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Study on Strategy of Adaptive Process Fragments Reusing
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Abstract: Recent research on the self-adaptive software is one of the new focuses in the field of software engineering. The researchers
pay more attention on how to improve the adaptation of software from different angles. While some focus on the architecture information,
others pay more attention to the requirement. However as of now, there is little work about the process fragments reuse in self-adaptive
software. This paper employs the idea of software cybernetics to study the process fragments reuse, and searches the optimal query
method based on the model of controlled Markov chain. Firstly, a CMC model in the context of process fragments query is proposed,
followed by subsequent optimizations. Then, a self-adaptive query strategy is addressed based on the iterative least square method. With

the on-line parameter adjustment, this strategy utilizes the history of process fragment query to help people adjust strategies. The
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experiments in the context of Matlab and real process dataset validate the efficiency and feasibility of the model and algorithm presented
in this paper.

Key words: self-adaptive software; process fragments reuse; Markov chain
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AR —ABEOLARFE B A WAL S R S 00 O R R R S LG, BV B AL A ) SR A R N A
W BIAE D o BE ML 3% % 75 90 AR 05 Pl 2,76 1 30 B 285 ) 925 SR O T e /s e v AR 7 A 3R [ 5
SRR P B I A A 2R AT R 2 A T AE S b 0 W R A W S & B LT 100 KR LA TRT 1S IR
B B LA KT 100 (/A5 H T I E FIARAE 22 (3R | Tl fa Wi d)).

TER 1 P:Re()FI Ae()Fr A E @ R4 BLIZEG b (7 RE B 25 v 5R0E R0 1538 I o 1) 5002 3 P T 2 o P 4 4
Rp()F1 Ap()73 B R 585 & YA B se B v (R B WL 2 00 S92 00 [ 38 B 25 0 S0 908 R B (R RE A BOEG RA(D RN Ad () 7y
Sl A B A TS R B AL AR I v A AR AR B T s Mean RN o4y AR ST A R bR UE
ZE N AT DA A ESR R, 738 B A B LB AL AR B 2 B — Se A i 9] (U2 BOE N SRR RE S A R Y
FE 2 (Rl 2 T SR B R BT BAR R A R IR, B IE N SR AR R A S R AR T HL AR 1B, HiE
AR TR P o 14 2 28 /8 - AT AR 15 0 o M 22, 3K 10 W 1 O 8, B P R P B 42

Table 1 Results of front 15 times
Fz1OHT 1S R HEE R

=)
P %3 2 5 6 7 8 9 10 1 12 13 14 15| Mem o

Re() | 9 12 10 7 12 5 11 14 10 9 13 11 9 12 8 | 106 236
de() | 13 15 9 13 14 10 11 11 13 12 10 14 11 10 11 | 129 1.82
RoG)| 3 6 2 6 2 3 6 5 1 5 6 4 4 4
ApG) | 8 8 5 4 2 6 71 6 5 1 6 6 6 4 .
RdGi) | 16 19 14 27 14 14 13 14 19 16 29 19 13 29 30| 196 652
AdG) |29 22 25 28 32 25 32 34 24 22 26 26 28 30 21

42 BEXHFEETRET ALY

FE b — 0 B 7 BLEL I B0 UF T AR SCHR TR B I N AR A ) SRV TR AT M R A R X — e B
AR N I SE Rk B AN AR E S, A 2009 I Web IR 45 e 8 s 7 42 L H(Web service challenge
testset generator)CTG!(http://ws-challenge.georgetown.edu/wsc09/software.html)Z4E &% T — AN L5 400 000 iR
v B H B, P AN e BOIT AL IR IR S5 R AT 5~10 AN N F H 2 80 3R AT IR AR AR 45 1 PR
A~ QoS J& 1, B response time FI throughput (7™ AE Hi I 45 AN $dli b ©L 2800 5 X P A s 2 D). 78 2 36 v ke F 31 LA
Ak AP RoRFE N BEH H AS Fon— AN AR i BEE W B ROR R AR B R T S RS S H AR R
INIXSE 5 2 1) (R 5% 2R AT BT A [ SER T Java SEBL, HLAE A4 — S BCE 4 Intel(R) Core(TM) i5 CPU 760,2.80
GHz,4 GB RAM running Windows 7 (64-bit) I H 5%.

