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1 Introduction

This document describes the solution for the request to support write retry for Modbus RTU protocol (Master).
This item was requested by PCR PEP0202612R.

Requirements covered by this specification:

3410 – Request to support write re-try for Modbus Protocol
3621 – PIF: Request to support write re-try for Modbus Protocol
3621 covers the V6.2 SP2 incorporation.

1.1 Definitions, Acronyms and Abbreviations

	Term
	Definition

	PIF
	Pre-implemented feature. Feature implemented in a previous version hot fix and merged into a current full release.

	
	

	
	


Table 1:  Terms and Definitions
1.2 Related Documents

	Document Name
	Location
	Definition

	Modicon_Modbus_VijeoSIO.doc
	http://inde02/VijeoDesigner/V610/Specifications/Protocol%20-%20Modbus/
	Main Specification for Modbus RTU protocol.

	
	
	

	
	
	


Table 2:  Related Documents

2 General Overview

There will be two configurable parameters to let the system designer specify the desired write retry timeout period and number of times to retry the write before abandoning the request. These are tunable parameters that can be changed on the fly. 
2.1 Product Perspective

This new feature is not intended for most customers. This requirement is to address customer such as ChangDe textile and Li Ju in Shanghai that have custom-built microchip controllers with a Modbus slave that will stop responding for x00ms. According to level 3 support in Shanghai, there are many customers that currently use custom controllers to keep costs down. However, it is anticipated that the bulk of Vijeo Designer customers would never need this functionality. Therefore, to reduce confusion, the GUI has not been altered to include this feature. It will be enabled and disabled via two special runtime registers write.
2.2 Product Functions

This requirement is to support write retry for Modbus RTU protocol (Master). Currently, Vijeo Designer only supports read retry for Modbus RTU protocol (Master). The configuration can be set via two @prop variables.
The detail configuration includes:

1. Write request timeout in milliseconds (ms) with a maximum of 50ms.

2. Number of retries for Read request, it is to be independent for Read and Write request

2.3 Operating Environment

This feature will function with all Targets that can support the Modbus RTU protocol (Master).
This feature is for customers using custom-built microchip controller on Modbus RTU protocol.

This feature will be provided in V6.2 SP1 Hot Fix 1 to the specific customer requesting it.

It will be incorporated into V6.2 SP2 without any modification to the feature or the method to configure it.  It will exist in all subsequent versions of Vijeo Designer.
2.4 General Constraints

We currently have a write queue for Modbus protocol. With the write retry being introduced, we need to test the co-existence of queue and write retry extensively.

2.5 Assumptions and Dependencies

Assumption: 

· This requirement is only offered to limited customers

Dependency: 

· Feature is hidden to general customers

· Customers are aware of the risk in the co-existence of the write queue and write retry

· Require the customers' custom-built microchip controllers with a Modbus slave in order to properly test the functionality.

2.6 User Documentation

User documentation will not be prepared since this write retry feature is limited to certain customers. Limits in settings will be stated in Application Notes prepared by product support team before delivery.
3 Detailed Description

Write retry feature for Modbus RTU (Master) protocol.
3.1 Runtime

3.1.1 Use Case #1: Enable Feature on the Fly
The user is working with Modbus RTU (Master) and wishes to have the write retry ability if a write to Modbus slave device ever fails. 

As an example, both a write of 50ms to @prop:6, and a write of 3 to @prop:7 is made.

Now Modbus RTU (Master) will retry the write 3 more times with a wait of 50ms apart before abandoning the write request and considering the communication between the master and slave device as lost. 
For example, with the following write sequence: 

1. 01 10 00 01 xxxxx

2. 01 10 00 02 xxxxx

3. 01 10 00 03 xxxxx

4. 01 10 00 04 xxxxx

5. 01 10 00 05 xxxxx

Assuming that all writes for "01" packets are without a response from the Modbus RTU Slave device, the behavior would be the following: 

1. 01 10 00 01 xxxxx




<50ms>

2. 01 10 00 01 xxxxx
1st retry



<50ms>

3. 01 10 00 01 xxxxx
2nd retry



<50ms>

4. 01 10 00 01 xxxxx
3rd retry



<50ms>

5. 01 10 00 02 xxxxx

6. 01 10 00 03 xxxxx

7. 01 10 00 04 xxxxx

8. 01 10 00 05 xxxxx

	Property Name
	Default/Initial Value
	Range
	Notes

	@prop:6
	0 ms
	0, 50 – 1000 ms

Write Only Register
	This property controls write retry wait time for Modbus RTU only.  A value of zero means feature not enabled.

If a value outside this range is entered at runtime, it will be ignored, and either the minimum or the maximum will be used, depending on which is closer.
No error messages will be issued.

	@prop:7
	0
	0 – 20
Write Only Register
	This property controls the number of write retries for Modbus RTU only.  A value of zero means feature not enabled.

If a value outside this range is entered at runtime, it will be ignored, and either the minimum or the maximum will be used, depending on which is closer.
No error messages will be issued.


Note: None of the @prop values will be retained when the Target's power is turned off.
4 Design Constraints

The use of @prop variables is the only method implemented for this Modbus RTU write retry feature.
5 Non-functional Requirements

5.1 Performance

5.1.1 Editor

This requirement will not affect the performance of Vijeo-Designer Build time in any way.
5.1.2 Runtime

This requirement will not affect the performance more so than variable refresh delay due to the setting on Send timeout, and Retry time when write operation failed for Modbus RTU protocol.
5.2 Resource Utilization

Using this new feature will consume a reasonable amount of resources (memory and CPU), consistent with other protocol drivers.
An additional use of the pre-existing write queue buffer will occur when this Modbus RTU write retry feature is holding off the write process.
5.3 Compatibility

Adding this new feature could potentially cause a runtime behavior change with the wait time and write queue. Careful consideration and testing must be done by the customers before implementing the new feature in their final environment.
5.4 Security

The use of @ props is considered as sufficient security in hiding this feature from use by unintended customers.
5.5 Other as appropriate

With this write retry feature disabled, Modbus RTU (Master) protocol will still adhere to the benchmarks of the IOP test.
Use of these new properties will make the protocol non-compliant with the Schneider Electric Modbus TCP/IP protocol standard. It will not be tested for interoperability with these settings turned on.
6 Open Issues

List any unresolved issues, or issues for discussion.  This is essentially a “to-do list” for the document.  By the time a specification is put forward for approval, this list should have no open issues.

	Issue
	Description
	Status

	1
	Describe the issue or problem
	Enter “Open” or “Closed”
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