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Software Monitoring Model About Component and AOP Technology
WU Kai-Gui, ZHU Lai-Xue o
(College of Computer Science, Chongqing University, Chongqing 400044, China)

Abstract: In this paper, a model forsoftware monitoring is proposed by taking advantages of component technology and
AOP (Aspect-Oriented PrOgrémming) technology. This model for monitoring is modular and flexible with notions of
component at the level of AOP. The function of monitoring is encapsulated into an aspect component in the model. In

this way, the code tangling and the code scattering issues caused by monitoring code inserted into function code are

resolved.

Keywords: component technology; AOP technology; software monitoring; weaving; aspect

1 55

B35 K 1 B AR FRY AR T % FEE AR AT 2 580 17 P 2
TR IR, Bk R G TR 4 2
o, FE—ARG, AR T 2 T = 4Lk
bR, BT AR AT R BRSOk M, R

FIZIT R, AR 1 B ] A5 BIR RS e 1]

TR RS, 4k T IR R A, Pk, HETA
CEFNILIUT S NG SRl AL S oipe
A £ TR RS EIPY 2

FE—ANFE T AAE AT TT 5 T7 30T % 1A R 4
W, RGN TR AL Ak, i
BT XML SCAE SAX(Simple API for XML)ZHA4, LA
FHFE /. 1328 PDF SCHF) PDFBox 41445555 . 2k
IS FH AR RGN AUE RO TE XS T-i% RS s A bk
Aese R OCHE N, (H2, ZOOITA 4Lk 2

@ K400 H :[FH % 3 RFHH42(90818028)
WO N 11]:2010-07-26; S B114E LR i [17]:2010-08-25

ARRILIEI, B T ML AL SR 1, 3o
(RIZLPE P SR B oE A — N o 4, ALY
HREIEH LA, IFRRERLIEL I RGN E T4
LI 7SRNG 38 WAUST, 6157 PR PR AT g, T Aty
AR AL DS R e R BRI
{RUF % R IE 31847

Wi BT AR s, H S (B S 7 12 A
WS AR AR N B M 2510 2 o, REZ 34T L%
AT AL 2538 50, 51 RRARRD L G 43, AT L
JE R e T AR o W — AN M IO D1 T 2 1)
@, Ak, N AOP(Aspect-Oriented Programming)$
RV LA S B AR b5 s s g AR [ 4 1, I3z
BRI s P R R R FR AR, 1T LB g b
10, R AOP HeAR SRS B i 41414 ) ZR e
WS, T B A AOP B ARG 4 (1 .

Research and Development 577 %& 109

© MRS

http:/fwww.c-s-a.org.cn



R[N VA

http://www.c-s-a.org.cn

2011 4 252045 25 4 W

¥ AOSD  CIfil [/ Jy 1 (R R AF I A 538> N T
CBSD CEE T A I BATTF R J7100) Rdg T 8AFIF Aead
P2, B4A AR (HIR IRl 45 & 10 7RI EAS
FIT-SEBLE AR A%, Bk HT AOSD J7i# 24k
XIRRIG, Wat&it, Waiky FRE, JrmMarf A
[F SR, BT AL AN R R R 2H A R o IX A
7 2 I ANE SR R e i, i DA ST R 46 1) 47 R
.

% 3| Pessemier 55 N TAEMI A &, ASCHUAL 47
ARAAOP BRI, T —METAHMHAY
AOP FER BRI A o i, Rl AR
ISR T AOP £k, Beit 77— Mk
RGP RA IR . e, Jef e T A
A, WA, IMAAR NI D Re 4L, 65 T 5
Perh g XSS I PR AN R, -

L X 7 P 1 0 S 9 A o X R 45 %
PRSP SRS b, B AT IR
PORELL, X LT I I P S A LU LR
T XS S 65230 P FH A, AR AT SRR B D R 22
Barnett F1 Schulte £ 2003 “FARHE i BAT LS T
— AT I A AR AR Y, AR Y e fif PSS 2R g R
(Model Program)ffii& 4144 (8] A [A] Jm PR A2 L, {H
T, BB E BRI RN, A REAL P 2 2t
AUPERRE LU o PRI U K2 (1] Feng Chen H1 Grigore
Rosu ## f 7 — 4 MOP ( Monitoring-Oriented
Programming) 8, L7 HAR RGP E AR, Ok
RGPS ATIAE B o IR PP T2 RS SE T

