data);
EEA ;
Description

The formal parameter #jmp_label of FC11 is the transmission parameter for
the requested partial data set number.
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Step
1. A jump distributor checks the number of the partial data set #jmp_label.
2. Depending on the variable #jmp_label the jump target is always another

call of SFC20 (BLKMOV) used to transfer data from a jump target not
identical with the previous one to the data area in DB1 of send buffer
DB40.

The program excerpt above shows the jump target for the first partial data
set (#jmp_label =1). At the beginning, the partial data set number
(#jmp_label) is saved as ID for the current partial data set in a reserved
area of DB40. Then SFC20 is called which moves the raw data from DB1
starting with byte O to a 238 bytes data area in the raw data area of DB40.
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3.6 Program execution in the receiving station (station 2)

Program execution
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Table 3-6 Principle of program execution in the receiving station
Flowchart Description
Data reception is managed in FB21.
;I;]T;sr\?;%ck is called in OB1 at cyclic
NW1: the procedure starts by calling
AG_RECV AG_RECYV, followed by a routine used
to analyze the status information
ERROR and NDR of AG_RECV:
ERROR? Sav«_e error status |
inDB43 If an error occurred (ERROR ==1), the
N corresponding error status will be saved
in DB43.
NDR? >
If a partial data set has been received
e D o i without errors (NDR ==1 and STATUS
par{]-zal data set =0) t_he data received is stored in DB41
starting at DBW?2.
. Set ID for
receive command
v NW2: Here, the data set ID of each
N . . . .
Save partal dataset1 || partial data set received is queried. ID
inDB1 "1" marks the start of a new receive
: command. In this case, an internal ID is
Saveparil daaset2 Ly || set in FB21.
v Now, partial data set no. 1 and then all
o successive partial data sets "1" ... "5
are saved in an area of DB1 assigned
O ww to the specific data set depending on
o) the individual IDs.
v After receipt of the last partial data set
Sortal data set 53 Save partial data set 5 no. "5" the.internal ID for a receive
‘ inDB1 command in FB21 will be reset.
N - }IDf The complete data set of 1024 bytes is
ese or H
receivecommand [P | réad and saved in DB1.
The routine waits for the next partial
data set no. 1 from a new data block.
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Code excerpt: calling AG_RECYV (receiving station, FB21, network 1)

BEZIN
NETWORE
TITLE =

SAin every circle AG RECY iz called for receiwed data.
Sfif a data set is receiwed, the actual {error) send status of receiwed data will
F/he zawved.

CALL "AG RECW" |

i l,/7¢ id of connection

LADDER WHELSHLFFD, /Y logic moduladress of cp
RECW "RECY BUFFER"_ receive_data,// any-pointer to receiwve buffer
NDE #recv_ndr,

ERROR
STATUS
LEN

frecv_error,
frecv_status,// actual function status
grecv bufferlength);

H $recv_error; f/ if no function error, jump
SPE Mool;
L frecv_status; // save actual (error) send status
T "PARBMETER/ERROR_DE" receiwe_error_status;
EEL :

MO0l: MNOFP o;
N frecv ndr;
EEE :

Description

The program excerpt above shows a call of AG_RECV in network 1 of
FB21.

The parameter LEN corresponds to the data length of the data received
and is saved in DB41.DBWO. The parameter RECV is assigned to the
receive buffer of DB41 which starts from DB41.DBW2. The parameters ID
and LADDR are defined in the configuration for connection of the relevant
station.

The status parameters NDR, ERROR and STATUS are provided with
stationary variables from FB21 and are analyzed in each program cycle of
FB21 when AG_RECV is called.

The parameter NDR is queried in each program cycle in order to identify
whether new data are to be received. If so (#recv_ndr ==1), this data will be
saved in data block DB1 (not shown in the program excerpt above) with
reference to the corresponding ID (partial data set number).

