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Reverse Engineering of UML2, 0 Sequence Diagrams Using Static and Dynamic Information

LIANG Ruo-ying CHEN Ping HU Sheng-ming LIU Peng-fei
(Software Engineering Institute, Xidian University,Xi’an 710071, China)

Abstract Compared with UML1. x, UML2, 0 introduces the flow of controls to sequence diagrams. A method to re-
verse engineer UML sequence diagrams using dynamic information combined with static information is presented in this
paper. In the proposed method, basic sequence of method calls is first generated from dynamic information obtained dur-
ing the runtime of the target program,and then added with the flow of controls (i. e, the relationship of method calls)
based on the static dependency graph, The sequence diagram reverse engineered by this method is self-contained and

compatible with the UML2. 0 standard,and can efficiently help users to understand the target program.
Keywords Reverse engineering, Program understanding, Sequence diagrams, UML2. 0

1 58

G —BEET (UML) B 2 508 3304 i 45 /8 fn AT o i
RN R E R R IR REAT R R
B, AR R T — RN M E AR MR TR 05
B LHARRT S8 & 25 B B DA RGX S B fer &R 52 iU
HIZhEE .

T [ X R R B R A AR R A 5D, 72
FRZEREEEMARBPEE GBI HEEE
SERR MRS, TR 5 RS ML B T X R G ENER. B
FHUEXT R AR FHAE—E STRFEAE RN,
BF LLEE 3 JA] T#2 (Reverse Engineering) H, J5531) B 84 356 18] 4 iR
REFEREN. AP RLES S AERERFFIR, FAR
AR T BERAT R R, M 55— A BT R AT R .
M EAE b, P R Bt — A 3T R AT ALH , I R L
AR BRECENEFIRE HSTRURRENBES.

SRS A R P E KL RE M UMLL x frAER,
7 UMLL x ¥rdE o, 751 B 25 B B om0 52 7] 35 5 fy ief 5%
FLMRT SR RIS RS L R e ST Rk,
UML2. 0 $R¥E X Fr 51 B 8 0 T 38 A2 48 7R ¥ (interaction
frame) , HEURESIATHAEEXNMFELE, -1 4EE
HERAXE—-EHEHEE R, A —1FF B BR &4
3. HEHESRS R GEFETAE, 5 I RF R
¥ A5 P SR8 B ZE I BUE 2 0TH BUFFI 2 I 8 B R %
B BRI AR ATH B RSB, BT B &G FEES?
1, MEAPIT IHIFAREH-BEENHEFS|, XEHE

BERENFIIEEATERHRIER EX LR T RF
2P, R, AR UAABRBEFHRHSFE—REF
BT R RHBSHFER—RF KBRS e X EERE
WRRRFF R FE S B, (2 A5G UML2. 0 45 R A B i

A3 2 T R F 5 B A R A RTS8 3 T
R S FR SR BAIS AR UML2. 0 33 B3 iy AR U ik
5 4 B SERUE % R B R, B SR T B .

2 HEXTHAR

2.1 BETHHERNAE

BT 305 B e A RUF 5 RS g0y ik R, 1
FEBBERAFRT R PITERR, 351 L5 BT B #7551
B, ZETERRSRRER. EHES FEARRF AR
BEMITHEZ . LHX T H RN RBEF R, 255
R RETHAR B A RUTS E 07 B R PR R R, BT
BEEENTERNFEIFRRE, HEXETEERNT
PR BRI AR 52 & » A T — BBk, B A
EHRE S UERTAR UMLL x F3IE.
2.2 ETHSERNAE

RERSE RS m AR FEK %S S Bl
ALUMATRBEFEZERLEPITHRT, AEREEHBE
M FF 2SR B RIS 7l AR HE BT
FIE., XRTELERFIIRAETES . 5 T L4
BHBE R HRN WAL H AR, P TE K E H
FRERAE R VR REERBIRRH . DR EXM R A E

) ERBE G K ES FEHS:20030701009) : H FIXFRBE W TR TRAFR: K B RR¥ES (T EHS 60473063 s HREQF £ L
(H5 05009). REFE WEBRA, PR I7 58w TR B F R . m X SRR E R g0,

