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Agenda

Intro to Intel® Inspector XE

The Inspector XE workflow and walk thru
Dynamic Memory and Threading Analysis
Static Analysis

Readying your sources and builds

. Managing analysis results
. Team collaboration

. Advanced features




Intel® Inspector XE

Isa debuggingtool f or soft war e. ACorrectness A

Has an intuitive GUI. Provides powerful results management,
navigation, and filtering.

Easy to use one-click help for diagnostics (Possible causes and
solution suggestions)

Finds threading bugsin ~ OpenMP*, Cilk ™ Plus, Intel® Threading
Building Blocks, Win32* and Posix Threads threaded software

Locates bugs quickly that can take days to find using traditional
methods and tools
0 Isolates problems, not the symptoms
O Bug does not have to occur to find it!

The Inspector XE has a comprehensive portfolio of analyses and
an easy to use GUI for effective and efficient results management.
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Motivation for Inspector XE

Whereare my applicationodoseé
Memory Errors Threading Errors Security Errors
Problems
D s 9 Problem Sa ale} Jaler I Description & Source Funct
PL *  Mismatched allocation... fin main (7652) T ee EIX2 Dividebyzero [ cylinder.cpp... void ¢
= Invalid memory access  fin thread_video (G444 13—: _:;;;Tj::agr:,nf?'ﬂ—)axls,
CER Memory leak f?” threadstartex (8556) 131 t=-t/ 1n; .
A Invalid Accesses ARaces ABuffer overflows and
A Memory Leaks ADeadlocks underflows
A Uninitialized Memory ACross Stack References Alncorrect pointer usage
Accesses AOver 250 error

A Developing threaded applications can be complex and expensive

A New class of correctness problems are caused by the interaction
between concurrent threads

Multi-threading problems are hard to reproduce, difficult to debug
and expensive to fix!
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Key Features at a glance

Feature Details

Analyses A Dynamic Memory and Threading Analysis
A Static Analysis (with Intel®  Compiler)

GUI A Microsoft Visual Studio IDE integration (2008, 2010, or 2012)
A Stand alone GUI on both Windows and Linux

Compilers A Microsoft * Visual* C++ .NET*

supported A Intel ® Parallel Composer and Intel® Composer XE
A Gce

0S A windows XP, Vista, 7,8
A Linux (various distros )

Languages A CIC++
A c#
A Fortran

5

2/28/2013

Copyright®© 2013, Intel Corporatio
*Other brands and names are the property of the!




Standalone GUI for Windows* and Linux*

] C:\home\projects\tachyon_insp_xe\tachyon_insp_xe\vc8\My Inspector XE Results
Eile View Help
[N & e e bSO

sl X | roo7mi3 New Inspector Result
J C\home\project...

=& My Inspector XE
- r000mi3 A Analysis Type
- r001ti2
- r002ti3

" 2x-20x | Detect Leaks
4@ r003mi2 ﬁ Fe,
& r004mi2 : [ 10x-40x Detect Memory Problems

e r005mi2 [
£ ro05mi l ==lll ocate Memory Problems

-8 r006mi2 ’Memory Errar Analysis
- r007mi3 Analysis Time Overhead

- My Inspector XE |

Intel Inspector XE 2013

(e Configure Analysis Type

Locate Memory Problems Copy

Widest scope memaory error analysis type. Maximizes the load on
the system and the time and resources reguired to perform
analysis; however, detects the widest set of errors and provides
context and maximum detail for those errors. Press F1 for maore
details.

Detect resource leaks
Report still-allocated memory at application exit

SELIIEIE THLA Project Properties.

Analyze stack accesses -
O y - Command Line
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Visual Studio* Integration on Windows*

File Edit View Project Build Debug Team Data Tools Test Window Help
- &= CL | b |Debug -| | win32

EP- 2| @ Ny FEiE PR

-
Al

P Locate Memory Problems

& Target Analysis Type|| B Collection Log m

Problems
Problem Sources Modules Object Size State Severity
Memory leak find_and_fix_memory_errors.c... find_and_fix_memo.. = Not fixed Error
Memory leak find_and_fix_memaory_errars.c...  find_and_fix_memo... F Mot fixed Warning
Memory leak find_and_fix_memory_errors.c...  find_and_fix_memao... B MNew Problem

Memory leak find_and_fix_memory_errors.c...  find_and_fix_memao... B MNew Invalid memory ac..

1of1 b

Description Source Function Module Object Size  Offset

Allocation site  find_and_fix_memory_erro.. operat.. find_and_fix_memory_e.. 1232

161 unsigned int serial=1; find and fix memory errors.exe!op
162 unsigned int mboxsize = sizeof (unsig |[find and fix memory errors.exelex
163 unsigned int * local mbox = (unsigned|tbb debug.dll!local wait for all
lc4 tbk debug.dll!local spawn root_an
165 for (unsigned int i=0;i<=(mbox=size/( [|tbb debuqg.dll!=spawn root and wait

Ready
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Workflow

One-time / Optional

Choose /Create Configure
project project

Set up

Run Configure
dynamic dynamic
analysis analysis

. Launch analysis in
o Relibcgltlic:m conjunction with debugger to
PP stop at problem(s) of interest

Collect resuit

Choose
problem

4

Examine
application
state

Investigate result

Interpret
result data/

Resolve issue
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Workflow: Setup Project

My Inspector XE Results - find_and_fix_memory_errors - Project Propertie

J Target ] Suppressions ] Binary/Symbol Search ] Source Search ]

Launch Application
Specify and configure the application executable (target) to analyze. Press F1 for more details.

Application: Chhome\projects\tachyon_insp_xe\tachyor_insp_xe\wvc8\find_and_fix_ « Browse...

Application parameters: Modify...

Working directory: Chhome\projects\tachyon_insp_xe\tachyor_insp_xe\wvc8\find_and_fix_ « Browse...

Inherit system envir

User-defined environ

Specify Modify...
Application,
arguments,

(@ Store result in and workin g \tachyon_insp_xe\tachyon_insp_xe\vc8\My Inspector XE
directory

(") Store result in (an ory

C:\home\projects\tachyM xeWwcB\My Inspector XE Results - find_and_fix_mer‘ | Browse... ‘

Result location:
C\home\projects\tachyon_insp_xe\tachyon_insp_xe\vc8\My Inspector XE Results - find_and_fix_memory_errors\r@¢ _

Microsoft® runti

oK | Cancel
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Workflow:

A Analysis Type

-

lThreading Error Analysis

™ Configure Analysis Type

vl

Memaory Error Analysis

Threading Error Analysis

Custom Analysis Types

1. Select
Analysis Type

Select Analysis and Start

Intel Inspector XE 2013

10x-40x% Detect Deadlocks

%o
A ¥ [l 20x-80x Detect Deadlocks and Data Races

[
==l 0cate Deadlocks and Data Races

Analysis Time Overhead

Memory Overhead

Widest scope threading error analysis type. Maximizes the load on the system
and the time and resources required to perform analysis; however, detects the
widest set of errors and provides context and maximum detail for those
errors. Press F1 for more details.

Locate Deadlocks and Data Races

"] Terminate on deadlock

Stack frame depth:

|NDrmaI

Scope;

Remove duplicates

Project Properties...

& Details

11
2/28/2013

Copyright®© 2013, Intel Corporation. All rights reserved.
*Other brands and names are the property of their respective owners.




Workflow: Manage Results and Filter

Double click on Problem to
navigate to source (next slide)

Powerful filtration >
feature! p

/

Code locations grouped
into Problems to simplify
results management
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