If an error occurs (#recv_error ==1) the error status (#recv_status) will be
saved in DB43.DBW43.
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Code excerpt: composer to re-combine the partial data sets received
(receiving station, FB21, network 2)

Ffcheck out the muamber of received data set, part of incoming data set
Fithe mambher is the input for the next following jump target
L "RECY_EUFFER".receive_ data. number data set;

5PL wld; ffwalue =5

SPA wld; ffwalus =0

SPA wll; ffwaluse =1: Datensatz
SPA wlz; ffvwalue =1: Datensatzs
SPA wl3; Sfvwalue =1: Datensatz
SPA wld; Sfvwalue =1: Datensatz
SPA wl5; Sfvwalue =1: Datensatzs

o WM

FfJump label =0 or *E5: has no function in this application
wid:  MNOP 0:
EEL ;

Ffjunp label =1: sawe data set 1
wmdl: MNOp o;

ffafter incoming of the first data zset, a global wariable "RECYV _ACTIVE" is set.
Fithis wariable indicates that receive of data set 1 to & is actiwve.
Fithis wariable will be reset after receiwving data set &

ZET ;

= frecv_active:

Ffolear DEL
CALL "IMNIT_DATA" (ffinitialize DEl with zeros
init_db := TRUE) ;

CALL "ELEMOW" §

SRCELE = "RECY_BUFFER" . receiwe data. raw data,
RET_WVAL = #blkmowv error,
DETELE = PDEL_DEXODO.O EYTE Z38);

EEA ;

Description

The variable "RECV_BUFFER".receive_data.number_data set in FC11
corresponds to the ID of the partial data set received in the receive buffer.
The value of the ID is identical with the number of the specific partial data
set. Depending on the ID, the target of the jump distributor is always a
further call of SFC20 (BLKMOV). The raw data received are copied to a
data area of DB1 (receive data) different to that of the previous jump target.

The program excerpt above shows the jump target for the first partial data
set ("RECV_BUFFER".receive_data.number_data_set =1). It starts with the
call "INIT_DATA" which is used only with the first partial data set. All data
of DB1 are set to 0. Then SFC20 is called. This block copies the raw data
area of the receive buffer for partial data set no. 1 (238 bytes in size) to
DBL1 starting at byte O.
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4 Installation of Hardware and Software
4.1 Hardware configuration
For hardware configuration please refer to Chapter 2 "Principle of the
Automation Solution".
The following MPI and PROFIBUS addresses are assigned to the project:
Station, module MPI PROFIBUS
Station 1, CPU 315-2DP 4 --
Station 1, CP 342-5 5 3
Station 2, CPU 414-2 DP 2 --
Station 2, CP 443-5 BASIC -- 2
For hardware installation, proceed as follows:
No. Focus Action
1 |S7 Hardware |Mountthe S7 400 unit to the rack as described in the installation
guidelines.
2 | S7 Hardware |Mountthe S7 300 unit to the rack rail as described in the installation
guidelines.
3 |Bus cable Install a fully prepared Profibus cable between the CP 342-5 and the
connection CP 443-5 Profibus interfaces and screw-fix the connectors on the
sockets.
4 | Bus cable Connect the MPI interfaces of both automation systems and the
connection programming interface of the PG with a fully prepared Profibus cable.
5 |Bus cable Make sure that the cabling end points of both bus systems are secluded
connection at both ends of the bus system using the matching resistors in the
connectors.
4.2 Software installation
STEP7

At this point, we will not go further into the installation of STEP7. the
installation is self-explanatory and performed in the usual Windows
environment.

Installing and loading the STEP7 project

Proceed as follows:
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No. Action Note / Explanation

1 | Open the STEP7 Manager.

Select the menu command File > Retrieve... to extract | Use the browser to search the

the project zip file relevant project and click OK to
“20987711_FDL_SDA_CODE_v10.zip" confirm.

3 | Select a directory where the project files shall be At the end of the retrieving
stored after extraction. process you will be asked

whether you want to open the
project with Step 7. Click Yes to

confirm.

4 | After you have opened the project, the SIMATIC The project tree is located on the
Manager shows a project named “FDL_Getstart 03". | left side of the SIMATIC Manager
Open the SIMATIC Manager project tree for this and in the top line the name of
project. the project is shown.