+ 269


http://www.cqvip.com

ARBIBA R RIFA O ER MR AE LU 545, M H
TR THFH AR BN W, LA REA K UML2. 0
G271

B LRI LR, A AR T 3 S5 B ER S
Bk AR REAE — & AR b3 A A BAR AR R Y TSI
AEHHFE—ENA R, REERME UML2 0 K751 A,
B, AR B F ST EEN . B SFERRM
&, WE S WE T BRIk, RERAE UML2. 0 47
o EEHIVE I B ST R, AR EBAT B kAN T LART P51 B A 17
ERARR,

3 FEBSERHELEEN UML2 0 F B S E £

BHiE

T A RS UML2, 0 REMFETIE , M a1 By
BEE ., HELRESSERERNTIIERA ETERE,
MELA B BRI ERAR , BT AL AL A B A5 B o 4 - £ )P E R
FERE, AT kX BRBRFHITHARE T 459,
FEHEBBEEEFBTR AT EERFRID . IR ZER
IDFEEHBE R K55 BB B, 3K
8 W FR P 45 4 AR 74 P P G T (B8 S e [ ) 1 P DR R
K EBURR SN S) BB USBEENER ABRSEF
EEEFERGENER BHERIES  ERTFHIA.
3.1 EITEEXH

S B U1t FF AR IR B AR R T AT T = AR Y
fF B, BE T E R T EARE. ZXHEHR .

File = DATA

DATA = Packagel Package2

Packagel = Package3

Package? = Package4 | Package4 Package2

Package3 = CALL1 | CALL1 Package3

CALL1 = (CALLY(CALL/>{/CALL)

CALL = ClassName ObjectName MethodName [ Pack-
age]

Package4=CALL2 | CALLZ Package4

CALL2=(CALL)(CALL/) | (CALLYCALL2(/CALL)

— MBI BRI B R Package 55, %5
—# Package %5 i Packagel 41 & — 4~ Package3 37 &,
Package3 fi & —/ Ek £ CALL1 45,8 CALL1 & &%
BR 2, A NTETFEERELE SN FERNTEN—K
VA 85 A Package %5 5 Package? gy — 3 £ Packaged
#H B, Packaged g1 — 8 £ 4~ CALL2 45 & 4 i, & 1
CALLZESMBRERTET 1. AR ABEFE R BT
FENETFHER., KESSHFESZNERAXR. 81
CALL FR IEAERAT 8 ObjectName (2K % ClassName) 15
B MethodName,

FE A4+ , Package3 {7 7F i 72 18] i 15 A $( 3% , CALL1
SSRENBEBEIITH—BEE. B/ Package? 455
F Packaged 45 s #8A — 1~ Name J& ¥, Package? f) Name JB
AT FE— N HEE , Package? M XM #HBARKXEERS
ASMIRERIEEE . Package? 455 40 5 £ Packaged 4555,
Package4 45 53 ) Name B ¥ iC5% — T8 4 , Packaget F R
PackageZ #BEX MIEX LA FER IERXRTXMEH
WA E RSB NI, Package? &S WE T —4
HRANEEENEHNZEEBIRREND RN

« 270 -

E 000 http://www.cqvip.com]

R, BB A LR,

BHASZ B ST B H AR R G 34T R 1 51 B I R R
FRWME 1R,

BAEE X ——— DR G KIRIRIAT R A P E

Package3 — #HBRBEEFIHE

Package2 —» IR ESLBEH S AT E
Packaged —> HBAE-EBEAN-NFIE
CALL ———> JFFE R AR A AT

B 1 SR B RIR S E R XA R

3.2 BESEFRKEE

SR ha ¥ A8 T8 B (Dependency Graph) 8 04 : De~
pendencyGraph = (N, E), . N FEMW T &: N =
(ClassName , MemberName , Member Type s E 2k T0 s [B] B H#&
#RZR.E = (N,N, DependencyType) . A 2 i, TS
BIRRA . 2R RORE RNEEMARERM. TR
gk R . F AR B BHE., HEHSE
Ve R T e AR I A ) v 4 80 45 S ke T ) B A 6
ROAA2MW. TR SR NS, FREEBEKEM X

2, TRERNESYEAMEEE,
n -~ o
AA \\ P W ) A
Ve SN APy 5)
. b N N /< /’L L | P,
() () o) (¢ V) (¥) AN i o
NS RN N &
N I AT A R
(I;) <F> <G> H (R (X (B (C/\ Y} .
\'i' < - \7/ p -~ — A
/*\‘ ,/{x\ >'\J /f" (S ) {y —~ I
(1) () B o (o) (£}
e » N T
M) »’N\ T 1z} I loop Tl:{mpend
AN - ~
A [\ ~ \ N A
©) VARV

