Shared Data Access Programmed example

This is a listing of an example using a Siemens S7-315 PN/DP processor programmed in Step 7 V5.5.
It demonstrates how a PLC program would access Shared Data variables over the PROFIBUS

network.

Note that the IND780 Terminal is set up as a Floating Point device at node 3, with Shared Data
Access Enabled.
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Below are tables from the PLC manual that describe the offset mapping of the Inputs and Outputs as
they are exchanged between the PLC and the IND780.

Table 7-10: Floating Polnt Output Assembly Map

Ofser & Floating Polnt Formar
] Reesrved
2 18t Szale Slot Command
4 1zt Soale Slot Floating Paint Value
[:] 1zt Soale Slot Floating Paint Value

a 2" Seale Slot Commiand

0 2™ Zeale Slot Floating Paint Volue

12 2™ Zeale Slot Floating Paint Volue

14 3" Seala Slof Command

arminal PLC Imterfoce Manual

64057518

Ofser # Floating Polnt Formar
16 3" Scale Slot Flogfing Point Valus
18 3" Scale Slod Floofing Poind Valus
20 4" Seole Skot Command

22 4" Seale Skt Floating Point Valus

24 4" Scole Slot Flogling Point Valus

26 §" Scole Skot Command

28 5" Scole Skt Floating Point Valus

30 5" Seole Slot Floating Point Valus

32 8" Scole Skot Command

34 6" Scole Skt Fleating Point Vialue

36 6" Scols Slot Floating Point Valus

38 7" Scale Skt Command

40 7" Scaols Skot Floating Point Valus

42 " Scole Skot Floating Point Vialus

a4 8" Scale Slat Command

46 8" Scole Skot Floating Point Vialus

48 8" Scale Slot Floating Point Valus

50 9" Scole Skt Command

52 9" Scale Slot Floating Point Valus

5d " Seale Flodfing Point Valus

56 10" Scalls Skat Command

58 10" Sealls Slat Fleafing Peint Valua
L] 10™ Scols Flodfing Point Valua

&2 11™ Scals Siot Commaond

64 11" Scols Skot Flating Point Valus

[ili] 11" Scals Flodiing Poind Valua

L 12" Sealle Skat Command

T0 12" Scalls Slot Fleafing Point Valua

i 120 oo Flocios Boici Uolug

T4 Shared Daio Commond

T8 Shared Dafa Fisld Nome —lerminal noms
kL] Shared Daio Fisld Momse — variabla nome
B0 Snared Dato Field Mome — wariabla nomes
82 Shared Daig Fisld Noms — wariable nome

B4 Shared Data Write Walus™

Ll Shared Dato Write Valus™

] Shared Dato Write Walus™

a0 Shared Daia Write Valus™

a2 Shared Dato Write Walus™

102 Shared Dato Write Valus™

A

Input Offset Mapping

Output Offset

Mapping
Tapie 7-11: Floating Polnt Inpui Assembly Map
Offset # Floating Point Fleld Oftsel # Floating Point Fleld
o 15t Scols Stot Commond respanss ™ 54 7" Scale Slof sholus
2 =t Scola Slof floating poirt # 58 £" Scale Slof Command responsa
4 15t Scols Siot floating point 58 2" Scale Siot flocking point #
[ Tt Seols Sot iohus 80 | 8™ Scale Slot flodting point #
8 2™ Scols Siot Commond respanes 62 8" Scale Siot shotus
10 2™ Scola Siot floting peint # 84 O™ Scale Slof Command respense
12 2™ Scolls Slot floating poirt & 68 9" Scals Siot fiocfing point #
14 2" Scole Slot sivius 83 ™ Scale Siot flocking point #
168 3" Ssale Slot Command TeSDOnas 0 9" Scals Slot shatus
18 3" Scale Slot floating point # 72 10" Scale Slot Command responas
20 3 Saale Slat foating point # 74 10" Seals Slot flocfing point #
22 3" Scale Slot sighus 78 10" Seale Siot floofing point #
24 4" Seala Slot Command reeponas 78 10" Seals Slot shahes
26 4™ Scala Siot floofing point # a0 11" Seala Siot Command responas
28 4" Scale Slof floofing point # az 11" Scale Sict floafing point #
30 A" Seala Slof shatus a4 11™ Seala Slot floofing point #
3z 5" Seala Slof Command reeponaa 28 11" Seale Slot sl
3 5" Scals Siof flocfing peint & aa 12" Seals Slot Command responas
26 & Scals Slof floofing point # 90 12" Scals Sict floafing point #
a8 5" Scale Siot status 92 12" Scals Sioi flocfing point #
40 €" Scale Slof Command reeponss 04 e —
4z €™ Seala Siof floofing point # 88 || shored Dato Accees Shohes
4 €" Scala Siof floofing point # 98 Shared Data Pead Field Vilus™
46 €™ Scale Siof shahus 100 || Shored Dato Pead Field Vlue™
48 7" Scale Slot Command reepones 102 Shorad Dato Pead Field Valus™
50 7" Scala Slof floofing point # - ~
52 7" Scal Siof floofing point # 116 || Shored Dato Read Field Valus™
Shared Data