5 ﬂl This function is also available via
Select the station S7 400 first and click the icon Ctrl + L or by using the menu
to download. commands "PLC" -> "Download".

6 ﬂl This function can also be used by
Now select the station S7 300 and click the icon pressing Ctrl + L or by using the
again to download. menu commands "PLC" ->

"Download".

4.3 Configuration for connection
The application includes the complete configuration for connection. If you
have performed the steps described in the previous chapter, the sending
and receiving stations are already configured for connection by loading the
hardware configuration and the program modules.
If you use a different type of hardware structure than described in
Chapter 2 "Principle of the Automation Solution", you may perform the
following steps as an option.

No. Action Note / Result

1 | Switch all CPUs to STOP. Open the STEP7 project
“FDL_Getstart_03". Select "File" -> "Save As..." to save
the project.

2 | Change the hardware configuration for the S7 400 The CP parameters are
station. The changed hardware configuration must then defined in compliance with
be saved and compiled anew. the example application.

3 | Change the hardware configuration for the S7 300 The CP parameters are
station. The changed hardware configuration must be defined in compliance with
saved and compiled anew. the example application.

4 | Close the hardware configuration for both stations and The connection

open the connection configuration by clicking the project | configuration NetPro is
name in the SIMATIC Manager and then by double opened.

clicking the PROFIBUS symbol in the right window.
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No. Action

Note / Result

5 | Create a new connection between S7-300 and S7-400 in
NetPro. Click the CPU in station S7-300. The table of
connections is shown at the bottom of the NetPro
window.

This connections table can
be used to create a new
connection or to delete or
change previously
configured connections.

6 | Click an empty line in the table of connections and select
the menu commands "Insert" ->"New Connection".

The dialog box "Insert New
Connection" appears.

7 | Inthe "Insert New Connection" dialog box select "FDL
connection" under "Connection" > "Type" and click OK to
confirm your selection.

The selection box "Display properties before inserting"
should remain checkmarked.

A property sheet appears
that shows the properties of
the new FDL connection.

8 | Accept the settings for FDL communication shown in this
dialog box. Click OK to close the dialog box.

Now you have defined a
new connection.

9 | Delete all previous connections used for the example
application.

Only one connection for FDL
communication should be
defined.

10 | Save and compile the network configuration and load the
configuration into the stations.

Connection is properly
configured.

11 | Open the property sheet for FDL connection again for
each station and select the block parameters ID and
LADDR for both stations as shown in the illustration
below.

Black Parameters

1—ID

WH1ERDT00 —LADDR

Enter these parameters into the call command for
AG_SEND in FB10 of the S7-300 and into the call
command for AG_RECYV in FB21 of the S7-400.

These parameters are used
to identify the relevant
connection. These
parameters can be
accessed only if the
connection has been
properly configured.

12 | Load the changed program blocks into the stations and

perform a configuration test.

Use the variable table as
described in Chapter 4.4.
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5 Operator Control and Monitoring

Introduction

Control of the example application is realized with the help of variable
tables (VAT) for

¢ the active station 1 (sending station "SIMATIC 300_act"), VAT1
¢ the passive station 2 (receiving station "SIMATIC 400_p"), VATL.

Activating the variable tables
The variable tables can be opened and activated as follows:

Table 5-1 Activating the variable tables
No. Description Remark
1 | Connect the MPI cable of your PG with the MPI The MPI cable is
interface of any CPU. connected with a CPU.

2 | Mark the folder "Blocks" of the station ,SIMATIC
300_act* in the SIMATIC Manager and open the
variable table "VAT1".

3 | Mark the folder "Blocks" of the station "SIMATIC 400_p" | Both variable tables are
in the SIMATIC Manager and open the variable table open.
"VAT1"

4 | Mark the opened variable table for the station "SIMATIC | The window on the left
300 _act" and select "Window > Arrange > Horizontally" | shows a variable table for
from the main menu of the variable tables. the active station, the
window section on the
right shows a variable
table for the passive
station.