B2 FGsSEFRRE

N T ARG SEPRTR SR » A SR GE FH i 0 25 72 P 4 R AN AR
g ERIKE R R E B I AR BAR S5 , 15 I
FP LAy AESS, IE 3 B . B3 HFMTkBE T ECHY
% AWUPREM TR DM By SXHXR; Tk G HA LA
BB MEME . TEFRGREER S TRT HOBE P i A X = 2
AEEH AT LA FoR T A R Z [ B O R . XS
& BAURRBIRE R, 37 AR v i B A 254
3.3 EHOEFEE

A ER R ERERWE 4 R,

B3 wmSEARERE

ErTTY
ETT

F 5| @ xal
X#

RERNF
FIE

B4 FFEgEmnEgERErER
(D3P ZNN A E B U BT AR 38, R L P A 5 i
WP
(2) BT AT 238 F 5, AR A 7 5 B 40 Ak A AT


http://www.cqvip.com

WA A FSIE
(3)7EHA 51 [ By 2 A b S I 8 25 8 P A K 2R A
B R, ERRER;

W T T BEHRE SN EAAXRE SRR

(5) ¥z HEUF 5 E PR B A0 , X5 B 8 R R (S BT R
R

(O H AR EAARE BREN XML X, ZH#E
R T BB RTFSE;

(DA UML TR 8/RFHE XML 304,
3.4 ZBISH

AN UL — LB R — TR AR T . B 5
E—AU XML X EEHSIBEE A ZXH#HAT B
FRFRIF Test 91— WIMAT 12 (MR B8 2464) , RIRIMATIHS
R ARt %, BIESAE LA AR RS E A 5 BT
. WRRHIEFE W R T B FERATE 7 R IE AT
B, KL BTSRRI AR R

(DATA>
{Package)
(Package Name=*“Total”/>
(/Package’
(Package Name=“2464" ProcessID="“Test”)
(Package Name=“Total” ProcessID=""
(CALL ClassName= “”ObjectName = “X{ % 1” MethodName=
“A( ) ” )
{CALL Class Name=“OjbectName” = “3{ %2 3” MethodName=

“BO™)
“» ObjectName=“Xt £ 4” MethodName

(CALL ClassName=
o “ D( ) bl >
4 (/jALL ClassName=""LbjectName= “Xt £ 2” MethodName
— “E( ) » 5
(/CALL)
(/CALL)
(CALL ClassName=“”"(ObjectName=
“CO”/»
{/CALL>
{/Package)
{/Package)
{/DATA)

“3t% 3”7 MethodName=

B HBEEXH

s A B R F BR T & LR ERA, A
XL ERERHRER. MAR 3 NBSEFKER
RIS BT AR A A R . B RSB FI RS R T K
BRSPS FEARGE BEREASE _E44 B5E
WA UML2. 0 FF3I B, Il 7 B,

-D-E [sn] [aaa] [maa] [ans]

1: BO
%
; m 390 _
€33! 3EQ
B T
il
D lelsel! 4FO
E
j toop Ji 5:60
. 500
Lo 7:10 0
o D C:
: : 1 sco

me6 FHFyIE

4 SKEHR

4.1 XHBASIHIA
KR RABIEBEE - MEEGHERS.

B|7 UMLZ.0 FHIE

RRGRT i

£ 000 http://www.cqvip.com|

R MFC B, A LM ERL 3 % i — B et E A Rz B
BESHEFNE L (BREBE RS EHBEES
i, X HE BT S ERRID) S B, URREEN
RhEps, AR, RERERANSHSEHEEE
B (035 B R B BB DL EIE B  FEHE SO S U 45
o R AE S £ 3 09 4 B 0T B ER T8 ok
BEFEREN TS,
4,2 LWHERRIW

& 8 BoR T {URIEsh A5 B AR UMLL. 4 731 E , %
EERTRFBITHOEEAAXRETH. &8 Ly
o, 48 16 &0 .8, BEL setCarDistance() , B— &R E L
BB, SR T X BRI 56 SR B B BE XA 5 B b B i
BEE, IEHBEEEXIREEEELERSE 17HXHE,
B setEndDis (), & BT 454, BE setCarDis-
tance() (55 84 % B) & 5 £ A T A% IsHorizontal-
Clashing (acar, another) ., IsHorizontalVerticalClashing (acar,
another) J IsVerticalClashing (acar,another) , /G4 AR T
BA¥K setEndDisO (58 88 I ED . FAFRIEIXFIIEAGEHE

