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What is VS Profiling Tools? 

•  Integrated Profiling Tools in Visual Studio 
   (Premium, Professional and Ultimate) 
•  Fast and Easy to implement 
•  Professional Look 



What is VS Profiling Tools? 

• CPU utilization 
•  I/O Bounds 
• User Function 
•  .Net Memory Allocation 
• Concurrency 
•  Tier Interaction 
•  Javascript 



Target Metrics 

•  .NET-based applications 
• Native Code C or C++ 



Technique 

•  Sampling 
•  Instrumentation 
•  .Net Memory Allocation 
• Concurrency Visualizer 



Sampling 

•  Initial Exploration of Application 
•  interrupts the computer processor at set 

intervals 
• Collect function callstack 
•  Low Overhead Profiling (not instrusive) 



Sampling Event 

• Clock Cycles (Default Interval 10,000,000) 
•  Page Faults 
•  System Calls 
•  Performance Counter 



Sampling Representation 
Instrumentation Function View Column Name Definition 

 
 
Inclusive Sample 

 
The total number of samples that are collected during the 
execution of the target function. 

 
Exclusive Sample 

The number of samples that are collected during the direct 
execution of the instructions of the target function. 

 
 
Inclusive Percent 

 
The percentage of the total number of inclusive samples in 
the profiling run that are inclusive samples of the function 
or data range. 

 
Exclusive Percent 

The percentage of the total number of exclusive samples in 
the profiling run that are exclusive samples of the function 
or data range. 



UI Representation 



UI Representation 



UI Representation 

• Hierarchical Function Tree 



Comparison 



Direct Code Check 



Instrumentation 

•  Injecting Probe to the Module (Intrusive) 
• Capture timing information of each function call 
 



Instrumentation 

•  Investigating I/O bottleneck such as Disk I/O 
• Close Examination of Module 
•  Problem: Code bloat, slower performance 





Instrumentation Representation 
Instrumentation Function View Column Name Definition 

 
 
Elapsed Exclusive Values 

 
The time that was spent executing a function, excluding 
time that was spent in child functions. 

 
Application Exclusive Values 

The time that was spent executing a function and its child 
functions, excluding time that was spent in operating 
system events. 

 
 
Elapsed Inclusive Values 

 
The total time that was spent executing a function and its 
child functions. 

 
Application Inclusive Values 

The time that was spent executing a function and its child 
functions, excluding time that was spent in operating 
system events. 

  
Elapsed Inclusive/Exclusive Percent 

100 * Function Elapsed (Exclusive/Inclusive) / Session 
Elapsed Inclusive 

 
Application Inclusive/Exclusive Percent 

100 * Function Application (Inclusive/Exclusive) / Session 
Application Inclusive 





Sampling vs Instrumentation 

 Sampling  Instrumentation 
 
  
                               Nonintrusive  
                 (Collect Function CallStack) 

 
 
                                  Intrusive  
                           (Probe Function) 

 
                               Low Overhead 

 
                  Higher Runtime Overhead 

         Track Application actively using CPU 

     blind to I/O, sleep, or other blocked time. 

              Disk I/O, network,  Database I/O,  

                       other  external Resources 



Memory Profiling 

• Collect Information about size and number of 
objects that were created or destroyed in garbage 
collection (.NET CLR). 

 



Memory Event 

•  Interrupt Processor each Allocation .NET Object 
allocation or lifetime creation 

• Data is generated using Sampling and 
Instrumentation 





Tier Interaction 

• Monitor Database Layer on the Application 
• Monitor Encapsulated ADO.NET query 

(EntityFramework, NHibernate) 



EntityFramework 

• Object Relational Mapping in .Net 
• Domain Specific Object and Properties 
•  Linq or Entity Query 
 
Example: 
employees.Where(e => e.DepartmentId == 5) 



EF Representation 



Contention Concurrency  

•  Profiling competing thread (accessed shared 
resource) 

• Help Identifying Lock Contention during 
Multithreading 



Resource 

•  http://msdn.microsoft.com/en-us/library/
z9z62c29.aspx  

•  http://blogs.msdn.com/b/dalaqab/archive/
2009/12/22/q-which-profiling-mode-should-i-
use.aspx 



DEMO 

•  http://nopcommerce.codeplex.com/
SourceControl/changeset/38dec9e1c22e (Tier 
Interaction) 

•  http://nopcommerce.codeplex.com/
SourceControl/changeset/c12d27cec7cc (Less 
IO) 