PRI, B RRAE, R0,

2 IR o
2.1 HEFARNA N
2.1.1 AOP ARSI &

AOP HiARIIAH — e BB ATE RS, WK
IXSEARE R 2 2 AOP HiAR %t . L R XF AOP
Hh g B B ARE AT AR

DIl (Aspect): FriEMIUIHT, 52 Y] &0 S
Petks, JEAEARGRE vt T A A T b s R
BEHAL SEIL B DS, e SEI A AL AR . 7
AR T, DIR I 4. A B T E
FEPE, DRI, FEFRATROREAS D Tt B m

110 W5 FF & Research and Development

il (Advice): Frigsl, ey AR S,
IR AL 45 B 42 s AT AT I — B AR, st 2 i
T84, PATEH T DI SAAS . ZHTE Ja
12T, W Aspect] MRIEHATERIBATIE, feft T =
FREINZER, before. after A around.

5 (Join point ): FTiEIERE A, B FILEE
HREEAS AT DA AT ) s B . TR R b
FRIPAS Ho 8 ST DL i . e 1l Fn
A5 R L

DI i (Pointeut)s T DI, i 4 1 1
é,E%XTEWﬁE¢%%¥ﬁ%ﬁO

%AN@W@:%AE*ﬁ@&ﬁﬁ,%E%ﬁ
TARRSA T )7 g2 B SN B AR ES h, DUEE IS
> A e A s AR TR A T
2.12 ALFHARTS

AR KRG, ARt B A R4tk w T
DL R AR BN SCRGSOC R T A FR P R T.
A& KA, A28 mT AR = B 3 i 3A
BTG, EEET s BRI, gk
SLHFCE IR AT G =T AT A A . A kT
ANEREE CIbRUE, ST 0 IR, HAT HI 4
RUAH P RetE . — NS T AT 3T R ge, S mtEft
Bl 1R

\

o \
[t iEsir]

[ HaEiegarr |

ROl 25 2L

B e e
K1 ETFAFR I RGE S

APEEA LU

(1) APFRATHINNIN B R SCHRBUER R AN
AR TR EAIIRSS, IF HAE SR S5 i A
AR B A PR O K 55, A A
BLAEXS MR IR S5

(2) APFFRBERIE 2 MR 55 3R 3 15 iR 55 A 1 &
IR MRS KR RL), X DALt A
A RAF IR k.

(3) AL SO0 A B, 4L AR B
A CBRET HiN. KRR, AR AL T ELBAN T

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



2011 4 ZH20% % 4

http://www.c-s-a.org.cn

A [N VA

KRNI SRICRIRC N A R R A Aok 4%
TN HRER .

FE—DEET AT RS, SR AR
SER, TS EAZ T MW . 42 e A 8.
I AP AL FORSEIL, B M3t T A PEA
it G R o 3 R AR SR SRR S5 i 5
A, 2 AL R 55 B L R I 3R 20 ST TAR AR RE 1
S
2.2 IERRBIR LA
2.2.1 BRI IR

ARSI A B S 1 1 7 TR A 3 R s
BV TN T AR T 17 75 T B A (A
B, gy = AN RS LSRR
RN I

HERRAF AL AL EAR S AOP, BLA L niAR 4
BN . MR AREDIDETE SR, BATTHE %A
ﬂ%&ﬁ%@&ﬁ@ﬁﬁ%,ﬁﬁﬁﬂﬁﬁﬁﬁﬁ#
AU R T AL s AL o AN B 2 1 A3
H AR AR 55 o MERLAS 2P SR — A1 i) g T
M2 B 2 AR A AR, %
PRSP Bl 11, — o [ AN AR 55 I B A2 1
g Popt A b, e IE R e
i AOP BEARIZAANLE], H5 LA HAF LN S Z
TR HR ARG, SRR DIRE. — A,
AL, EBIE DR ERBOR I

ﬁ{%uwm%u—hmmm@ ——&%u}ﬁ

%22 3
b een —| Component [ gy |

2 iR

S UL N R R Sl s R 28 204 1 51 1
QU L, SR EEBATIE L, LI FARAL AR
Wids, FRUERIE R IE 2 AEAT . MBS
5 AOP HoAR A NNLHIR ST . Wit HAFALPF
(i3 2, W R A AL T DA/ M A A
gUN, WF W B ARALEER H .