% AL setCarDistance() F1 iR ¥ setEndDis O I X2, LA

A3 %
B AN RFF I it R .
ot | s (€ | Detaut; CHAMY | moseat (P | o sosane (CE. | m_ssanso... | m_oa.. | m_siooar | m_oontruller-» M_caigenecator
; ; 15 sumReDons( ) ; i
| -
16 sorCarDistance{ )! i :
H o
17 SetEndDis( ) | o
84 serCarDistance { ) L
g 5. IskiorzontalC leshing(acer, anc
i 86 sHorizontalVerticalCleshinglacar
87 ". Vemcaic}ashmg(acar anat
H : [
88 belEndDis( ) | ks
it ! a
B8 FHEFIE
16 seiCarDitanch ()
[foos ~J
Lacar=m_phest;acar->m_pnaxtimNuLLacarmacar >m_prext]
oot
[onothar=m _prext]
ak
L] 17 : el "k arDistance(}
[isHorizontalClashing(acar, anot! ther)] E
ak
19 ¢ mmf?m(aﬁamﬂw-()
IsHor kzontalverticalClashingtacar, anat ther )]
f: :9:?]@%%«:0 l
[tsVerticaiClashing(acar, enother)]
— |
_iee seEndowq]

B9 BUEERNFIIE

B9 Tn NI BEFERMESRA™EMAS UMLL 0
AR R EE RN R, B e X B UML2. 0
PR A HESR . HEZRH loop ARG, alt R R EH
W, ZEFRELS 16 FIHE 20 A5 FE 9 WIS 16
FIEE 17, X P8 4% 18 B 2 (A1 4 4 25 Bl O B 3 setCarDistance
O EEPITHAE. BB IsHorizontalClashing (acar, anoth-
er) s IsVerticalClashing (acar, another) F IsHorizontal Verti-
calClashing (acar, another) 24§ ¥ & o & 4415 4 9 — &R 4.

o 271 -


http://www.cqvip.com

WRZEMAR A AT, LT E 8 8. 16,17 BRI
FAE R ; UnSRABFA 0 W S 1 R L , T {1 0 PO 1 B SR
HAWRE, ARAXERME 8 PIHE 84 = 88 iR, MBI
JEWFH E 1R % 5 B 3 setCarDistance BAEHITE 2
X ETA N8R —8 , AR AR BN R E.
IsVerticalClashing( acar, another) £ K %% # oA % setCarDis-
tance QMR R FEREBHR, BHELRERE.

TEEENRE R S PRERTR, AR AR &EER 5
MERN., NTRAEE BRERIBE, A RS E R
X EBL ARG ARRREE WA HATTHE RS

MWEB P LSS, ETHBHSERHESH M4
S BB/ N A 5, B IR A RBN TR, R T A
BEMEERAF X, MAUUE B EE BT . Bril, 2
FEIEE B ERS R F B L R A B 51 B B -5 B
4T, A BT H A5 BT R,

HHIE £ UML2. 0 P4l &, REE RIS X 561
BAEBMPIAT IS, A BRI H Y BRI, X555 &
BRGHE ] A R SR T MERE . AR SCHS-S AT H 4 FF R W e TR
T E4E XDRE MIThEER £ B —FH s S E RS S
B UML2. 0 FF4 Bk i) A B O k. %7 B R F IAT AT Ui
EAWHESEESHESBFRBEME S, I8 E S RIESF
FIEMAERNE, S ELFRIEFFIEMTZ&E., LEREH, &
FEAERMFIEE THEE FELHER ., FREW.GR
T, EETERMA.