6 | Select the menu command "Variable > Trigger" to open
the "Trigger" dialog box. Choose the trigger point and
the trigger conditions for operator control and

monitoring:
Monitoring: end of scan cycle, every cycle
Modifying: beginning of scan cycle, once

5 | To enable monitoring of the defined variables, select
the menu command "Variable" -> "Monitor" for each ?’ﬁij'
variable table.

- As an alternative, the
button "Monitor variable" may

be used.

Note

The monitoring function is active if the progress indicator in the status bar of the
"Monitor variable" window is active (CPU in RUN).
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5.1 Variable table for the sending station (S7-300, station 1)

The screenshot below shows the variable table for the sending station
(status after transmission of 5 data sets while waiting for a new request to

send).

avar - [VAT1 -- @FDL_Gettstart_D34SIMATIC 300_act',CPU 3 =100 x|
ﬁ Table Edit Insert FPLC Wariable Wiew Options Window  Help ;lilﬂ
4| Di|d| S| % [Eel@|o]-] X|[= 2| M
Al Zfg &5 (a2 Yl | 65|97 |

Al rddress Symbal | Displa| Skatus value Maodify wal.
[y | [77/THITIELIZE DR with irit walues
2 M 44 "DATA_IMIT WaLlUE" DEC © 2 2
3 M 400 "IMIT_MEW _DATA" E!EIEIL- falze briie
4 Mforinfa byt OinDET
g5 DE1.DBEW 0 "Raw DATA" DB WVAR[1] DEC 2
G
7 ASTART DATA SEMD
g M 405 C'TRAMSM_START BEIEIL. falze b
9 /Mumber of actual dataset (1. 51
10 DE40.DBW 2 "SEND_BLIFFEH".send_data.number_data_setEE 4]
11
12 Hetatus of actual data SEMD
13 M40 "TRAMSM_ACTIVE" BDDL. falze
14 DB10.0Bx 0.0:"IDE_FE10" ransm_active BEIEIL. falze
15 DE10.0Ew 4 ("IDB_FB10".data_set_no HEX  wiH1GH0000
16 ADOME:
17 DBI0CBX 61:"DB_FB10" send_done BIM . 240
18| /JERROR:
19 DB10CBx 6.2 "IDB_FB10"send srmraor (BIM - 20
zo| ssTATUS:
21 DE10.DBEW 8 i"IDE_FB10" zend_status HE: WHTEHOO00
22
23 Alast eror in program
24 DBE43.DBw 0 i"ERROR_DB" send_eror_status HE: W BHO000
25
*| | i
FDL_GettStart_03(SIMATIC 300_act...\S7-Programm | <> [RUNT labs =52 | 2

Operator control and monitoring with the variable table for the sending station:

Area Comment

/INITIALIZE DB1: | Operator control: initializing DB1 (raw data)
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Area

Comment

Available as an option, e.g. before a new send command

DB1

[[for info: byte O in

Shows a new section with current raw data from DB1.DBWO

SEND

[ISTART DATA

Operator control: start event for the transmission of 1024 bytes of
raw data to station 2

/Inumber of actual
dataset (1 ...5):

The partial data set currently being sent to station 2.

data SEND

/Istatus of actual

Parameters and variables during transmission:
e general status variables of FB10 for the active send process:

e status parameters of AG_SEND: (done, error, status):
changed during the send process.

/last error in
program

The last error status of AG_SEND.

Information provided in the variable table of the sending station:

Address Symbol Function
M 40.1 "TRANSM_ACTIVE" | Remains set during the whole transmission process.
After transmission of the last partial data set, this
variable will be reset automatically.
DB40.DBW 2 | "SEND_BUFFER".se |Changed from 1 to 5 in an ascending order depending
nd_data.number_data | on the partial data set presently transmitted.
_set After completion of the whole transmission process
the status value must be "5".
DB10.DBX |"IDB_FB10".send_do | Status parameter of AG_SEND
6.1 ne
DB10.DBX |"IDB_FB10".send_err | Status parameter of AG_SEND
6.2 or
DB10.DBW |"IDB_FB10".send_sta | Status parameter of AG_SEND
8 tus
DB43.DBW |"ERROR_DB".send_e | Shows the last error status of AG_SEND.
0 rror_status

- analysis in the online help on blocks in STEP 7
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5.2 Variable table in the receiving station (S7-400, station 2)

The screenshot below shows the variable table for the receiving station
(status after reception of 5 partial data sets, data package completed,
waiting for the receipt of new data).

