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Software Runtime Behavior Analysis

Li Changyun, Wang Zhibing

('School of Computer and Communication. Hunan University of Technology. Zhuzhou Hunan 412008, China )

Abstract: In essence, software may substitute human to execute some certain actions. The description and analysis for
software behavior is always research focus. For the effective expression of the software interactions and the improvement of
analysis efficiency, presents a novel descriptive language for software behavior pattern—BPL based on regular expressions,
which describes software behavior as a combination of traces and constraints marked with lowercase letters after abstracting
and generalizing the features of recurrent event sequences of the observable software behaviors at runtime. Finally, BPL is used
to represent the process of electronic transaction.
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Fig. 1 Description framework of behavior pattern
— M7 A LE (behavior pattern set ) fFEZA
FE X (event definition ) MZ M7 AR E L
( behavior pattern definition ), fE—> B A o g
PR XA P T A 17 T . A7 R
R LY L A, R IE AR LR 51 i 5

FIAEAE , T A AR T, S e a] i 2 RO
RN S HON E ST T
15 04 BNF (backus-naur form ) #iiZ::
<Behavior Pattern Set> ::= “Pattern Set’ <IDENTIFIER>
{ Event Definition
{ “” Behavior Pattern
Definition
“End”
1A AUE L BNF
Behavior Pattern Definition ::= “Pattern”
<IDENTIFIER>
<Statement>
/) PIERR AR PN RS S SO BRI IR 1Y 74 R
Statement ::= < Trace Pattern> [Constriant ]
1.2 HHEX
AT MEAT N — RIVFAFERL, FH 2
il RSB B R RSB RS
SRR UUER A, PRI R G ST R 4 )R
A, TR ARG AR B I, 2
HERIN RGN AN R 58 B4R, DA
K Z LGNSR a0, Toie il o n) 58 1
VeI 2N ERIAZ B 3hAE, AT LA SS Ry X Aa 44 10 J7 vk
P o
XL RSO, SR E SR BNF AT
Event Definition ::= “Event ~<IDENTIFIER> =
“Update” < Variable > |
“StartM” <Method Definition >|
“EndM” <Method Definition >
Method Definition ::= “Method” < IDENTIFIER > *
(" Parameter List )"
[“, From” Component 10" 10" Component )" ]
[ HEMRER, ATk 4t ]
— M, 29 F RPN SRR, AR
B (Update ) Jade— x5 T AR 55 2 m] WLy A2 4k, 24
A H AR Bl & . DA (StartM F1 EndM ) X
WA SE ., StartM TG — D], EndM &5 R
— IR ], Method Definition B 7 1 AL
() T A R i ik R — 2, B —FE, S8
IFRM—FE, Foh, fEIrkE SOh, St T
AP (From Component ) U7 AT H UM (To
Component ) JIEIT, LUK BAIOGAE EAIEST, Xl
A5 i SRS B R T 1 F R A EHh 42
FIRE ST o lan, 40 SEOG 2 W) 44 07 s FHME.
VA A RINE, AT R HE CPIHS From Compo-
nent I, MICTT KA REAA RS, AT AZ 8 From
Component P [EREHL, SCTER A M7 i haT
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Table 1

Regular expression grammar for trace pattern

fili i

* PCRCHT A FRIBXFRBZ W HI, zo* REIERL "zv LI "zoo". * M T {0,}-
+ PRI 1 F RIBZX—WMEB R B, 7o+ BEVEHED "zo" LI "zoo", HABEILEE "zve + M T (1,)-
D BE I T P F R AT RS — R . B, "do(es)?" FTLAIEEL "do" 3 "does" MY "do" -2 M T (0,1} HIXFIFEM

AT — A FBBRAE (%, +, 2, (n}, (n,}, {nom}) SEUTRT, DURCHESCRARGAEAG . AE A AR

A RED T e i 4%

RIFH M BGAR ST NS AT RE 2 IS BT R 45 8 . i, X FF/E oooo", 'o+2' HITEAAN non,

o+ HICELETA '0'o

{(n} n A NAEREEL TCRHIE R p Ko BN, 021 AREVEAL "Bob" AT o', HIZREILEL "food" TEIMA oo
"

my  on AR, EAICE , W B, 02,1 AREVLEL "Bob" HIM o', {HEE

BF rorte 0{0.y WAENT ox.

B "foooood” THIFTA oo ofl,}' 5

{n,m} m M BINAEG R, P <= MPIEH n RHBZ I 5 o B, vof1,3}" BIEE "fooooood" HHI3 1 00 o
(0,1} FMT 0. WERAEES Al 2 M BIABEHE 25 1% .

xly PCRe x 2K o B, zifood' REVERC "z" B "food"o '(z|f)ood’ MITEHAL "zood" B "food"-

xyz] — FARAEE. WA TIEE DT G100, [abe] TLEACE "plain” FHY 'a'e

[Pyz]  TUEFAFER . PCRCRE S MR T4 Bl [rabe] TTRAVEE "plain" Y p's
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Constraint ::= “Constraint” (<Simple constraint> |
<constraint> && <constraint>| <constraint> || <constraint>)

Simple constraint ::= <Boolean Expression>

T EFRIREAL, T LT —2EpR%, Wk 2.
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Table 2 Pattern-constraint functions
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FoR I T A A5
Valueof(e.arg(i)):v WA e FE | NS BME
Typeof(e.arg(i)):s WG ¢ FAFHE | DS YR
Timeof(e):¢ WA o F A5 BT & AR 1 B I

Event (¢,i):e
Eventindex(t,e):i
Eventsum(t,e):i
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2.1 EEXGIE

1) SREIEH I (A id HE8): Bk -
(login ) - &R (search) - NI H# (order ) - Y
X Cimprest ) - FHIAIET Caccept ) — PP (evaluate ) -
B (logout ), MHEEXEIRN: I(soiae) {1,}*gs

2) EFRIEWWHERN (AP id HE0): B3 -
(login )-EFH T H( examine )- BB 5 ( modification )-
HFMHIELE (inquire) - &5 (consignment ) — 1B
(logout ) WHEXEIRN: lem*qegs
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