2 % X W

[1] Rountev S R. A Interactive Exploration of UML Sequence Dia-
grams. Visualizing Software for Understanding and Analysis,
2005

Albir S S, UML in a NutShell. O’Reilly, 1998

Rountev A,Connell B H. Object naming analysis for reverse-en-

(2]
[3]

[4]

(5]

L6]

7]

(8]

(9]

L10]

[11]

[12]

D000 http://www.cqvip.com|

gineered sequence diagrams // International Conference on Soft-
ware Engineering. 2005.254-263

Ghezzi C, Jazayeri M, Mandrioli D. Fundamentals of Software
Engineering. Prentice Hall International Ed, 1991

Walker R ], Murphy G C, Freeman-Benson B, et al. Visualizing
Dynamic Software System Information through High-level Mod-
els // Proceedings of the Conference on Object-oriented Program-
ming, Systems, L.anguages, and Applications. 1998.271-283
DePauw W, Jensen E, Mitchell N, et al. Visualizing the execu-
tion of Java programs. Software Visualization // LNCS 2269.
2002:151-162

Oechsle R, Schmitt T. JAVAVIS: Automatic program visualiza-
tion with object and sequence diagrams using JDI. Software Vi-
sualization / LINCS 2269, 2002:176-190

Tonella P,Potrich A. Reverse engineering of the interaction dia-
grams from C+- code // International Conference on Software
Maintenance, 2003:159-168

Rountev A, Volgin O, Reddoch M. Static control-flow analysis
for reverse engineering of UML sequence diagrams // The 6th
ACM SIGPLAN-SIGSOFT Workshop on Program Analysis for
Software Tools and Engineering. 2005:96-102

Systa T, Koskimies K, Muller H, Shimba an environment for re-
verse engineering Java software systems, Software Practice &
Experience,2001,31(4):371-394

Richner T,Ducasse S. Using Dynamic Information for the Itera-
tive Recovery of Collaborations and Roles// 18th IEEE Interna-
tional Conference on Software Maintenance (ICSM’02). 2002.
34-43

Kollmann R, Gogolla M, Capturing Dynamic Program Behavior
with UML Collaboration Diagrams // The 5th European Conf. on
Software Maintenance and Reengineering. Los Alamitos, 2001
58-67

(E#% 246 R)

Heb, o,z EREME, HEXRBHN, BT 2.4 %L
FEERERE. BBANE 4,500, EEI A5, % o
Xzo Xzi X3 X2s ﬂ:/\yﬁ-

If (0.57<C0. 227 —0. 4925 <<2. 06) A xis =0 A 20 =0 A\
o =1IAx =0\ s =1

then t=1

HEE R FE R B A _ BT AR B s R

If (0.57<C0. 2 * Trestbps—0. 49 * chol<(2. 06) A cais 2
A thal is rever

then r=1.

HH, Trestbps {3 resting blood pressure,chol {3 choles-
teral,ca f£% the number of vessels colored.

EFIE OUWIRARRBHEN N, B AT $
TR MR A X R SRHEE. & 30F
BN ER %, ERNRRAER L SRS E
BEHEX 2, TR INE S THEE. ¥ TEeRt
BIAH S S5, FARURE 2 I B K1) 43 B 7 25 18] B A F TR SR80 »
X EUR Y, B EBORE. R, —BERT, XMy
SRR RN —RFENE. BN, RITES
BIRIRR(E, W BT BUR MR IR T A SRR . Bildn, xtEn
AS)BEAT BN, X 5 MERNIREH M- RERER

e 272 -

BT sl 25 B BEAT IR, T B B ME R S E B (/)
t=D o, M —FAMAER T B4, EMRNEMEERI TN E
EEA SR PP,

(1]

(2]
(3]
[4]

[5]
L6]

(7]

L8]

2 £ 3 W

Andrews R, Diederich ], Tickle A. Survey and critique of tech-
niques for extracting rules from trained artificial neural network
s[J7]. Knowledge Based Systems,1995,8 (6),373-389

Alexander J A, Mozer M C, Template-based procedures for neural
network interpretation. Neural Networks, 1999,12(3):479-498
Gallant S L. Connectionist expert systems. Communications of t-
he ACM,1988,31(2):152-169

Fu L. M. Rule generation from neural network s[J]. IEEE T-
ransactions on Systems, Man and Cybernetics, 1994, 28 (8).
1114-1124

Fu L M. Rule learning by searching on adapted nets// Proc. 9%

National Conf. on Artificial Intelligence. 1991590-595

Towell G G,Shavlik ] W. Extracting refined rules from knowl-
edge-based neural networks. Machine Learning,1993,13(1),71-
101

Lu H, Setiono R, Liu H. NeuroRule; A Connectionist Approach
to Data Mining // Proceedings of the 21th International Confer-

ence on Very Large Data Bases. September 1995 .478-489

Setiono R, Liu H. Neurolinear: From neural networks to oblique

decision rules. Neurocomputing,1997,17(1) ; 1-24


http://www.cqvip.com

