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Supporting Technology for Modification of Existing Software Using Symbolic Execution
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In the development of software for large-scale infrastructure systems, the addition of functions over a long period and modification of functions

due to changes in circumstances frequently occur during the operation phase.
However, these resources are sometimes missing or have not been updated to the

systems are required for redesign or reuse of the software.

latest version during the process of long-term modification, creating an obstacle to the development of high-reliability systems.

In such cases, the specification and design information of the target

Furthermore,

enormous efforts are required to re-create specification and design information by manually analyzing existing software.
To overcome these problems, Toshiba has developed a technology to automatically extract decision tables, which are a form of design informa-

tion, from existing software by employing a symbolic execution technology.
that this technology can support the modification and reuse of software.

1 FaH&E

BAEDOV 77 27T, 1R S MERER 1) —
AW~V T 2T 2 BHAHTEIEN S\, VT bT 2T
FIFE 7Y 27 h D50 % UL kA, #45BSE, m’télzr# , s
BI%S, & AWVIIMETREO Ty 2y b ENTWAY, R
MEA V752X R BVATLIEDEY 72T RS TIX
WY 7 b7 27 OFFH, Thbby—AT— ROt )
eI AN A

L7228, #’\Eﬂ ERIRABAFE TN 2R T D S

2i&, PRI, L WARRCH T ENEZTEV L,
EﬁET/ﬂr?:T%%@iimﬂ%TﬁE& WL ELR LR
WAL 53T 2D, RMOELERAT v T b, L
L, BEfEV 7 by 27 2R LT uy 27 bt Th 5
BaR, HHObOTHHEFIHEIEM SN T Ao/ R
FENTWRD 5720, BIZHFREORGHE BTV
WHAEDL L, MHNEEPML TR VEERFEICE ST, 45
WrCE KRG TR LI ENREE STV S, BlZIT,
V—A3— & ANFCNT LikEHERE B LIE T Whbw3)
IN—ALY V=T 0 7&, SREFFNPLEI RS,

WEITZ) L7 B2 R s 7200, 7ar s ah bz

RZ L E21—Vol.67 No.12 (2012)

Experiments on a prototype using actual source codes have verified

Wit e 5 Hi (HARFEIR © specification mining) OHFZER
DRI B AT NS,

ZOWMAD—BRELT, Rl EAYEFEN LT Or T A
T 2 T, 42 OB BN E, TurTsn
V—Ad—Fh5, EEHEROLBTFED i Th L e R
AT, HEIMICHIL T 2 B2 s LY Z o8 E
WHZET, AT UT T ACHON TR AT Y v 7
EFARICO) R T WEREXTHBIMNICH D TE S, BB
WREA VT IT VAT AINTIDV T V72T D—FRIL, AV TF
YAESNRAOIEE SR EN D X ICIEH I

BEAFHW IS EH EINTBY, ZOHMIZL>TY—Aa—
FFFHRE O TIHRE SR T & 5,

ZITE, COBMOMELBRRLLELEBIZ, CHEIANTO
TurZAL TORFEEENEES>TEBORGBOY —ZX3—F
Ze QAT ETAM L 724 R R NS ORI DWW TIh R 5,

2 REREIR

RERIE, ANEBTERHINLEMRN2ITEL, RIS
BEMOMERFET NIRRT v ar&2hle LT
RLBOT, AREOHBIN LR TBELTIEDN S

35




®1. RIEBRABHEDRERG

Example of decision table to indicate admission fees of virtual facility

HEERMHEHER SR (Y) RO (N) EF5N B8R (X)

B Y N N N
65miA £ N Y N N

ESts
LS DOFi N N Y Y
RATEE - - Y N
2] X X - -

BR 1,000M - - X -
2,000M - - -
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Concrete and symbolic states
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HWUT: a=A, b=B; 725 A>B (1)
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00: Table f (int a, int b) {
01: intc;

02: if (a>b)c=a-b;
03: else c=b-a;

04: c+=10;

05: if (a==b)

06:  return TABLET;
07: elseif (c<20)
08:  return TABLE2Z;
09: else

10:  return TABLES;
11:}
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Example of program using symbolic execution

RZ L Ea1—Vol67 No.12 (2012)



a=A, b=B
INASAF: true

a=A, b=B a=A, b=B
INAZAE: A>B INASAH: 7 (A>B)
i Y

a=A, b=B, c=A-B
INAZEF: A>B
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Execution tree of symbolic execution
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E2WMT: a=A, b=B, c=A-B+10, result=TABLE2
INAGAE A>B A (A==B) A A+B+10<20

HMT: a=A, b=B, c=A-B+10, result=TABLE3
ISAGAE A>B A= (A==B) A— (A+B+10<20)

#2WT: a=A, b=B, c=B-A+10, result=TABLE1
ISAGAE: = (A>B) A (A==B)

#UC: a=A, b=B, c=B-A+10, result=TABLE2
ISAGM = (A>B) A— (A==B) A B-A+10<20

HUT: a=A, b=B, c=B-A+10, result=TABLE3 3
282G~ (A>B) A= (A==B) A= (B-A+10<20)
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Example of extracted decision table

HEERMHERR SRR (Y) ROFRIL (N) EF5NBHER (X)

a>b Y Y N N N

P a==b N N Y N N
a-b+10<20 Y N - - -
b-a+10<20 - - - Y N
TABLE1 - - -

LEES TABLE2 X - - X -
TABLE3 - X - -
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Structure of decision table extractor
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