Access




The Program Listing starts here with the OB1 routine.



0Bl : "Main Program Sweep (Cycle)™

Comment -

E Hetwork 1 : Handle the Cyclic data

FC1
"Simple Float
Example™
ENO

EN

E HNetwork 2 : Zerc the Shared Data command buffer between commands.

DRZ _DRE0D_O
Trigger
the
SDV_DPRE Lo
cess
routine FCZ2
to :%Ed a o the Cutput
ticket between
"Feneral Shared Data
Data™. Commands
R.E ad "S50V_Zero_ Cutput
Ticket Buffer™
I/I EN ENO

E Hetwork 3 : Shared Data Access Program Example

Shared Data via
PROGRAMMED
Access Example

"General
Data™.
Start_
Routine
EHS WOVE
| | FP"l EN ENC
1 T T Ed = =
O0—IN
"zeneral
Data™.
Step
OUT NHumber
DB3
FB3
"SDV_PRE Rccess™
EN ENC




This routine provides a sample for howthe PLC can access Shared Data
over the PROFIBUS. It does the following:

Monitor AS0101 for a value of 1. When seen, go to step 2.

Read AK0101 and place the string value into a string named Badge
Read AJ0101 and place the Floating Point value into Captured Weight.
Write the Cycle Count to AI0101.

Wait for AS0101 to go back to zero before resetting the sequence.

hwh e

Note that this routine is for an IND780 configured in Floating Point mode. So,
the mapping for Shared Data Access needs to match the Floating Point structure
defined in the PLC manual (see 64057518 R08 IND780_PLC_EN.pdf).

The output offsets for Shared Data Access are as follows (see table 7-10):
Byte Offset Description

74 Shared Data Command (0 = Idle, 1=Read, 2=Write)

76 Terminal Name (Default to 0)

78 Shared Data Variable name Characters 1&2

80 Shared Data Variable name Characters 3&4

82 Shared Data Variable name Characters 5&6
84-103 20 byte Write value, with byte zero starting at 84

The input offsets for Shared Data Access are as follows (see table 7-11):
Byte Offset Description
96 Shared Data Access Status (see state list below)
98-117 20 byte Read value, with byte zero starting at 98.

Shared Data Access Status States are as follows:
State Description
Null Status
Command completed OK
Invalid Shared Data Name
Invalid Shared Data Command
Write Failed due to Write-protection (legal for trade)
Invalid Data Format
Cannot Access Remote Terminal (check terminal name value)
Invalid Service Request
Messaging not Enabled
Access Denied
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Routine FB3 is where the Programmed Shared Data Access sample is located. The listing
fromthis point forward is from that routine.

= m: Initialize Routine

CMP =I| MOVE MOVE
EN ENO EN ENO
0—IN 1—IN
Hu r
"General "FE_ "General
Data™. OUT —Output_74™ Data".
Step_ Step_
Humber — IN1 OUT —Humber
0 —INZ

E Network 2 : Run Polling Timer for AS0101 Read

Cnly 2llow the poll to run if the previous Shared Data RZccess completed OE
{Status < 2). When the Timer is complete reset it so that we do the whole
thing

again in a little bit.