'll'ar—['!'ﬂ.Tl == @FDL Gettstart 034SIMATIC 400 _phCPU 414-2 DPYST-Programmil... _IDIEI
ﬁ Table Edit Insertk PLC Mariable Yiew Options ‘Window  Help _|5|5|

=| Dlela] 8| 4lmle]--| x|F 2] )

A rddress Syrbol | Display | Skatus walue Modify wal

1_ HMIMITIALIZE DHY with zeros

z Mo 401 "NIT_DE1_DATA" OOl [ false e

3 Morinfo byte DinDET

4 DE1.DBwW 0 "DATA_COMPLETE".DE_WaR[1] DEC 2

5

£ ASTATUS RECENVE DATA

7 M 405 "RECW_ALCTIVE" BOOL . falze

a8 DE21.0DBx 0.0:"IDB_FB21".recv_active BOOL . falze

a Jrumber of last received dataset

10 DE41.DBW 2 ["RECY EUFFER"receive data.number data_set (HEx ©  ‘wWHGHOOOS

11 Hlength of last received DATS

12 DE41.DBEw 0 i "RECY_BUFFER" receive_bufferenght DEC 240

13

14 Hetatus of actual data RECEMNE

15 AMDR:

16 DE21.DBEx 4.0 "IDE_FB21"recv_nd ‘BIM . 280

17| AERROR.

1a DEX.DEX  4.1:"IDE_FB21" recy_emor ‘BIM . 2H0

19| ssTATUS:

20 DE21.DEW & i"IDE_FB21"recy_status THEX  © wWiH1RHAETS1

21 Adlazt error in program

22 DE43DBw 2 i "PARAMETER/ERROR_DE" receive_emor_status: HEX WHTEHO000

23

1] | i
FOL_GettStart_OFSIMATIC 400_ph,..\57-Programmil | <@ [RUM labs < 5.2 | A

Operator control and monitoring with the variable table for the receiving station:

Area Comment

/IINITIALIZE DB1: Initializing DB1 (raw data reset to 0)

/ffor info: byte O in | Shows a section with current raw data from DB1.DBWO
DB1

[ISTATUS General status variables for the data reception
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Area

Comment

RECEIVE DATA

/Inumber of last
received data set

Number of the last partial data set received.

/Nlength of last
received DATA

Length of the last partial data set received (corresponds to
parameter LEN of AG_RECV)

/Istatus of actual
data RECEIVE

Status information of AG_RECV (done, error , status)

/llast error in
program

Last error status of AG_RECV received.

Information provided in the variable table of the receiving station:

Address Symbol Function
M 405 "RECV_ACTIVE" Remains set during the whole transmission process.
After receipt of the last partial data set, this variable
will be reset automatically.
DB41.DBW 2 |"RECV_BUFFER".rec | Changed from 1 to 5 in an ascending order depending
eive_data.number_da | on the partial data set received.
ta_set After completion of the whole transmission process
the status value must be "5".
DB21.DBX |"IDB_FB21".recv_ndr | Status parameter of AG_RECV
4.0
DB21.DBX |"IDB_FB21".recv_erro | Status parameter of AG_RECV
4.1 r
DB10.DBW 8 |"IDB_FB21".recv_stat | Status parameter of AG_RECV
us
DB43.DBW 2 |"PARAMETER/ERRO | Shows the last error status of AG_RECV. Normally
R_DB".receive_error_ | this value is "0".
status - analysis in the online help on blocks in STEP 7
5.3 Starting data transmission

The list of steps below describes how you can start transmission of 1024
bytes from the sending to the receiving station.

