
SDK, libraries, debugger, more on timing
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CUDA SDK
❖ The CUDA installation comes with many goodies:
• Documentation

/scinet/arc/cuda-5.0/doc/pdf                    
/Developer/NVIDIA/CUDA-5.0/doc/pdf  (HP laptop)

• Samples
 /Developer/NVIDIA/CUDA-5.0/samples  (HP laptop; absent on arc?)

• Binaries (profiler, debugger, IDE)
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Documentation
❖ CUDA/doc/pdf
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CUDA SDK code samples

❖ Many code samples.  

4
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deviceQuery
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simplePrintf
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many more
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CUDA libraries
❖ The best code is that which you don’t write

❖ NVIDIA put lots of effort into optimizing libraries.  Use them!
• CuBLAS   (matrix operations)
• CuFFT      
• CuSparse (sparse matrix)
• CuRand   (random numbers)
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cuBLAS

9

Housekeeping

Housekeeping

Work!!
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CUDA_CUBLAS_Users_Guide.pdf
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Timings
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Speed in GFLOPS
❖ matrix multiplication in single-precision

12

256^2 512^2 1024^2 2048^2

selfwritten 
CPU

0.78 0.59 0.25 0.2

best selfwritten 
GPU

30 39 45 47

cuBLAS 80 150 310 477
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cuBLAS summary
❖ Housekeeping routines
• initialization
• memory allocation
• copy host -> device and back

❖ BLAS-interfaces with data already on device

❖ If one does only BLAS, cuBLAS might be all one ever needs
• ... potentially annoying Fortran column-major format
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pyCUDA
❖ Python bindings

❖ Very thin layer that makes the whole CUDA structure 
accessible in python
• Very flexible, quick development
• user still needs to know as much about CUDA as for C
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From http://www.nvidia.com/content/GTC-2010/pdfs/2041_GTC2010.pdf
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From http://www.nvidia.com/content/GTC-2010/pdfs/2041_GTC2010.pdf
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cuda-dbg

17

❖ Debugger for CUDA code

❖ Standard gdb with additional commands

❖ Also useful to understand the structure of 
sm/warp/block/grid/threads

❖ CUDA_GDB.pdf
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nsight
❖ IDE w/ compiler/debugger/profiler
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(a-)synchronous execution
❖ Kernels execute asynchronously  

• measures essentially zero time

❖ cudaMemcpy blocking (NB: asynchronous Memcpy possible)

• works, but measures kernel-execution and cudaMemcpy

19
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cudaEvents
❖ cudaEvents are inserted into the kernel-queue.  

❖ They record time when kernel-queue reaches them

20

CUDA_C_Best_Practices_Guide.pdf, p.15
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matmult.cu w/ cuBLAS timings revisited
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Homework	

❖ Experience with BLAS/CuBLAS

❖ Many smallish matrix-operations
• Check how well CuBLAS does
• Optional:  Try to do better.
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