"General
Data". T
Start_ §Run_
CMF ==| CMF <| Timer Done Start_Tmr
——

"FP_Input_
S&" —{IN1

Z—INZ

INl

1—INz




E Hetwork 3 :

Popll AS50101 for a value of 1 every 500 Milliseconds

§TMO AS0101 Poll St
read
#THMR _R50101_Poll
Stertc
EN ENO
Complete
"GFeneral
Data™ .
$Run_ Start_
Start_Tmr —IN { FTimer_Done
T§500M5 —ET ET .-
Bl Network 4 : Set up Read of AS010L
"General_
Data".
Start_
CMF == Timer_Done MOVE MOVE
] =N NG =N ENO
1IN 0—IN
"ED_
OUT |-Output_T&"
"FD_
OUT |-Cutput_74"
IN1 MOVE MOVE MOVE
NG ENO N ENO |-
1INz
25 —IN To1t HIN To1r —IN QE338
"FE_ - -
OUT |-Cutput_78" OUT |-Output_g0" OUT |-Cutput_82"
MOVE
=N ENO
2IN

mber

"Ceneral_
Data™.
Step_

OUT |HNumbex




E Wetwork 5§ : Wait for the response for AS0101

loutput first.

If the Command completed OE
we're ready to read =2 ticket.
lgo back to step one and do it 21l again.

{BRccess Status =
If we are,

1)

then read the value and see if
then move on to step 3.
Don't forget to zero the command

Otherwise,

CMP =]

"General
Data™.
Step_
Humber —| IN1

2 —INZ

"FP_Input_

ggm

1 -

CMP =]

IN1

INz

MOV
EN ENO
MEG
"FP_Input_ "LS0101_
38" —HIN OUT [—Read™
MOVE
EN ENC —
0IN
2
"ER_
OUT [—Cutput_74"
CMP == MOVE
EN ENO —
1IN DBZ _
IN1 H

"General

0—INZ Data™.

Step

OUT —Number

CMF == MOVE
EN ENO |~
3IN
IN1

"General

1INz Data™.

Step
OUT [~Humber




B Network 6 : Read RK0101 to get the Badge String

to recieve & new command) .
the next step.

Wait for the Shared Data Access Status to go to zero (that mesns that the
IND780 saw the Zeroed Command output from the previous step and is ready
Then set up the Read of AK0101 and move on to

CHF MOVE MOVE
=N =NO ENO
1 o QR332
G "ED_
ta o, o OUT |-Output_76"
"FP_Inpuc z
"General_ 36" —|INL "EP_
Data"_ OUT |-Outpur_74"
Step_ 0—INZ
Number — IN1 MOVE MOVE WOVE
= =NO = =NO ENO |-
3—INz
AR | IN To1r - IN had
"ED_ "ED_ "ED_
OUT |-Output_78" OUT |-Output_g0" OUT |-Qutput_82"
WOVE
= ZNO |-
4
"General_
Data”.
Step
OUT |-Number
Em Wait for the read of AKO101l to complete.
After the read is done, copy the string into the 'Badge' tag in DBZ. The Zero
the command and move on to the next step.
CHF = WOVE WOVE

1INz

INL

INZ

"FloatingP
oint_

Input” —-IN

U]

ENOC

MOVE

OUT |-DBZ .DBDZ

wED

fumber
"Genezal
Data".
Step_

OUT |-Number

OUT |-DBZ.DEDE

"FP_Input_
108

QUT |-DBz .DBW10




E Network 8 : Setup Read of AJO101

[lait for the Shared Data Access Status to go to zero

to recieve a new command) .

(that mezns that the
IND7&0 saw the Zerced Command output from the previous step and is ready

Then set up the Read of AJ0101 and move on to
the next step.

