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MALT - MALloc Tracker

* A memory profiling tool

* MALT helps deal with three issues:

o
o

o




MALT - MALloc Tracker

* A memory profi

* MALT helps dea

> How to reduce memory footprint?
> How to improve overhead of memory manage

> How to improve memory usage”?

ing tool

with three issues:




App libmalt.so libc.so

call malloc() [——| malloc() — | malloc()
call free() — | free() — | free()

call calloc() |——| calloc() — | calloc()
call realloc() |——| realloc() — | realloc()

:

malt-app-100.json
malt-app-100.callgrind

Use LD_PRELOAD to intercept malloc/free/...
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* Google heap profiler

* |BM Purify++ / Parasoft Insure++

* TAU memory profiler

* Kcachegrind (visualization)
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Malt Webview

Run description

PHYSICAL MEMORY PEAK

122.9 MB

ALLOCATION COUNT

15.8 M

Executable :

Commande :

Tool :
Host :
Date :
Execution time :

Ticks frequency :

wholeMuclearDMNA

CfwholeNuclearDhA

malt-0.0.0
pclhch126.cern.ch
2018-03-24 13:01
00:07:19.0-5

3.6 GHz




156.3 KB

Call per thread
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- Distribution over binaries




Malt Webview

Run description

PHYSICAL MEMORY PEAK

122.9 MB

ALLOCATION COUNT

15.8 M

Executable :

Commande :

Tool :
Host :
Date :
Execution time :

Ticks frequency :

wholeMuclearDMNA

CfwholeNuclearDhA

malt-0.0.0
pclhch126.cern.ch
2018-03-24 13:01
00:07:19.0-5

3.6 GHz




Source Viewer

[H °% | Allocated count « /afsicern.chiuser/s/sjaffery/malt/srcilib/tests/simple-case.cpp | main

e ek ke ek ke ek b ok ok F|_|N,:TION :+::i::i::l-::+::i::l-::+::+::i::l-::+::i::l-::+::+::+::|-::+::+::l-:_,"
Search

267 {
268 ghlArray[0] = gblStringl[ol;
7] ghlStaticArrayl[0] = gblsStringlO];
tlsArray[0] = gblArrayl[0O];

427  start

Choose Metric

__libc_start_main

[ 427 -
[ 426 main 272 J/ENSUTre No remove
273 printf("To not remove global variables for test : %s\n",gblString);
| 200 testMaxAlive() 274
275 J/first is call R
) 8| //Tirst 4s caloc Searchable Symbol list
l 110 recurseAfint) 27E void * ptr = cgllocde=—rsT;
2] it TAT ) ptr="c"'; //required otherwise new compilers will remove malloc/free
| 100 testThreads() [cl... e 278 free(ptr);
[ 61 _ clone ‘ 280 funca();
Z2B1 for {(int 1 =0 ; 1 < 10 ; ++1i) . i
o 282 { Annotations show allocations
| 61 start thread - . 0
20 peiE uncB();
. 284 }
| 61 MALT :pthread...
285 recursehl
28E foL 4
| 81 /libB4/libgomp.so...

recurseA(l10); Ca” StaCkS \
1 2 3 | 4| . Funclion | metric |
Inclusive v _star 426

/ Allocated memory 1.0 MB v —lim—?tﬂd—mi" :Z:
v main
2 . —
DetaI|S for SymbOI/hne Freed memory 1.0 MB calloc 1
> funcB) 20 11
Local peak 1.0 MB B funcAf) 3




Call Tree

<10% part of a Geant4 Simulation’s call tree




Call Tree: Problems

Y

__libc_start_main|

* No JavaScript library produces usable network
graph for large no. of nodes

* We tried
* D3.js (force directed graphs: overlap of nodes, bad
layout)
* Vis.js (network graphs: overlap of nodes, no cycles)

* Viz.js (a GraphViz port for browser so very heavy:
browser often crashes)

* So now we filter and render data on server-
side using Graphviz




Searchable Symbol list

£ Go Back Go Forward ¥ 7?7 | main Showing 23 out of 2862 nodes.

_ libc_start_main

6.2 M

I Allocated count =

Navigable Call Tree

main

74M _ZNSs4_Repd S..

FMTRunManager: :Initialize ()

71 M G4dRunManagerk...

Navigation buttons ne G4RunManager: :Initialize()

7.0M start_thread

70M MALT:pthreadWr...

70M GAMTRunManag...

70M G4WorkerRBunMa...

65.9M G4SmartVoxelHe. ..

cessneBvent(.. . )

68.9M G4SmartVoxelHe...

Filter Graph Nodes Inclusive
N Allocated memory 444.2 MB

Fllte ring to ShOW / Height Unlimited j Freed memory 422.2 MB

only useful nodes Local peak 28.2 MB
Depth 5 -
Leaks 20555526
-]
Node Cost 1% j 6.2 M alloc [1B,75B, 166.3KB]

6.0 M free [4B,74B, 1586.3KE ]




D ?? | _start Showing & out of 2862 nodes.

5 Yo | Allocated count -
Search
129 M G4ARunManager:B...
74M _7NSs4 Rep9 S c...
7.1 M G4ARunManagerker...
7.0M _ clone
7.0 M start_thread
7.0M MALT pthreadWrap...

7.0M GAMTRunManager...

GAMTRunManager::Initialize ()

98.5 K

7.0M GAWorkerRuniMana. ..
6.9 M G4SmartvVoxelHead...

69M G4SmartVoxelHead.. .

Filter Graph Nodes Inclusive
: . ol R Allocated memory 4442 MB
Height Unlimited ol Freed memory 468.3 MB
Local peak 282 MB
Depth 3 v

Leaks 29556599 il




Future Work

* Improve performance for larger Call Trees

* Add support for trace visualization in the web view

Memory allocated over time

W Virtual memary  @Physical memory @ Requested memory
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Alive chunks over time
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Thank you for
your time! ©

® o
OH WOW!
IGOTIT! O

WAIT

WHAT WAS I
THINKING ABOUT?

THE TRAGEDY OF A THREE SECOND MEMORY
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