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Configuring the SINEC H1 CP1413 I/O Server for Unsolicited Messages  by Fernando Gonzalez

Introduction

The normal operation for the Wonderware® I/O servers is based on a polling scheme.  That is, at a specified Update Interval time period, the I/O Server checks a “due list” of DDE items to be requested from one or more PLCs or other devices and sends a poll message to each device for each DDE item.  Once the DDE item is polled and its value is updated in the Wonderware® InTouch™ application, the item is removed from the “due list” until another Update Interval period has elapsed and the I/O Server starts the polling procedure all over again.

Under regular poll mode, the I/O Server waits for a response to a poll message from the device within the Reply Timeout period.  If the I/O Server does not receive a response within the Reply Timeout period, it sends the poll message again; and if it still does not receive a response within the Reply Timeout period, it sends the poll message one last time.  If still no response is received, the I/O Server places the topic into slow poll mode.  (See “Definition of Slow Poll Mode” on the Wonderware Knowledge Base CD.)

To optimize the polling procedure, some I/O Servers, like the Wonderware® Siemens SINEC H1 CP1413 I/O Server, can be configured to receive unsolicited messages from the PLC or other device.  This means that the PLC―without prompting from the I/O Server―can initiate communication with the I/O Server and send the updated values to the I/O Server without requiring the DDE topic to constantly poll the PLC for the particular DDE item.  With unsolicited messages, the PLC will know when an event has occurred before the I/O Server has to poll the PLC for the data!

Procedure

To configure the PLC and H1 CP1413 I/O Server for unsolicited messages, follow these main steps:

1. Configure the communications processor in the PLC.

2. Call the Send function block in the PLC program.

3. Create a data block according to the call to the Send function block.

4. Define a DDE topic in the I/O Server for unsolicited messages.

Step 1: Configure the communications processor in the PLC.

Create a Send data link block for the communications processor in the SIMATIC S5 programming software.  Start up the programming software and go to the program that configures the communications processor.  That is, if you have a CP143 processor, use the COM 143 software program; if you have a CP1430 processor, use the NCM COM1430 TF software program.  Note that no matter which communications processor is being used, the step described here will be similar for the particular software program that you are using.

Figure 1 shows an example that is using the COM 143 software program that has created a Send data link block with ANR set to 9.
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Figure 1.  Creating a Send Data Link Block in the COM 143 Software Program

As with all data link blocks, make sure that the PLC’s Ethernet address in the software program matches the address configured for the CP1413 network adapter card.  And make sure that the TSAPs in the PLC match the TSAPs set as Remote in the I/O Server as shown in figure 2 on the next page.  (Remember that the TSAPs are case sensitive.)  Also, make sure that the Read/Write field is set to Yes (“Ja” in German).
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Figure 2.  Entering the TSAPs in the COM 143 Software Program

Step 2: Call the Send function block in the PLC program

To send unsolicited messages, the PLC must contain a function block call to the Send data link block. The Send data link block is used in Indirect mode.  This means that the source of data to be sent to the I/O Server is stored in a data block before the Send data link block is called from function block OB1 as shown in this example and in figure 3 on the next page.

JU FB 244
;User typed in call to Function Block 244

NAME: SEND
;System places name of FB on screen

SSNR: KY 0,0
;Memory area for CP use. 0,0 means Indirect 


;initialization, interface 0.

A-NR: KY 0,A
;Must match ANR parameter in SEND data link 


;block

ANZW: FW x
;Job status flag word, user selectable.

QTYP: KS RW
;Type of data source- must enter RW to indicate 


;that the data source are in a data area in user 


;memory.

DBNR: KY 0,D
;D = number of data block containing source/


;destination parameters.

QANF: KF w
;w = word offset of source/destination


;parameters in data block D. w indicates where


;the parameters start in datablock D.

QLAE: KF 0
;Irrelevant, enter 0.

PAFE: FY x
;User selected flag byte for status and 


;diagnostics.
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Figure 3.  Send Data Link Block Called From Function Block OB1

In figure 3, function block 244, which is the Send function block, is called by data block 14, data word 0 as one of the parameters.  Note that data block 14 contains the direction of the data, not the actual data since the Send data link block is used in an Indirect mode to be sent to the I/O Server.

Step 3: Create a data block according to the call to the Send function block.

Create data block <d>, starting at word <w>, where <d> and <w> are the data block and data word locations.  (See figure 4 for an example.)  Then enter the following for the data block:

DWw = KS 'aa' 
;SOURCE data type (e.g., DB. Must not be XX, 


;RW, or NN). System supplies the apostrophes).

DWw+1= KY 0,d
;d = number of data block containing source 


;data if data type is DB or DX.

DWw+2= KF s
;Start address of source data.

DWw+3= KF l
;Length of source data.

DWw+4= KS 'aa' 
;DESTINATION data type (e.g., DB. Must not be 


;XX, RW, or NN). (System supplies the 


;apostrophes).

DWw+5= KY 0,d
;d = number of destination data block type is 


;DB or DX.

DWw+6= KF s
;Start address of destination.

DWw+7= KF l
;Length of destination area.

The Source parameters defined here determine which data is sent by the handling block (FB SEND).  Whereas the Destination parameters determine which data the H1 CP1413 I/O Server will think it came from.  It is for this reason that Wonderware Technical Support does not recommend that different Source and Destination parameters be used.
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Figure 4.  Creating a Data Block for the Send Function Block Call

Figure 4 shows an example where data to be sent to the H1 CP1413 I/O Server will start at data block 100, data word 5.  Only one register is to be sent to the I/O Server and the destination will be the same (that is, DB100DW5).

