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Interpret the Result Data

Interpret data on the Sources window to determine the cause of the detected memory issue.
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The Observations in Problem Set pane shows all the observations in all the
problems in the Mismatched allocation/deallocation problem set.

o

The Allocation site observation represents the location and associated
call stack from which the memory block was allocated. The Mismatched
deallocation site observation represents the location and associated call
stack attempting the deallocation.

The Observation Relationships pane shows the relationship between
the Allocation site and Mismatched deallocation site observations. In
relationship diagrams:

= Each box in a diagram represents an observation in one problem
in a problem set.

= A diagram with a single box is a trivial problem with no related
observation.

= Vertically stacked boxes indicate concurrent observations.

= Boxes arranged left to right with connecting arrows indicate a
time ordering. The Allocation site observation occurs before the
Mismatched deallocation site observation.

= Boxes with connecting lines indicate association.

The Related Observation Code pane shows the source code in the
find_and_fix_memory_errors.cpp source file surrounding the Allocation
site observation. The source code corresponding to the Allocation site
observation is highlighted.

The Focus Observation Code pane shows the source code in the find_
and_fix_memory_errors.cpp source file surrounding the Mismatched
deallocation site observation. The source code corresponding to the
Mismatched deallocation site observation is highlighted.
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To access more information on interpreting
and resolving problems:

1. Right-click the Mismatched deallocation site observation in the
Observations in Problem Set pane.

2.Choose Explain Problem to display the Intel Parallel Inspector Help
information for the Mismatched allocation/deallocation problem

type.
To interpret result data:

Look at the code in the Focus Observation Code pane and the
Related Observation Code pane.

The code in the Allocation site observation in the Related
Observation Code pane contains a new allocator, while the code
in the Mismatched deallocation site observation in the Focus
Observation Code pane contains a free() deallocator.

A Mismatched allocation/deallocation problem occurs when
you attempt a deallocation with a function that is not the logical
reflection of the allocator. In the C++ programming language, the
following are matched reflections:

> new and delete
> new(] and delete[]
> malloc() and free()

Only the matching deallocation technique is uniquely aware of all
the memory allocation techniques and internal data storage used by
the allocation technique. Using the wrong deallocation technique will
almost certainly corrupt memory reclamation, its sole job.

NOTE: A Mismatched allocation/deallocation problem does not always
cause an application crash; however, if it does cause a crash, the crash
may occur later at a seemingly unrelated location.

You determined the cause of the Mismatched allocation/
deallocation problem set in the find_and_fix_memory_errors.cpp
source file: new and free are not matching techniques.

Resolve the Issue
I draie_kagk

Access the Microsoft Visual Studio editor to
fix the memory issue.

To resolve the issue:

1. Double-click the highlighted code in the
Focus Observation code pane on the
Sources window to open the find_and
fix_memory_errors.cpp source filein a
separate tab. From there, you can edit it
with the Microsoft Visual Studio editor:

Figure 17
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Rebuild and Rerun the Analysis

Rebuild the target with your edited source code, and then run another memory error analysis
1o see if your edits resolved the memory error issues.

To rebuild the target:

In the Solution Explorer pane, right-click the find_and_fix_memory_errors project and choose
Build from the pop-up menu.

To rerun the same analysis type configuration as the last-run analysis:

Choose Tools > Intel Parallel Inspector > Re-inspect, or Inspect Memory Errors to execute
the find_and_fix_memory_errors.exe target and display the following: Figure 18
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CPU Time: 11.125 seconds.

Success

In this example, we had a bug and the program was not behaving correctly. In addition,
the graphics were not displayed consistently during rendering. After running Intel Parallel
Inspector, we found the bug, and now the graphics render consistently. Often, you will be
able to obtain the same results on your own application by running Intel Parallel Inspector
right out of the box.

However, as you have seen, the time dilation can be significant; this is just the nature of
the technology. In the next section, you will find tips for running large applications on Intel
Parallel Inspector.

IT you have multithreaded your program to take advantage of the new multicore processors
from Intel, you will be excited to learn that Intel Parallel Inspector also detects threading errors
such as latent data races and deadlocks.

Intel Parallel Inspector also has a command-line interface that you can use to automate the
testing of your application on multiple workloads and test cases by running it overnight in
batch mode or as part of a regression test suite.
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Tips for Larger/Complex Applications

Key Concept: Choosing Small,
Representative Data Sets

When you run an analysis, Intel Parallel Inspector executes the
target against a data set. Data set size has a direct impact on target
execution time and analysis speed.