P FATVHT SN, B 1 OC TR B BT 9T AR IR AR A 0 H 3 56 T4 0K B IR A2 B B ik e /b
AL 5T TAE (A SCKY-A 3 75%) 8V AE BATLART I 98 TAE (A SCKY )3 At 2 1 (R, #E SCKY HEZL 2.
RS S A AR R, DR I, S 6 v A 2 R DA T 5, IR I R R AT TR ST R AL VGTU 34T LR A
SCHLIN AT THLE :SCKY,SCKY-A A1 VGI BEFZ H I RE v Besic H VSR 205 SCKY-A #8223 AR
A BN R Bk, AR R 3248 B BE L™ A L EAT AME, FLIE N 4. FRiEZE N 1R 3L 60 AR £ H BT
FHZEIE 5T SCKY-A, B IR SEIR I, LASAME A 5. ARviZE o0 2 05 50 H 20 A2 i) F 46147 5 i A E R s 2l A
B ) JS A 6 5 I A 1L B L AR HH P ) QoS £ AL

55 1 LS A B E VA S0 A AL S S 25 ST ) B RRE f Eik)  B048=5 H AR=4 FI AS=12
H AR=11 PR R 2 1) A A% 2 S50 A 1% IR AR Fr B RORG Aff i 4, BT 48 22 HS 35 A2 4% 1 IR A2 B, ANAY
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PR B e e IR T SR B 2 R S A Wl o 1 B0 it A S R R (VAN ol w2 N B s o o
AT WA NRAE B A AR AN R AR B BT (U AP AZAK),3 Bl EEE & B 7 S 1) 2 4 IF 15 (R g S92 i (7],
response time). [ 3 %2 S5 (1) S5 45 K 3(2) R 3(b) RS H — B £ e 4 i — N P B A SR BE
AP AT GG, /TN 100K 1IN 21 400K,3 Fft 55095 285 ) I i I [0 205 AN T 14 (EL FRAT T3 L ) P A 67305 (SCKYY
Al SCKY-A) I 46 2% (¥ W] [ 223 i /N T VG I 4 2 10 ) ), B AT R aX P R BV AR BB A 80ms DA P iR [u] &5
FSCKY-A Bkl TN T LS BORIE, Mkt SCKY ZEZ 63— s (al H B bl BLE L IX AN 29
FSEAR R /I, B FRATT IR S 56 B4R R 0, AT 2 1) PR 22 BEANAE Sms 247 53 0, B 3 0 ) BURN R 52 2% (B, AS
HIMELAN 5 78 21 12), 57 5 £ v B i) s 2 TG — i

400 700
= CVGl - 600; [VGI
£ 300 EZ=3SCKY g 500 EZ3 SCKY
s B SCKY-A p EEEE SCKY-A
£ 200 £ 400
2 | 2 300
=} Q
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= & 100 H )
o0l I: gallng Il 1IAE IR oL _llng G I O
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Fig.3 Efficiency evaluation with variable AP
3 RRVEH SRS R

