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Abstract We applied the Ballista Method which is known as an automatic robustness testing method to out-sourced software
project. The Ballista method originally developed for testing operating systems is modified to examine user programs. The
result shows that it reduces the first testing time and human errors in testing procedures.

Keyword Ballista method  robustness  automatic test  out-sourced software  user programs

1 POSIX os

0S
Pass Abort
Restart
0S
Ballista
2 Ballista
3 Ballista
4
2. Ballista
2.1.
Ballista  Carnegie Mellon Koopman 2.2. Ballista

Ballista C C++ Perl



POSIX

2.2.1.

2.2.2.

2.3. Ballista

Ballista

Ballista

callTable

UNIX

2.2.3.

callTable

callTable

chdir
mkdir

write

int

char
short

chdir

chdir
chdir

mkdir

mkdir
mkdir

Ballista

write

write
write

1 Ballista



8. callTable

3. Ballista
Ballista

Ballista

3.1.
Ballista

3.1.1. callTable

Ballista  callTable
Ballista
test_funcl
 P———————
|
%
test_funcl Y
Ballista

7

AN

|
T,

"

DT

LI IITITITI

B

test_func2
L,

1 R

N
N

I h

A

AN\

)
i |
test_func3

T

LTINS
Y

tes

e —

IR

\

N\
AN

AN

Dt

callTable

callTable
typedef
Ballista
3.1.2.
Ballista
3.1.3.
Ballista
3.1.4.
C++
Ballista C++
Test_funcl Test_func2 Test_func3
callTable
test_funcl L
test_func2
test_func3
: callTable
| int |
| char |
| short |
Ballista




K&R C
gcc
gce g++

@\ >

NULL
int *1 1 int *1 int X
callTable callTable l t “§ 2 l t @

typedef

o O

3
C
4,
4.1
Ballista ) Ballista Linux2.4.9 Linux2.2.20
2
3.2.
Ballista 2 Ballista
0S
System Linux Linux
2.4.9 2.2.20
POSIX Fns. Tested 221 224
3.2.1 Fns. with Catastrophic Failure 0 5
T Fns. with Restart Failure 38 37
Ballista Fns. with Abort Failure 130 132
oS Fns. with No Failure 78 78
Number of Tests 341264 347219
Abort Failures 56431 58225
Restart failures 1559 1898
Normalized Abort + Restart Rate 16.99% 17.32%
0S
Ballista DES
5
0
2", (2" -1), (2" +1)
(oK)

3 int

3.2.2. 4



Ballista

3int
Ballista
0 0
2" 2, 16, 64, 256, 2%2, 213 1
2" -1 1, 15, 127, 255, (2'4-1)
2" +1 17, 65, 129, 257, (213+1)
short -1 SHRT_MIN-1 1/20
short SHRT_MAX Ballista
int +1 INT_MIN+1
int INT_MAX
4 Ballista

DES Fns tested 5 2 Ballista

Number of tests 8,391

Number of failures 0 Method

1 20
4.2, 4
Ballista
callTable
Ballista 4 3 Ballista
callTable
Ballista
5.
¢ Ballista
Ballista
0sS
4

Ballista

Ballista



(1]

(2]

Ballista

SRA

Phillip Koopman and John DeVale, "The Exception
Handling Effectiveness of POSIX Operating
Systems," |EEE Trans. on Software Engineering,
Vol.26, No.9, pp.837-848, September 2000.

T. Fukunaga, T. Nakanishi, M. Matsumoto, S. Yamazaki, T.
Kitasuka and A. Fukuda, “Empirical Study on Robustness of
Operating Systems to Exceptional Inputs: A Report on Re-
experiment of CMU Ballista Method,” Proc. of The First
CLUSS International Workshop on Next Generation
Embedded Software, pp.175-187, Fukuoka, Japan, Dec.2003.