W IR g R S L T M O AL S P St

AL, FATTRT LU 2 A IR LE P AR P R
.

M &8 1 2N 1L Bl L U) AT i F (Pointeut

language) Bl V) 5 T HOCHE R = AN IE SR IA
KA. KT v LU SERVER, 0] LU CLIENT,
IR AR AR B 1, SR  AE, ARREIA
v R AT L. =AME N R IA A2 8 ] 235 B TT
SRR AN BTk, W AOP HoRH ) .
D) RE TR RS

pcd:=jp_type component; interface; method

ip_type: CLIENT|SERVER|BOTH

component: & T 4144 5 ({IE WA X

interface: 3 THE 4 7 IIEIIZE 2 5

method: %fﬁ%@?ﬁ‘]ﬁ)ﬂﬂﬁﬁﬁ

T LA D1 483 A 17

% F add*: void XM FRIER R ITA AAE
HOR BIE R 25 1 A add FF 3k R N\ i v

CLIENT B; *; add* XAk AL R4 B
Mz T 4424 add % H 7%

SERVER B; DAO; * IXAY)mi ik =411t
B 144 DAO IFTATHINTT i

Pl ik UM TR I L s 4 B SR P2 1 H bR 20
PEGRsE kR, SEOUST B ARALE I I . 29— AL
B4 5 S5 sk A R WA A TLRC I, 1%
APt T iz .
222 MRS

NERtEE
4fF

SAE PN

HEARLLER | o S

K3 RS

Kl 3 eI AN, e R HP AU
e SEARN ]RGS ALPE. B 3 AR SEA
N RGMEER, 5 AL By C. D AIE EANA418
I A 100 0 B A AS 2 A, e S b —AN T ) 5 T
ApF, SN RS R E R, B 3 hfsisk
INEEARNH RGE AR R, MEFR RS
FEAR N R AN AR G R, BRI AR 21

MR IEA RN AT IR, BT D) SR IE R
KRR LA 5 N R SRR DGR,
X I Z2 40 R R S 21 A2 DA R 20 A v R W 6 i 4 8R4 7

Research and Development W57 & 111

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



R[N VA

http://www.c-s-a.org.cn

2011 4 252045 25 4 W

W¥E, SRJG H AOP HARMGIANLE], K ol ge 5 A
N R R, SN R .
2.2.3 I PLARALARIR P S A

IR A LA R X I AT R, e ST K
HRERIEAITIE B, T RGE s ko,
B o M4l RIS o IXRER 7k aT DL 20 4 4
MRS ITIRL, PRIE RGN IEF 81T RIEN
R T R, RS PUE R B W ST, Al
FH 2 G 5 6 TR ) P9 521 I8 AT

Kl 4 ERAaSAEr N, e l—Aghe
e & SC A (binding.xml) . 58 #% « ML 28 F0 2 B 2% 41
Ho 9658 fic B SR — A XML SO R So 3
IIA] PAFEIZ A SCAF A C N 3R 4 H R L 2 )l 22
gz, AR AL gy v T A I8 ] AR e
LI WL Ty T, WK FOR AT I i
%%%Eﬁwﬁ%iﬁ%%&%o%%%%WWﬁ
€ G0 B B, IS AN BN H R,
{5453 N 2 G0 A2 8 A7 B Al ok IS PR AT . I
P28 0 I 70 58 I ZI0AT, R RS M isiT
B R, e i as. s A I 4% >k )
GRS, K ras RIS H . WiAE J2BE M H,
Al LA I web U LG H T, AT LUl Java
Y FROMX) EIE .

