Ulrich Kulisch                                                                                                  August 8, 2005

Dear Colleague,

It really is not easy to follow a discussion from far away. So I am not sure whether I correctly understand everything what I read about 'Static Mode Declarations'. Nevertheless I do have a comment about the rounding mode.

I think the old way (of IEEE 754), first to set the rounding mode and then to call the arithmetic operation, is well established and I have no complaint about it nor did my earlier letter request its elimination.  

However, for interval arithmetic we need to be able to call each of the operations +>, −>, ∙>, />, and +<, −<, ∙<, /<   (here > means rounding upwards and < means rounding downwards) as one single instruction. (I simply call these operations 'my operations'). This requires new operation codes! These operations are distinct from the other approach where first the rounding mode has to be set and then the arithmetic operation is called.

I see a need for the older mechanism as well, in particular for those applications where the rounding mode is to be selected randomly. I think in this case the status register should provide a new mode for choosing the rounding mode randomly (by a hardware random number generator). Then all standard roundings would be performed with roundings that change at random. This would not have any effect on 'my operations' since they are called by other operation codes.

I would appreciate it very much if, with a new arithmetic standard, denotations for arithmetic operations with different roundings would be introduced. They could be:

+, −, ∙, /  for operations with rounding to the nearest floating-point number,

+>, −>, ∙>, />  for operations with rounding upwards,

+<, −<, ∙<, /<  for operations with rounding downwards, and

+|, −|, ∙|, /|  for operations with rounding towards zero (chopping).  

We would have to convince the language designers that this is much simpler and leads to much more easily readable expressions than for instance the use of operators like .addup. or .adddown. in Fortran. John Reid is already close to being convinced! In languages like C++ which just provide operator overloading and do not allow user defined operators these operations would be called as functions or via assembler. Our C-XSC, for instance, does not provide operations with directed roundings. They are hidden within the interval operations.

With best regards 

Ulrich Kulisch