Note

! Please don't forget! The variable table must be "online" and "Monitoring"
must be activated to ensure that all values will be updated.
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No. Action Note
Initialize DB1 of the sending station with new data
1 | Enter a value between 0 and 100 in the last column This is the start value to
("Modify value") in line "MW 44" "DATA_INIT_VALUE" of |initialize DB1 with new data.
the variable table for the sending station.
2 | Mark this line and select "Variable" -> "Activate Modify The modify value is taken
Values". over as status value.
3 [ Mark the line M 40.0 "INIT_NEW_DATA" and select If set: the status value will be
"Variable" -> "Modify Address to 0". reset (to prepare a positive
edge for step 4).
4 | Keep this line marked and select "Variable" -> "Activate | A new status value is set.
Modify Values". The positive edge is used to initialize
DB1 anew with the start value defined under step 1.
5 | Check the result in line "DB1.DBWOQ" The start value as defined in
"RAW_DATA".DB_VARI[1]. step 1 is shown.
Set the values of DB1 of the receiving station to 0 (as an option)
6 | Mark the line "M 40.1" "INIT_DB1_DATA" in the variable | The status value is set.
table for the receiving station and select "Variable" ->
"Activate Modify Values".
7 | Keep this line marked and select "Variable" -> "Modify The status value is reset.
Address to 0".
8 | Check the result in line "DB1.DBWO0" The status value "0" is shown.
"DATA_COMPLETE".DB_VAR][1]".
Send 1024 data bytes from DB1 of the sending station to DB1 of the receiving station
9 | Mark the line M 40.5 "TRANSM_START" and select Starts transmission of 1024
"Variable" -> "Activate Modify Values". bytes of raw data, broken
down into 5 partial data sets.
10 | The transmission process will be finished automatically,
when all 5 partial data sets have been received in the
receiving station.
For exact details on the status values for AG_SEND and AG_RECV please
refer to the online help in STEP7.
Open the SIMATIC Manager, select the relevant block folder for this station
and mark the corresponding communication block. Press F1 to open the
online help for this block. When the window for "Help on FBs, CS for
SIMATIC NET CPs" is open, click the link > FDL connections to open a
further subwindow with a description of the status values "Meaning of this
block" under > (see also) under > Analysis of display.
6 Summary

The Getting Started project for FDL communication with SDA described

here is characterized by the following properties:
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¢ The communication blocks AG_SEND and AG_RECYV of the SEND /
RECEIVE interface are called for data transmission.

e The procedures initiated via the communication blocks AG_SEND and
AG_RECYV ensure consistent data transmission.

¢ A maximum data length of 240 bytes is used for the communication
command for communication blocks AG_SEND and AG_RECYV via
PROFIBUS.

e The individual partial data sets are consistently transmitted via the
communications protocol for FDS communication.

e Since 1000 bytes shall be transmitted, the whole area is divided up into
5 individual data sets to provide a simplified consistency mechanism in
the sending station; each of these partial data sets is provided with an
ID and the partial data sets are then transmitted successively to the
receiving station.

A simplified consistency mechanism in the receiving station saves the
read partial data sets into a separate area within a data block with
reference to their specific IDs.

This Getting Started example application reflects the requirements for
reliable transmission of the whole data area only to a limited extent. The
following example shall explain how errors in transmission may happen:

Based on the program structure, the receiving station "knows" that
transmission starts with partial data set 1 and ends with partial data set 5. A
full consistency mechanism which checks the sequential order and the
number of partial data sets as well as the data length is not realized in this
example. If, for example, data set no. 5 is missing, transmission to the
receiving station cannot be completed. The sending station will continue to
send new data sets, since there is no possibility to acknowledge receipt of
data. The new data sets received will overwrite the old data sets in the
receiving station. This means that data transmission cannot be performed
properly, since the consistency mechanism is insufficient.

Further Literature

Further details on FDL communication, function, structure and technical
problems can be found in the following manuals:

e "Communication with SIMATIC" Manual (see Product Support, ID entry:
1254686).

e "SIMATIC NET NCM S7 for PROFIBUS" Manual, Volume 1 (includes
important general information and notes on configuration for
FDL communication, see Product Support, ID entry: 1158693 )

e "System Software for S7-300/400 System and Standard Functions"
Manual (see Product Support, ID entry: 1214574)
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