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1 Document Summary

This document lists all the open items regarding the ITU DSP Basic Operation Library modification proposals. The items under investigation are described and a status of the discussion is given (party by party).
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3 Open Items

3.1 Inter-operability of 32-bit / 40 bit versions of a same speech codec

In regards of this topic, Texas Instruments proposed the following on Oct 15th 2003 :

· ITU should allow the flexibility of mixing the 32bit and 40bit operations in a same code version. 

1. Data type in memory can only be 32-bit or 16-bit, but never 40-bit.

2. This means that, it must be allowed that within the same code 32-bit arithmetic and 40-bit arithmetic co-exist.


· Though, ITU must specify coding guidelines which must :

3. Limit the 40-bit arithmetic usage to specific kernel loops (concept of accumulators).

4. Forbid any declaration of 40-bit data arrays.

5. Forbid the mixing of 40-bit and 32-bit operators within the same kernel loops defined by FOR(), WHILE() and DO macros.

In regards of this topic, STMicroelectronics proposed the following on Nov 21st 2003 :

· STMicroelectronics thinks that it would make sense to distinguish two different extension set libraries. The first one would refer exclusively to new 16/32-bit basic operator and the second one exclusively to 40-bit basic operator.

3.2 Program Flow Control Basic Operations

In regards of this topic, Hughes Software Systems proposed the following on Dec 22nd 2003 :

· incrCall() operator should be added to count the cost of calling & returning a function other than basic operators.

In regards of this topic, Texas Instruments provided the following feedback on Jan 09th 2004 :

· TI is not much in favor of adding the incrCall() operator. Indeed, TI would like to avoid needing to extend reference C code development time by tuning, in this case, the best inlining strategy to minimize function call cost. TI also sees that this in-lining strategy may be too much platform dependent.

3.3 Algorithm Complexity Measurement & Targeted Applications

In regards of this topic, Hughes Software Systems proposed the following on Dec 22nd 2003 :

· As an introduction to ITU-T basic operation library User Guide, it would be beneficial to mention that all the complexity weights are typically true for DSPs that are used in the terminal space and not for DSPs that are typically targeted towards network side. Can this also be explicitly mentioned in the STL User Guide ?

In regards of this topic, Texas Instruments, after further consulting of other parties (among which France Telecom), is not in favor of such distinction (Jan 14th 2004).

· Indeed, network side DSPs use multi-MAC or specific Single Instruction-Multiple Data (SIMD) capabilities in order to parallel the processing. This kind of optimization is orthogonal to the algorithm complexity evaluation.

· A programmer wishing to define his optimization target for a specific processor based on the complexity numbers generated using the STL basic operator library will need to apply a global acceleration ratio to this complexity number based on the target processor architecture feature.

3.4 Unsigned Fractional Multiplication

In regards of this topic, as of today, no “final” proposal has been submitted. Indeed, following Texas Instruments kick-off of the discussion on Oct 15th 2003, STMicroelectronics provided a 1st feed-back/comment on Nov 21st 2003 and Hughes Software Systems on Dec 22nd 2003.

The email discussion thread is currently at following stage :

· Texas Instruments would like to investigate further this topic in following steps :

1. Is there an interest to define the following [un]signed by [un]signed fractional multiplication operator set ?
   L40_[mult_|mac_|msu_][uu|su]()
     |         |           |
     |         |           `---> optional signed / unsigned suffix.
     |         `---------------> mandatory operation choice.
     `-------------------------> 40-bit resurned result.

2. Is there an interest to define the following additional [un]signed by [un]signed fractional multiplication operators ?
- L_mult_su() == L_mult() except signed by unsigned multipication is done.
- L_mult_uu() == L_mult() except unsigned by unsigned multipication is done.
- mult_su_r() == round(L_mult_su())
- mult_uu_r() == round(L_mult_uu())


3.5 Integer Multiplication (Signed and Unsigned)

In regards of this topic, as of today, no “final” proposal has been submitted. Indeed, following Texas Instruments kick-off of the discussion on Oct 15th 2003, STMicroelectronics provided a 1st feed-back/comment on Nov 21st 2003.

The email discussion thread is currently at following stage :

· Texas Instruments understands & agrees with STMicroelectronics concerns regarding the mixing of integer and fractional multiplications in a kernel loop which can have different result on various platforms ; some processors manage the multiplication mode with a control bit that needs to be turned on and off with specific additional instructions while other processors can handle that directly within the multiplication instructions.

However, TI sees an interest in defining a regular set of integer multiplication operators to enable also other ITU WG to use the STL library to specify imaging and video codecs for instance.

· This is why, Texas Instruments would like to investigate further this topic in following steps :

1. Is there an interest to enrich the integer multiplication operator family with following high level features ?  In integer mode, most people seem interested in the 16 LSBits when needing to truncate. Therefore truncation from a 32-bit result to a 16-bit result could probably need to be done as follows (with overflow & saturation control):
- mult0() == extract_h( L_shl( L_mult0(), 16))
- mac0()  == extract_h( L_shl( L_mac0(),  16))
- msu0()  == extract_h( L_shl( L_msu0(),  16))


2. Is there an interest to define the following [un]signed by [un]signed integer multiplication operators ?
           ,-----,-----,---------> integer mode multiplication
            |     |     |
   L40_[mult0_|mac0_|msu0_][uu|su]()
     |         |              |
     |         |              `---> optional signed / unsigned suffix.
     |         `------------------> mandatory operation choice.
     `----------------------------> 40-bit resurned result.

3. Is there an interest to define the following additional [un]signed by [un]signed integer multiplication operations ?
- L_mult0_su() == L_mult0() except signed by unsigned multipication is done.
- L_mult0_uu() == L_mult0() except unsigned by unsigned multipication is done.
- mult0_su() == extract_h( L_shl( L_mult0_su(), 16))
- mult0_uu() == extract_h( L_shl( L_mult0_uu(), 16))
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