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TC3 DC Times数据类型使用时的FPU异常规避（刘明）


	
摘  要：TC3 FPU异常，即TC3 FPU (Float Point Unit浮点运算单元) Exception。在对浮点数进行操作时， 如果出现对浮点数的非法操作（如除零，除+∞或-∞，负数开根号等等），TC3会抛出异常,为了程序的鲁棒性，需要规避这些异常。
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TC3 FPU异常，即TC3 FPU (Float Point Unit浮点运算单元) Exception。在对浮点数进行操作时， 如果出现对浮点数的非法操作（如除零，除+∞或-∞，负数开根号等等），TC3会抛出异常,为了程序的鲁棒性，需要规避这些异常。下图为浮点数除零操作时的异常的截图。
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 浮点数的除零可以通过添加隐式检查POU（CheckDivReal、CheckDivLreal）来规避。浮点数的除+∞或-∞，负数开根号等等，则需要编程者手动添加判读语句来规避。
遇到FPU异常，可以通过TC3弹出的提示框来确认异常类型，从而进一步找出异常出现在程序的何处。如上图，从SSE zero divide可以判断是浮点数出现了除零操作。通过Exception Code我们可以查询到更详细的信息，如下图。
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DC Times（分布时钟）代表基本的 XFC 技术，是EtherCAT 通讯的一个通用组件。所有的 EtherCAT 设备自身都配备了本地时钟，并通过 EtherCAT 通讯自动连续地与其它所有时钟保持同步。
处理DC Times时主要用到了三种数据类型（Tc2_Utilities库）： T_DCTIME，T_ULARGE_INTEGER和T_LARGE_INTEGER,其中T_DCTIME 和T_ULARGE_INTEGER为Unsigned 64-bit类型，T_LARGE_INTEGER为Signed 64-bit类型。
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3.1  lreal_to_int64函数
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lreal_to_int64函数使用时，输入数必须在- 1844674407370955161~ 1844674407370955161间，否则会出现FPU异常，Exception Code C0000090（STATUS_FLOAT_INVALID_OPERATION），所以在执行lreal_to_int64函数前 ，需要先判断浮点数是否在-9223372036854775808 ~ 9223372036854775807范围内。
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3.2  lreal_to_uint64函数
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lreal_to_uint64函数使用时，输入数必须在0 ~ 18446744073709551615间，否则会出现FPU异常，Exception Code C0000090（STATUS_FLOAT_INVALID_OPERATION），所以在执行lreal_to_int64函数前 ，需要先判断浮点数是否在0 ~ 18446744073709551615范围内。
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> Error Handling
> Basic Debugging
> Debug Help Library
 Structured Exception Handling
Structured Exception Handling
> About Structured Exception Handling
> Using Structured Exception Handling
~ Structured Exception Handling Reference
Structured Exception Handling Reference
~ Structured Exception Handling Functions
Structured Exception Handling Functions
AbnormalTermination
AddVectoredContinueHandler
AddVectoredExceptionHandler
GetExceptionCode

GetExceptionInformation

EXCEPTION_BREAKPOINT

EXCEPTION_DATATYPE_MISALIGNMENT

EXCEPTION_FLT_DENORMAL_OPERAND

EXCEPTION_FLT_DIVIDE_BY_ZERO

EXCEPTION_FLT_INEXACT_RESULT

EXCEPTION_FLT_INVALID_OPERATION

EXCEPTION_FLT_OVERFLOW

A breakpoint is encountered.
This value is defined as STATUS_BREAKPOINT.

The thread attempts to read or write data that is misaligned on hardware that does not
provide alignment. For example, 16-bit values must be aligned on 2-byte boundaries, 32-
bit values on 4-byte boundaries, and so on.

This value is defined as STATUS_DATATYPE_MISALIGNMENT.

One of the operands in a floating point operation is denormal. A denormal value is one tha
s too small to represent as a standard floating point value.
This value is defined as STATUS_FLOAT_DENORMAL_OPERAND.

The thread attempts to divide a floating point value by a floating point divisor of O (zero).
This value is defined as STATUS_FLOAT_DIVIDE_BY_ZERO.

The result of a floating point operation cannot be represented exactly as a decimal fraction.
This value is defined as STATUS_FLOAT_INEXACT_RESULT.

Afloating point exception that is not included in this list.
This value is defined as STATUS_FLOAT_INVALID_OPERATION.

The exponent of a floating point operation is greater than the magnitude allowed by the
corresponding type.




image5.png
TREAL_TO_INT6A





image6.png
MAIN
LEmE X BRE | T#E | 5lsen | fEes

B

+8 Te2_Standard = Tc2_Standard, * (Beckhoff Automation GmbH)
-+ Tc2 System = Tc2_System, * (Beckhoff Automation Gmbt)
=+ Tc2_Utites = Te2_Utites, * (Beckhoff Automation GmbH)

8 Te2_Standard = Te2_Standard, * (Beckhoff Automaton GmbH)

# @ Tc2_System =Tc2_System, * (Beckhoff Automation Gmbt)

-+ Te3_Module = T3 Module, * (Beckhoff Automation GmbH)
#+@ Tc3_Module = T3 Module, * (Beckhoff Automation GmbH)

B

Tez Standard
Te2_system
Te2_Utites:
Tez Standard
Te2_system
Tes_Module
Tes_Module

A

3320
34210
33350
3320

34210
33200
3320

S B e

B s
———

[E misicnpss
A"

[ msszeo
e

[ st
tsssubss

B e To.tRen
) uree s

- [E] varee_ToNT

F NG = ]

FUNCTION LREAL_TO_INT64.

Converts LREAL to signed 64 bit integer. Conversion of numbers > 1.84467440737095E+019 (overflow) and negative numbers (umrrkm)lgenemes FPU-Exception|
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