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Abstract

The software crash is one of the most serious software system faults and is a
high priority issue that must be corrected. Therefore, for fast response and
debugging, a crash report system must be established to automatically collect
when a crash occurs. Many of the collected crash reports are redundant reports
that result from the same bug. Therefore, it is important for developers to
correctly classify crash reports in order to reduce debugging and speed problem
identification.

In this study, we proposed a technique to automatically categorize similar
images among others using images just before a software crash. If the same
call stack also provides different causes, and for problems that have the same
cause but are classified as different call stack, an intuitive judgment can be
made. Image-based classification provides a lot of information to infer the
situation at the time of the crash, so not only developers but also other
practitioners without development knowledge can utilize the crash information,
and further information such as identifying a reproducible route for
troubleshooting and whether to falsify can be viewed through the image
immediately before the crash. The method for sorting images provides
information so that automatic classification of cracked images can be performed
through deep learning clustering algorithm, which is based on non- map
learning, and that clustered results can be ranked and judged quickly. The
proposed technique required initial deep learning for the classification of crash
images, which is presented simply as to how to collect sample images, which
can be used to classify the crash images of various software without being

specific to specific software.
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Table 2. Code providing the cause of the crash

void Map::UpdateMinionsCollisions()
{
N TE A AEA ZHA EA
int crashPoint = rand) % 2
if (crashPoint == 0)
{
Minion[illj1 = nullptr;
Player = nullptr;

AP E HEH oz TAANNTZ] 3 HE FrE AFESte] 50% FER =T
A ZEE AEsHA st olZA A& olfe vdd TRolA Z:AIZE
LASER st7] YsfiAoltt. Table 29} #o] 24T Z=e T s= A2 &
FoA A= ZAZE LA o), ‘nullptr’ & tiYg AAE Fxst= AR

A d EQE ADE A oW, AU BB olsh Be AU FI
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Table 3. Crash call stack type derived from Table 2

A #3474 B +3: 174
Minion::getBloockID() Player::getXPos()
Map::DrawMinions() Map::UpdateMinionsCollisionsO
Map::Draw() MenuManager::Update()
MenuManager::Draw() CCore::Update(
CCore::Draw( CCore::mainLoop()
CCore::mainLoop() SDL_main(
SDL_main() main_getcmdline(
main_getcmdline() WinMain(
WinMain()
A F8L2 581 F 47THSE gIREY IYATL o] FPoE BEREHJL, HA
9 &= 2®"d = 347} Minion::getBlockIDOo] o}, 28 Y ERo ==
2

™, ‘Map::UpdateMinionsCollisionsO)’ 7} thg Z="lol] QoA LA A F3f
AoE A S F Atk

et 2ol A 783 B f80] A= AAE 2oy, F £¥9 FE] sty
o] g HE AQle] HAs AR A#EH US AR

oF 7/W¢x7b Table 29 &S v €3 Jutd, A F32  ‘Minionliljl =

nullptr’ o] ¥<lo]a, B #3&-&  ‘Player = nullptr’ o] ¥21dS A 5 &
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Figure 17. A type secondary image classification result

(the top three of ¢ = 10 are displayed)
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Figure 19. Classification results when the number of clusters in type B is 10

Table 4. Standard Deviation from Changing the Number of Clusters

= A B c F c H I HE HX
| c=10 1 2 2 2 1 2 1 1 0.707106781
c=5 4 5 3 1.140175425
c=3 7 5 5 1.154700538
c7} 3, 5, 109 A% Zzte] BEUAE o) B, 7} 3Y Aol BEUA
7t 7P =2 ASE YEETH o7t 3,5, 102 W 5 oA E Rl
Figure 203} Zo] E/FHEt

_28_



EEE K.
] _ [

EEREE-

EEECR

L_-
] ©

—
muwiunm N [
MuminnENEE ©

o !
1]

Figure 20. Result after changing the number of clusters of type B

i

il

e wWe, 2

S

1071 2

2e28 8

B!

o

b
ol

K

}

A=
pals

{C1, C23o] W&ol AR H|

=

=R

H2H 5 =

AN 2

oy

—§_]__

of 5 AHAZF EA

3|
=

l

=
—;‘1—/\

2, Aol A

i

Ot

oF

)

1o
K

A
it

UpdateMinionsCollisionsO) “ ] 3 o]

o

o
o
mK
B

HA dAANA H2EE 23

_29_



241. R T gi= ojnx 2R

oNA AT fAR olmAEo] MEHE AL FAY 5 Atk o|MA7} ofE
&40z oy Relrt AYeAE 2rI7 o $EE, UMAP 2uEE 2§
& Ao AvE AZskstel BAseL @k AZeke Ak Figure 219 2

J 4
Cluster
3 . e 0
e 1
& 2 '
21 e 3
e 4
14 & 5
e b
0 4 7
B
-1 A O i'
10 -5 0 5 10

Figure 21. Visualization result when the number of clusters is
set to 10
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Figure 23. Clustering visualization results without type distinction
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Table 6. Cluster Integration Points by Visualization Area
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