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What is Valgrind?

* A collection of tools for memory missmanagment
detection and profiling on linux and mac

What can Valgrind do for you?
* Detect memory leaks
* Detect reads/writes inappropriate areas of memory
* Profile function execution
* Profile cache hit/miss

* And many more
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3 volid fool)
4 g

Memcheck: 5  float* f = new float[l10];

5 }
valgrind --tool=memcheck --leak-check=yes program Joint main()
(] _l-
- fﬂﬂf};
return 0;

* Program runs several times slower
* Code need to be compiled in debug

* Qutput is shown on the terminal

(main.

(ma
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Valgrind - Leak types

Definitely lost:
> Memory is lost. Error need to be fixed !
Indirectly lost:

> Memory is indirectily lost through a pointer. When the
root of a tree is defiinetly lost, all childs are inderectly
lost.

Possibly lost:

> Pointer to the buffer start is lost, but another pointer
references part of the buffer

Still reachable:

> Memory is still reachable that could have been deleted
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What memcheck can also
detect:

f uninitialized variabl 6 // 2. mismatch new s
1. Usage of uninitialized variables 7 float* f = new floa

2. Missmatch of new/[ ]J/malloc and
delete/[ ]/free

3. Accessviolations in heap memory

. out of bound check

What memcheck can't _
find: 16 1[101=2; // won't be detected

4. Out of bound checks in arrays
allocated on the stack
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Callgrind:

* The callgrind tool records the callhistory and instructions
iIssued per function

* Results are stored in a file
* Caches can be simulated
* Available for different Architectures
Usage:
valgrind --tool=callgrind --dump-instr=yes —simulate-cache=yes program

Hint: (compile program in release with debuginfo)
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Problems:
* Program runs 4 — 20 times slower

* Everything is simulated and captured, also parts of the
program that are not interesting

‘ Only the code of interest need to be profiled



Eric Heim
MBI

10/24/12| Page 8 Valgrind - How to profile

Macros for profiling parts of the code are provided by
callgrind.h

Disable simulation and capture via commandline arguments:

* --instr-atstart=<yes|no> [default: yes] (disable simulation)

* --collect-atstart=<yes|no> [default: yes] (disable capture)

Macros:

* Start simulation:
CALLGRIND_START_INSTRUMENTATION
* Capture data:
CALLGRIND _TOGGLE_COLLECT

* Stop simulation:
CALLGRIND_STOP_INSTRUMENTATION
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And finally we got our output:

ob=(7) Jusr/lib/libstdc++.s0.6.0.17
fl=(7) 7?77

Tn=(298) std::future_category()
Gxb25860 1 1 611011

+7 01

jocnd=1/1 +17 @

NG

+17 @ 1

+7 01

+4 0101

ctn=(304) cxa guard acquire
calls=l Ox5f2F0 @

¥ 24954104

cob=(1) Jusr/1ib/1ld-2.16.s0

cfi=(1) 7?77

cfn=(166) dl runtime_ resolve
calls=1l Gx140e0 @

+

*E 5321001

+5
+2
+2
+7 1061

ctn=(310) std::error _category::error_category()
calls=l 0xbZa20 0

e 4211101

cob=(1)

cfi=(1)

ctn=(166)

calls=l Ox140=20 O

¥ 0 Blo 227 87 0 7

o N o N
==

C

~17.000 lines for the simple program from the previous slides !!!
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Use kcachegrind to visualize and analyze the data.

= % Jhomefheime/Programming/dkfz/bin/callgrind.out-2349 [fhome/heime/Programming/dkfz/bin/MBI/MBI-build/bin/MitkAnisotropicRegistrationTestDriver mitkAICPR... = & %
File View Go Settings Help

|I='—‘| Open | <@ Back v Ep Foward v é Up ~ | 9, Relative %) Cycle Detection o-I-o Relative to Parent » |Instruction Fetch v
Flat Profile mitk::AnisotropicCorrespondingPointRegistration::WeightedPoint... itk::Vector<double, 3u>&, double&, int&, bool&, std::string&)
Search: (No Grouping) v | | Types |Callers |All Callers | Callee Map | Spurce Code
Incl. Self | Called Fu =
N 10000 0.00 (0) =
HE 10000 000 1m
B 5005 0.00 6 u
|| 5995 002 6 M
| | 5704 026 6096 W
| ] 5542 066 280072 o
| | 3802 000 6 M
| | | |
| | 3405 125 291 270 W
|} 2555 034 730231 MW
| 2402 005 291 270 o
| 2398 11085 291 270 o
! 1519 063 2190693 &
I 1285 285 2190693 &
! 1130 00 18 &
! 1nog 012 730231 &
! 1086 016 730231 M
! 1077 023 1460462 o
I 8.13 0.06 326 825 W
: ;?ﬁ gﬁ % ggé‘ ggi : mitk:-AnisotropicCorrespondingPaint
| 768 138 326831 W Registration::WeightedPointRegisteriniMe. ..
732 006 1. . 38.02 %
6.06 2.52 24402191 &
595 000 6 M
565 016 730231 W
546 008 730231 &
53 023 730231 .
513 0.07 730231 o
479 002 1.
446 0.02 24 1
442 052 6336446 W
438 001 6 M
432 055 7044571 W
403 115 730231 MW
394 013 6372630 M
388 388 3832208 m
377 160 7044583 &
365 000 18
364 070 7281349 m < <2
P croeooonr o onn """<"> ¥ [Pais [ Callees | Call Graph | All Callees | Caller Map | Machine Code

callgrind.out.2349 [1] - Total Instruction Fetch Cost: 19 340 033 635
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