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Invention Submission Form


I.
The assigned Docket number is __________
(The Docket Number will be assigned once this form is received by the NVIDIA Patent Department. All subsequent correspondence regarding this invention must have this Docket number included in the subject line).

Please return the electronic version as well as the signed hardcopy to Brenda Gray. Alternatively, you can send them to T. Rao Coca or Rich Domingo in the Patent Department. 

II.
 Indicate the class that best describes the Invention ____________________

(Please look up the class from the NVDIA Patent Classification System, available on NVIDIA Legal website, and select the most appropriate class number to which the invention belongs) 

8.Software – 


8.6 Development Tools
III.
  Please answer the following questions:

1.  Summary title of the invention (50 characters):

A method for determination profitability of code expansion and expression reshaping strategies in an optimizing compiler.
2.  List the names of all the inventors, and indicate the lead inventor:

Lead Inventor: 
Inderaj Bains

Vinod Grover

Indicate to which group the Lead Inventor or the majority of inventors report by checking below:

(  ) MCP (  ) GPU   ( X) Software    (   ) Operations     (  ) Handheld     (  ) Research    (  ) VLSI   (  ) Other
3. Describe the invention, in detail, by including the advantages of the invention over the prior art. Alternatively, attach any supplementary documentation (e.g., white papers) that describes the invention:

In order to improve the effectiveness of global optimizations such as strength reduction, partial redundancy elimination [1], a compiler sometimes transforms program statements or expressions into canonical form. These transformations to canonical form involve algebraic transformations based on loop depths and/or global expression ranks. These transformations sometimes increase the code size locally (e.g. by applying the distributive law), but later global transformations (when applicable) can reduce the code significantly. However, when later transformations are unable to do code transformations then these local transformations tend to have a detrimental effect.
So the problem then becomes, when introducing extra code locally, to judge if it will improve the effectiveness of a later code transformation.

In this invention, we describe a simple solution to this problem in the context of partial redundancy elimination and strength reduction. The basic idea is as follows.

1) If a local code transformation involving some loop invariant part, such as based on distributive law, occurs in a basic block of a loop, then we want to ensure that the transformed code will be hoistable. If the block under consideration and the containing loop header are control equivalent then it is safe to expand the code in the relevant block. 

2) If an expression, occurring in a block B1, is expanded based on information propagated from a different block B2, and the expansion has the potential to increase the code. The blocks B1 and B2 must be control equivalent, otherwise there is the risk that the expanded code may not be safely hoistable later. 
The control equivalence can be decided by information available in the control dependence graph of the program. Other methods of determining control equivalence may also be used.

4.  Identify any related prior art, listing all related NVIDIA Inventions by Docket number:

[1]. Preston Briggs, Keith Cooper, “Effective Partial Redundancy Elimination”, Proceedings of the ACM Conference on Programming Language Design and Implementation, 1994.
5.  Is the invention related to a technology that is in compliance to the specification of any standard(s) body (e.g., OpenGL)?  If yes, identify the Standard and the Standard Body:

No.
6.  Identify the approximate date the invention was conceived and documented with engineering drawings or descriptions:

April 16, 2008.
7.  Identify the approximate date the invention was reduced to practice (e.g., working prototype or final product fabricated/constructed):

April 23, 2008. 

8.  List all NVIDIA product(s) in which the invention is, or will be, incorporated:

CUDA 2.1
9.  Identify all planned public disclosures (without NDAs) or offers for sale of this invention or of any product(s) that incorporate this invention:

None.
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