CuF

"FE_Input_
Ceneral 36" - IN1
Data”
Step_ 0—INZ

Humber — INL1

EE_
QUT —Output_T&"

"FD_
OUT [~Output_74"

o1 o

"FE_ "FE_
OUT Output 78"

OUT —Output_80"

MOVE

Bl Network 9 :Wait for the Resd of AJ0101 to complete

ENO —

"Ceneral
Data™.
Step_

OUT |-Nurber

[When the read of AJ0101 is complete,

into the "Ceptured Weight” walue in DE2. Then,
Imowe

on to the next step.

get the Floating Point value and put it

zero the Cutput command and

MOVE

1INz

Number —{IN1

*Floating®

oint_

"FE_Input

"General_ 9" —{INL
Data"_ Input” |
Step_

ENO

*Ceneral_
Data".
Captured_

OUT Weight

FD_

OUT |-Cutput_74"

*General_
Data".
Step_

[Humbex

"FE_

output_ 22"




B Hetwork 10 : Setup Write of AI0101

Wait for the Shared Data Access Status to go to zero (that means that the
IND780 saw the Zerced Command cutput from the previous step and is ready
To recieve a new command) . Then set up the Write of AT0101 and move on to
the next step. After the Shared Data name is setup, increment the cycle
counter and copy it to the output (transmit] area of the I/0 map-

CuF WOVE MOVE
o f———m ENO
2z o—1m gm33z
"FD_
o, 1 OUT [~Cutput,
"FE_Input z
98" - INL "FR_
OUT (-Outpus_74"
0—{INz
N1 MOVE MOVE
EHO EN =0 |
7 {1z
Ao "01T —IN rorr < QW338
"FP_ "FE_ "ER_
OUT [—Outpus_78" OUT [—Cutput_s0" OUT |-outpus_sz"

"General *General
Data”. Data™. Data"-
Cycle_ Cyele_ Cycle_ "FB_
Counter -{IN1  OUT [~Counter Counter —{IN OUT |-Cutput_84"
1Nz
MOVE

ENO

"General_

Em: Wait for the Write of AI0101, then wait for AS0101

When the Write of AI0101 is dome, set up to Read AS0101 again and wait for
it to go to zero so we can terminate the routine.

CumP WMCOVE
EN ENO
0—IN
"FEF_Input 2
g&" —{IN1 "FP_
OUT [—Cutput_74"
1—IN2
IN1 MOVE
EN ENO [~
8 —INZ
3IN
oUT




El Metwork 12 : Bun the End Timer

Wait for the IND780 to say that it saw our Zero Command, then run the Timeer
that allows us to poll AS0101 for going to Zero.

"General
Data".

End Timer
CMP == Done

/1

H er "FPF_Input_
"General_ 3g" —INl
Data™.
Step_ 0 —INz

Number -{IN1

5 —-IN2

Bl Hetwork 13 : End Timer

Poll |
zero
$TMR_AS0101_DPoll_
End
EN ENO

"General

Data™.
#Pun_End End_Timer_

Timer {IN 2 FDone
T§500M5 —FT ET —..




E Network 14 : Set up Read of AS0L0L

When the End Timer has expired,

set up the Read of AS50101.

"General_
Data".
Step
Numbex —

3

IN1

INZ

"General_
Data".
End Timer_
Done

WOVE WOVE

|} =N =H0 = =NO
11N o
ouT
"FE_
OUT [-Output_74"
MOVE WOVE
=N =NWO = zNo
‘a5t —{In R334 o1t —IN Qa3sE
"FE_
OUT |-Output_80"

"General
Data™.

Step_
Humber

oLt -

MOVE

ENO

"FD

Foutput_sz™




E Network 15 : Wait for the response for AS0101

If the Command completed OE (Access Status = 1) then read the walue and see if
it has gone back to zero. If it has then move on to step 1Z. Otherwise,

lgo back to step % and do it all again. Don't forget to zeroc the command
output first.

CMP =] CMP =] MOVE
EN ENO

"FF_Input
"Ceneral 36" —{IN1 "FP_Input_ "AS0101_
Data™. 38" —IN OUT [-Read™
Step_ 1—IN2
Humber —{IN1 MOVE
EN ENC [~
10— INZ
0—IN

"FD
OUT |-Cutput_74"

C MOVE
EN ENO —
12 4IN
"RS0101_
Read" —IN1
"General
0 —INz Data™.
Step_
OUT ~Humber
CMP == MOVE
EN ENC —
3IN
"AS0101_
Bead" —IHN1
"General
1—IN2 Data™.
Step_
OUT ~Humber

El Metwork 16 : We're Donel

If we made it here, then AS0101 is Zerc. Terminate the routine.

