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Automatic Generation and Insertion of Errors
in a Seeding Model

Ken-ichiro Nakamura, Shun-ichi Kurino, Yoshiaki Fukazawa, Toshio Kadokura
School of Science and Engineering, Waseda University
Okubo 3-4-1, Shinjuku-ku, Tokyo 169, Japan

In order to estimate the software reliability, the number of remained errors seems to be a mile stone.
By utilizing this property, some error seeding models have been proposed. In these methods, some
errors are intentionally seeded in a given program, the program is tested, and the number of error is
estimated based on the testing results. At this time, it is necessary that the distribution, probabilities
and propertics of the generated errors are similar to those of the originally contained errors. In case
of the hand generation and insertion, it is difficult to satisfy these conditions. In this paper, we

propose a software reliability estimation system which automates above process and an extention of
the seeding model.
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program( 1.00)-+-samplei( 0.50)

+-block( 0.50)-+~v_dec( 0.25)-+-idents( 0.13)~+-a( 0.06)

! +-b( 0.06)

+-integer( 0.13)
l—stmts( 0.25)-+-assign_st.( 0.08)-+-a(-0.04)
1-1( 0.04)
+-assign_st.( 0.08)-+-b( 0.04)
+-2( 0.04)
+-write_st.( 0.08)—+-wri£e( 0.04)

+-ops( 0.04)-+-a( 0.02)

‘ +-b( 0.02)
(a) by 7¥o ik

program(11.00)-+-samplei( 1.00)
+—b10ck(10.00)—7—v_dec( 3.00)-T—idents( 2.00)-+-a( 1.00)

| | +-b( 1.00)
| +-integer( 1.00)

l—stmts( 7.00)-+-assign_st.( 2.00)-+-a( 1.00)
+-1( 1.00)
l-assign_st.( 2.00)-+-b( 1.00)
I +-2( 1.00)
+-write_st.( 3.00)-+-write( 1.00)
+-ops( 2.00)-+~-a( 1.00)
+-b( 1.00)
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+-block( 1.69)-+-v_dec( 0.69)-+-idents( 0.40)-+~a( 0.20)
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{ +-integer( 0.30)
l—stmts( 1.00)-+-assign_st.( 0.32)-+-a( 0.16)
1-1( 0.16)
+-assign_st.( 0.32)-+-b( 0.16)
1—2( 0.16)
+-write_st.( 0.37)-+-write( 0.16)

+-ops( 0.21)-+-a( 0.11)
+-b( 0.11)
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program-+-samplel program-+-samplel

+-block-+-v_dec-+-idents-+-a +-block-+-v_dec-+-idents-+-a
! ! 1 | |

| 1 +-b

|

I +-integer

|

+-stmts-+-assign_st.-+-a
| 1

+-write_st.-+-write
!
+-0ps-+-a
|

(a) JLOWLA ' b
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t +-b
‘ :
1 +-integer
|
+-stmts-+-assign_st.-+-a
I 1

+-write_st.-+-write
I

+-0pS-+-a
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