For example, it takes longer to process a 1000x1000 pixel image
than a 100x100 pixel image. One possible reason could be that you
have loops with an iteration space of 1..1000 for the larger image,
but only 1..100 for the smaller image. The exact same code paths
may be executed in both cases. The difference is the number of times
these code paths are repeated.

You can control analysis cost, without sacrificing completeness, by
removing this kind of redundancy from your target.

Instead of choosing large, repetitive data sets, choose small,
representative data sets. Data sets with runs in the time range of
seconds are ideal. You can always create additional data sets to
ensure all your code is inspected.

Managing Threading Errors

Intel Parallel Inspector can also identify, analyze, and resolve threading
errors, such as Iatent data races and deadlocks in parallel programs.
Subtle errors can manifest intermittently and non-deterministically,
making them extremely hard to find, reproduce, and fix.

Using the Command-line to Automate Testing

As you can seeg, Intel Parallel Inspector has to execute your code

path to find errors init. Thus, run Intel Parallel Inspector on multiple
versions of your code, on different workloads that stress different
code paths, as well as on corner cases. Furthermore, given the
inherent time dilation that comes with code-inspection tools, it would
be more efficient to run these tests overnight or as part of your
regression testing suite and have the computer do the work for you;
you just examine the results of multiple tests in the morning.

The Intel Parallel Inspector command-line version is called insp-cl,
and is available by opening a command window (Start > Run, type
in “cmd” and press OK) and typing in the path leading to where you
installed Intel Parallel Inspector. Figure 19

“result-dir=<strimng>

-cenfig-list

¢ the results

file names With

To get help on insp-cl, enter --help.

> c:\Program Files\Intel\
Parallel Studio\Inspector\
bin32\insp-cl --help

Figure 19
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The Path to Parallelism

We are here to help developers write correct, high-performing code that
will take advantage of both today’s and tomorrow's processing power.
Learn more from Intel experts about parallelism, Intel® Parallel Studio,
and other related subjects.

Related links

Intel® Software Network Forums

Intel® Software Products Knowledge Base

Intel® Software Network Blogs

Intel® Threading Building Blocks Website

Go Parallel—Parallelism Blogs, Papers, and Videos

{
{
{
Intel* Parallel Studio Website
{
{
{

©0][0]0]©]0]©

Free, On-Demand Software Developer Webinars

Check out additional evaluation guides:

{ Locate a Hotspot and Optimize It @}
Optimize an Existing Program by @
Introducing Parallelism
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Optimization Notice

Intel® compilers, associated libraries and associated development tools may include or utilize options that optimize
for instruction sets that are available in both Intel® and non-Intel microprocessors (for example SIMD instruction
sets), but do not optimize equally for non-Intel microprocessors. In addition, certain compiler options for Intel
compilers, including some that are not specific to Intel micro-architecture, are reserved for Intel microprocessors.
For a detailed description of Intel compiler options, including the instruction sets and specific microprocessors they
implicate, please refer to the “Intel® Compiler User and Reference Guides” under “Compiler Options.” Many library
routines that are part of Intel® compiler products are more highly optimized for Intel microprocessors than for other
microprocessors. While the compilers and libraries in Intel® compiler products offer optimizations for both Intel and
Intel-compatible microprocessors, depending on the options you select, your code and other factors, you likely will
get extra performance on Intel microprocessors.

Intel® compilers, associated libraries and associated development tools may or may not optimize to the same degree
for non-Intel microprocessors for optimizations that are not unique to Intel microprocessors. These optimizations
include Intel® Streaming SIMD Extensions 2 (Intel® SSE2), Intel® Streaming SIMD Extensions 3 (Intel® SSE3), and
Supplemental Streaming SIMD Extensions 3 (Intel® SSSE3) instruction sets and other optimizations. Intel does not
guarantee the availability, functionality, or effectiveness of any optimization on microprocessors not manufactured by
Intel. Microprocessor-dependent optimizations in this product are intended for use with Intel microprocessors.

While Intel believes our compilers and libraries are excellent choices to assist in obtaining the best performance on
Intel® and non-Intel microprocessors, Intel recommends that you evaluate other compilers and libraries to determine
which best meet your requirements. We hope to win your business by striving to offer the best performance of any

compiler or library; please let us know if you find we do not.
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