"Ceneral
Data”.

Read
ohE = Tickes

D

Data™.
Step
Number | IN1

1z qINZ




The routine can be run fromthe SDV_Program_Access Variable Access Table (VAT) as
shown below.

@ IND780_PBUS_FLT_SDV_V02 -- C:\Users\..\IND780_PBUS _FLT_Shared Data_S505_VO2\IND780_P
| = IND780_FBUS_FLT_SDV_W! [ Dbjsct name | Symbolic name | Createdin language | ¢
E|" SIMATIC 300 Station B3 System data
-l CPUSTS-2PNADPI) {5 gy Cycle Execution L&D
=-En 87 Feoenll) | oses Loss of Rack Faul L4D
g ﬁs 4 0B100 Complete Restart L&D
i FB3 SDY_PRG_Access LaD
£k FC1 Simple_Float_E xample LAD
Ok FC2 SDV_Zero_Output_Buffer LAD
DB IND_FP_Drata LB
F DB2 General_Data DE
3 DB3 LB B
= UDT1 IND. Float_Data 1L Use this VAT to control the
o UDT2 Command_Responze STL Programmed Shared Data
o uDT3 IND_FP_Status STL
P i / Access Example
C ‘E’ SDW_Program_Acc... SOV _Program_Access J
g Shared Data_aAcce.. SHered Data_Access
L3 SFB4 TOM STL
L& SFC20 BL¥MOY STL
] T = arall [ T N
£ SDV_Program_Access -- @IND780_PEUS_FLT_SDV_VO2\SIMATIC 300 Station\CPU315-2 PN/DP(L)\S7 Program(1) OMLINE =
£ Address Symbol Symbol comment | Display format | Status value ‘ Modify value Start the routine
1 /il Trigger the next Ticket Read
2 DB2DBX 0.0 : “General Data"Read_Ticket - Trigger the SDV_PRG_Access routine to read... | BOOL
3 |
4 Ji Show the SOV_Program_Access Routine Status
5 DB2DBW 18 : "General_Data" Step_Mumber SDV_PRG_Access routing Step Number DEC 12 f h
5] DB2DBW 20 : "General_Data" Cycle_Counter Number of tickets Read (written to AI0101) DEC 6 : StatUS of the
7 aw’ 330 "FP_Output_74" Shared Data Command (0, 1, or 2} DEC ) routine
8 W 352 "FP_Input_9§" Shared Data Access Status DEC o
9
10 /! Show the Data that was Read
11 DB2DBD 14 | "General_Data" Captured_Weight: Weight read from AJ0101 FLOATING_POINY 100.7
12| | DB2DBD 2 CHARACTER 222 < Values read
.. ' Y
13] DB2DBD & CHARACTER 1111 back
14] DB2.0BW 10 CHARACTER WV#1650000
15]

The routine is started by setting the "General_Data".Read_Ticket bit to True (1).

To see the routine execute properly, a Shared Data Server session should be opened with the
IND780. Set values into the following Shared Data variables so that you can seem them read back
into the PLC:

AK0101 — write a string no longer than 10 bytes, "111-2222" for example.

AJ0101 — write a floating point value, 100.7 for example.

AS0101 —write a 1 to this value AFTER you have started the sample program. You will see
the program steps cycle up and then stop. To terminate the currentpass of the routine you
will need to set AS0101 back to 0.

Set up a Callback on Al0101 to see the PLC update this value automatically.




Here is an example of the Shared Data session being usedto run the process. Note that a
telnet session can be started using the following command froma DOS prompt:
telnet 172.18.55.5 1701

( ] Telnet 172.18.55.5 =Saen X The value 100.7 written to
- AJ0101 for the PLC to read.

m| »

The string “222-1111" written
—| to AK0101 for the PLC to read.

=
|

e Callback set up to show Al0101
when it updates

The value 1 being written to
AS0101 AFTER the Sample
program has been started.

Callback on Al0101 triggered to
show the value 7.

=
5

=
=
=
=
-

=
=

=
=
D=
=
=
)
)

The value 0 being written to
AS0101 to terminate the routine.

=
)
=
i)
-