Step 4: Define a DDE topic in the I/O Server for unsolicited messages.

Start up the H1 CP1413 I/O Server and create a DDE topic in the I/O Server so that unsolicited messages can be received and handled properly.  Select the checkbox “Accept Unsolicited Messages” as shown in the H1CP1413 Topic Definition dialog box which is shown in figure 5.

Note that the checkbox “Disable Periodic Poll” is not selected.  If the Disable Periodic Poll checkbox  is selected, the I/O Server will poll each data point only once when the data point is placed on Advise.  If the data point value were to change later on, the value would have to be reported by the PLC in an unsolicited message using the Send function block call.  That is, the Disable Periodic Poll checkbox means the I/O Server will update the data point values that are not defined in the PLC in an unsolicited data message only once.

The Unsolicited Message Timeout listbox is the number of seconds that the H1 CP1413 I/O Server will wait before confirming the status of an idle unsolicited connection.  Since the I/O Server is not permitted to write on these connections, the integrity of the communications link can be verified only by closing and re-opening the connection.  An optimal value to enter in the Unsolicited Message Timeout listbox strongly depends on the average frequency with which the PLC reports unsolicited data.  This value should be high enough so that it can detect a line-idle condition, but also low enough so that any outage can be detected and corrected before the I/O Server loses a significant amount of data.
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Figure 5.  Creating a DDE Topic in the H1 CP1413 I/O Server for Unsolicited Messages

Also, make sure that the TSAPs entered in the H1CP1413 Topic Definition dialog box match those values entered when the Send function block was defined in the PLC.  Note that the Update Interval value does not impact unsolicited data since it is the PLC that determines the data transfer rate (that is, the frequency in which the SEND function block is called).

Congratulations!  The H1 CP1413 I/O Server is now ready to receive unsolicited data from the PLC.  If, after following these steps, you are experiencing problems, read the next section which will show you how to troubleshoot common problems that you may have encountered.

Troubleshooting Unsolicited Messages

Your best tool for troubleshooting any Wonderware I/O Server is the Wonderware Logger (WWLogger).  All communication errors are posted in WWLogger, including the most common errors when configuring the H1 CP1413 I/O Server for unsolicited messages, including these:

97/08/08 08:11:08.528/H1CP1413/board 0 0800060100025353535353535353 PLC2 response timeout

97/08/08 08:11:10.481/H1CP1413/board 0 0800060100025353535353535353 PLC2 vcid 9c04 :

97/08/08 08:11:10.501/H1CP1413/  i960 error 16 on Await Connect, retry in 15 seconds

Notice that these communication errors display the following useful items for troubleshooting:

· A date and time stamp;

· The application program that caused the error (H1CP1413 in the above examples);

· The device communication board(s) and the MAC address for that board;

· The remote Send TSAP (5353535353535353 in the above examples);

· The DDE Topic name (PLC2 in the above examples);

· The type of error (that is, “response timeout”, “vcid <xxxx>”, “i960 error 16 on Await Connect, retry in <i> seconds”).

Troubleshooting Response Timeout or i960 Errors

Response timeout or i960 errors mean that the H1 CP1413 I/O Server and the PLC are not communicating.  If you see either error in WWLogger, try the following suggestions:

1. Create a “normal” DDE topic so that the I/O Server polls the PLC for data on a regular basis.  If you continue to see i960 errors for this new DDE topic, check the Siemens PLC program and make sure that the Send and Receive data link blocks are being called in function block OB1.  Also, check the cabling (that is, the terminations, faulty connectors) and the TSAP entries.  (Remember that the TSAP entries are case sensitive!)
2. Check the PLC status using the Siemens Step 5 programming software.  In the main menu, select  Block Status from Test and type in “OB1”.  Look for any errors in the ANZW and PAFE parameters when you call the Send function block  (FB 244 if you are using a 115U PLC).  The ANZW parameter should have a 2 or 22 for its value which means that either a job is being executed or data is being transferred.  The PAFE parameter should always have a value of zero.  (See figure 3 which shows that the ANZW parameter has a value of two and the PAFE parameter has a value of zero.)  Note that if the ANZW parameter reports any errors (that is, Bit 3 is 1), you will probably see an i960 error in WWLogger. 

Here is the Job Status Word for the ANZW parameter which has the following data:

(Note: Bit 15=MSB, Bit 0=LSB)

Bit
State 1
State 0

0
Requested issued
No request issued 

1
Job executing
No job executing

2
Job terminated without error

3
Job terminated with error

4
Data transfer in progress

5
Data transfer

6
Data received

7
Data transfer disabled
Data transfer enabled

8
(bits 8-11: Module Error code)

9

10

11

12
(bits 12-15: unassigned) 

13

14

15

Check your Siemens user documentation for additional details on these error codes.

3. Connect to the communication processor and check the status of the Send data link block by pressing the <F4> key to activate the online test.  No errors should be reported as shown in figure 6.
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Figure 6.  Checking the Status of the Send Data Link Block
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There is also technical information on the Wonderware software products on the WonderTech Web site at http://wondertech.wonderware.com, the Wonderware Bulletin Board Service at (714) 727-0726,  the Comprehensive Support Knowledge Base CD, and the WonderFax FaxBack® service at (714) 450-5050.  Call Wonderware Technical Support at (714) 727-3299 for more information on the WonderTech Web site, the BBS,  the Comprehensive Support Knowledge Base CD or the WonderFax system.
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