5502 2SI R A R OP Al S I8 TR X A S FRAT AT AR T B AR R B IR A DL T, S 56 ) S AR AR Ay
400K, B FRATTHC TR S8 1 20 S 36 o B g R iR B AN TR BEE X i) B 10 B2 2% BE AR IR B (B, 48 IOE LB K 1
M6 HEIF 12), 3 AT4 BT SCKY Rl SCKY-A P Ff 850705 (RORE 0 B2 Mk R ) T AS [R5 AN UM, BRATT 2R 4 785 4 75 3K
FET T T S SK A 100 RS2 5G AR 5 THEH 25 B B R SR I B B G 5 R B 100 1 B AR Bt 2 3R
TR SEIRAE. & 4 by WRi R0V 1) SIT 0 4 SR B 1, DB v ] U S - 0 4% 8 09205 PR A 5 8 b 2 v, 0 4
80% LA I (HFE SCKY FEfil b, i AN T A S48 H 1) BT B R AR B i #4381 SCKOY-A A3 1 I 58 v (R RG it 32, L.
SCKY-A Lt SCKY AT LA 4%. ANk, 20 1) 5 16 52 A% B 4 0P 3 B P 925 (V0 ORG B3 A3 — s (1 3 g, A J o i el
Hi:BEE AS TR 38 O, W P 50 (PRG54 AH T ARG (ELE AR B SCKIY-A ¥ 1 RS AR e Lk

—a—AS vs. SCKY
0.951 —- A4S vs. SCKY-A

Accuracy
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Fig.4 Accuracy evaluation with variable A4S
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F& v B 1838 Y. 7 FHASE 2R 301 0 Sk 0 AN B T ) 39 b g 7 ) o R B 70 2 R A R 06 T 3 A ik
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55 3R DU 0 R A A AR 22 AHABL IR Bl T L s — AN 3R RRAS P A ) R B ORI, [RRE 6 T AR i
JEREASGURE B A vl SR SRR A B 2 — o IR A I B e e T PR R 2R AN — R 1, TR AN R B
Al 48 2 380 PR RE 2 2 A )P0 R R R S T R R S T 1 B TR, BRAT T A 38 A 0 BE X R AN SRR 1 )
K, AR R FE B A TR ) B, T LSRR A 3R AR TR R BRAT) R A 20 SR 48 R R s AR B
T B G B A T WA R BB 4 2 5N B B B, IRV RE RS X Web IR S5 (AT I N BT T K 3R A58 1)
A R N (R SRR B T A IR BN 3 2 R B A AR R U R R AT I R AR Bt s
FEARY . IF 23X G A A P 1 A2 B T 2 100 ) 3R] 5, SR T BAT T8 S 3 3 v ) SR AR SRt i 2 T
P Y ) B ] B 5 B B AT CMIC A 2R ke it v i B 7 FH 2 W AT 1.

AR SCEL R I 1) U T B IR DL AR B T SR (R OC T R B IR R v B A A ST AR 2D o — A
KRR A2 B AR B — A D8 R B R A R B T 502G T ] B3 T R4 Rt 2 v B A
Schumm 5 T 4 I P RE i B P A0 85 Al A5 4 0 FH A1 8 e 10 95 5 5% 01 Vanhatal otV 7 R A 70 43 fi plc 7
N ) 7 B (single-entry-single-exit, 8] B8 SESE), - JH 1t A% 5503 5 5 AN BEAR ST 23 #7710 8 SCHR[23] 7 1B 35
TE XA 7 i TR B s AN 7] ) B0 R, I RE X X 48 1 BeA AL 34T H A & AH 2 X TAE A %
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R B, 96 T e B R R B EE R 9%, F AT 5 SOk [ 16170 1 AR S AT, BT VGL IR [ 1616 il 453 7 Bt
NI TSR R T SSM-Tree, 71 Mt B Al b dE AT 38 2% 2 1 B % CAF A7 7015 50 B8 RN 301 ey e vy Lt R
HRWRE B QoS & M LA KM 7 ). 5 B ATT LA AT 0 ARSI BT SCRY, 3R 145 %5 [ 4838 & ' 9 Cocke-
Kasami-Younger(CKY) 5% AR SR BEAT AL RORLEE /MW i RE iy BEE H 20 f). SCKY 518 TR &5y RO A iy
LA 2R 75 v, SCRR[15]7F A S 36 AW T SCKY Pk RELL SCRR[16]19 19 VG B4 A SCHE SCKY [IZERL EL N5
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