Wi LA

| Y H Lo |
nmhm

4 BRI RS 1

*

2.3 SISO

FALEARYE AOP R LG KRB0 A 48
HR, HALUNL AL

(1) IZABEHET, W T AR ZEANE 1) 0] L
FERAT AR, A 2 2 0] 2 b P A S R AR —
A IEEAEG RAE  rh, —ANREER T A
PV TE RT3 o AEAR S AR I 4 7, AT
T BT R B AR, XA AR 5 AR

112 W5 FF & Research and Development

FRAE D, MR AL T 5 T ALk o 2
RITHEA, — AR ZA S, — AKX
SUESAUET, EREREAFERAL, JFHAUSE
PSR . ASCHERET AR B TE R ek, R
AOP HiARI 1, B4 M Fssh B % Ay — i 1 5 T 1
L1, ik AOP [IZNNUEL, A Wi h B GUN 1% 1]
AREGER, A2 HEARKD A1 3 (1, 97 FACHS
BENIESRCEI NE - :

Q) MBIZ K A SRR Al B S
P, S L PSR R 5 P L 2 1 i
AR BAT I S S 0 B4R o B M 1R
. (BRI U T R AR R O, R
WA SIE AL PR B BB 2R AR A 2 4 e 5
T UL

(3) SEHEMI . WP Th R AALER I 7 RS, 4R
P ANLE SO, SR H AR RS S AL 2
K Feo T F AR RGEHEAT R, FUBU SOl
T, A HIE F AR5 2655 W B ALPE I P i iy, Bl
SR TR B

3 i

ARSCRIRALFHA 5 AOP HoR “# et 321
T A TR S AOP HARTB R PR . %
B RAT B B R IO A R hf e o
4 S — AT [y TR0, T B s s ik
IS AUE T DAL 2 RO R, SRR L 3
NBHBR RGN, R T Gy i oh 7L
JHAR T 4 A s 5 PR 0 7 7 2 £ A VR L 5 4 i)
W, PR TR AN R B sk, SR b
S TH 16 T I R AEL0 it S T DRI YR AN i B
I ST A AR R L 5 4 . AT, R
HELL, P EREHIRIEAT U B 4495 T HTsIE, F
— T AR AR A A, S — A i R,
LR GE N T P SEBR I R 56, ARIERKAT R 5
() IE 384T o

& 230k

1 Chen F, Rosu G.. Towards monitoring-oriented programming:

a paradigm combining specification and implementation.

© THEFEEBRETN

http:/fwww.c-s-a.org.cn



2011 4E %204 55 4 ¥ http://www.c-s-a.org.cn HEILR %N H

Electronic Notes in Theoretical Computer Science, Kb P Rl R K 22,2008,
2003,89(2):108-127. 6 Pessemier N, Seinturier L, Duchien L. A component-based

2 Chen F, Rosu G MOP: An efficient and generic runtime and aspect-oriented model for software evolution. Int. J.

verification framework. Proc. of the 22nd annual ACM Computer Applications in Technology, 2008,31(1/2):94-105.

SIGPLAN - Conference on  Object-oriented  Programming 7 Zulkernine M, Seviora R. Towards automatic monitoring of

Systems and Applications. Conference on Object Oriented component-based software systems. The Journal of Systems
Programming Systems Languages and Applications,
Montreal Quebec Canada. New York: ACM, 2007.569-588.
3 TRELAAMEORTET T R GE b B S HTRIFFE A 2 A i 3.
B OR2,2007.
4 Barnett M, Schulte W. Runtime verification of .NET

and Software, 2005,74:15-24.

8 7 3,1 Gk LB T AL JE T 1 S Rk W R R
2009,20(6):1625-1641. A

9 Chen F, Jin DY. Monitoﬁng oriented programming-a project
overview. Intefnational Conference on Intelligent Computing

contracts. The Journal of Systems and Software, 2003, 65: \
199-208 and. Information Systems. Ain Shams University, Cairo,

5 RBE KT AOP 11 FH H A W H5 s R T [WL 22 v S. Egypt, 2009:72-77.

¥

o

%

Research and Development W57 & 113

© TTEASEEAREET  hip//www.c-s-a.org.cen



