
Optimizing Application 
Performance with 
CUDA Profiling Tools  



 
Why Profile?  

GPU 

Application Code  

CPU 

Compute-Intensive 
Functions 

Rest of 
Sequential 
CPU Code 

Application Code  

Á100õs of cores 

Á10,000õs of threads 

ÁGreat memory bandwidth  

ÁBest at parallel execution  

 

ÁA few cores 

Á10õs of threads 

ÁGood memory bandwidth 

ÁBest at serial execution  

 



Graphical and Command -Line  

ÁNVIDIA® Visual Profiler 

ñStandalone (nvvp) 

ñIntegrated into NVIDIA® NsightÊ Eclipse Edition (nsight ) 

Ánvprof  

ñCommand-line profiler  

 

ÁCurrent command-line profiler still available  

 

 



Profiling Session  



NVIDIA Visual Profiler  



Timeline  

GPU/CPU Timeline 



CPU Timeline 

CUDA API Invocations 



GPU Timeline 

Device Activity  



Measuring Time  

Measure time with 

horizontal rulers. 

Supports overlapping 

ranges, snap-to-edge 



Correlating CPU and GPU Activity  

Stream 

API Call 



Properties - Kernel  

Kernel Properties 



Properties - Memcpy 

Memcpy Properties 



Analysis, Details, etc.  

Additional Views 



Concurrent Kernels  

Multiple streams launch 

independent kernels  

Compute row shows 

concurrent kernel execution  



Profiling Flow  

ÁUnderstand CPU behavior on timeline 

ñAdd profiling òannotationsó to application 

ñNVIDIA Tools Extension 

ÁCustom markers and time ranges 

ÁCustom naming 

ÁFocus profiling on region of interest  

ñReduce volume of profile data  

ñImprove usability of Visual Profiler  

ñImprove accuracy of analysis 

ÁAnalyze for optimization opportunities  



 
Annotations: NVIDIA Tools Extension  

ÁDeveloper API for CPU code 

ÁInstalled with CUDA Toolkit ( libnvToolsExt.so ) 

ÁNaming 

ñHost OS threads: nvtxNameOsThread() 

ñCUDA device, context, stream: nvtxNameCudaStream() 

ÁTime Ranges and Markers 

ñRange: nvtxRangeStart(), nvtxRangeEnd() 

ñInstantaneous marker: nvtxMark() 

 

 



Example: Time Ranges  

ÁTesting alogorithm  in testbench 

ÁUse time ranges API to mark initialization, test, and results  

ƛ 
nvtxRangeId_t  id0 = nvtxRangeStart ƽƧ)ÎÉÔÉÁÌÉÚÅƨƾƘ 
< init  code >  
nvtxRangeEnd(id0);  
nvtxRangeId_t  id1 = nvtxRangeStart ƽƧ4ÅÓÔƨƾƘ 
< compute code >  
nvtxRangeEnd(id1);  
ƛ 



Example: Time Ranges  


