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Abstract: Transaction of service composition has long-lived feature which a global-transaction is divided into
several distributed sub-transactions. Atomicity property is preserved by using compensating transactions, which
semantically undo the effects of the completed sub-transactions, in case of global-transaction abort. However, the
cost of compensation may be expensive and methods may be complex. To overcome this limitation, a novel
scheduling algorithm named STCD (SubTransaction committing delay) is presented based on analysis of
compensation. Different from traditional methods, sub-transactions determine the time of committing according to
both the cost of compensation and the state of execution dynamically. The correctness of proposed algorithm is
proved. Simulations show that STCD algorithm can confine the compensation sphere and reduce the cost of
compensation.

Key words: long-lived transaction; delay commit; compensating transaction; cost of compensation; service

composition
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REESES: TP31L CERHARIRAD: A

A1, B A R 55 A IR0 264 PR 555 0% 5 2 5 e B A% O M T S )y A b 2 R 5 S I R ) RS 2R
SR T 1) R 45 B PR A% O B A B Ry A0 4 SR PRI 9 0 L S 45 WL A2 A I IR 45 4L 45 mT S P 1 T B T B IR 45 4L &
IR BhAPE. KIS ATk LIRS 2 1) 1) e # P A 434 B2 5 55 (1) ACID 2 a6 2T TR

A G 1) 5 55 Ak BB AR T i A0S 2 b B 1) A8 T (S ) P 9 45358 80 T TR 45 A I o vy o 45 o 2L
A A A, — A2 )R SR 5 R E A DA F 5 0 TIX A 45 AR4 e i Je 7 v/ sk ad T
K, T R I BN [R] 8 Y5 1 K VR 2l A% e BB A P e 5 1 A e IR A K 30 o Y, AT 5 B0 46 1 P e B A1, 78 K
28 TP TBORA K I 25 e ) 3 SR A A o 45 11 o T 5 SR S BT SKE At g 45 T L, A B o R R ARG N TR B L R R A5 D
I A — b T B AR IR AT LR T B 4 R B A0 o R R R — SobE B, AT BTN T AN S S
(compensating transaction). SCHR [2] 5 538 H T A2 A - 4 RE A IE AT B0 B0 12 BV FH 09 3 45 RR A AR
[Fi] T4 G5 555 55 [ [0 . IV 48 0 7 2B R8s K5 2R 96 1 DR A4l 5 1 A2 38 AT T (IR S, 1 0l R 1)
B AT v 7 2 1 4 SR Il b T R PRAT R R A 0 R 4 R TR X B ) — AN DR S 45
SR STy B 45 HEAT RN IS A R TR 55 A S AT RN A, 3 N6 T A R R i 2 T 2% T 45 1 At 4%
AN 145 AR AT AM2, T FLIE I M — i ] LS AT R 45 B A i SR IR S i

N T YD AN SR =45 SRS R S B (R B8 AR 2 1 AR AR SR 2l 5 45 5205 B R AT 4 T 6 b
PR AT R 4 9 58 U S /AR R 5 3 HE T — Fl o 31 4% 2B IR 3R 48 (subtransaction committing delay, [ FR
STCD BRI 544+ F 5 PAT G L WERZE 1 /7 AH LG, STCD 8% AVFF 35 55 (R 3828 AR I B 5 1 4%
AR N4 J5 T 55 (RIS AT AR A B 25 Hu i 7 $2 5 10k ).

AR SCH 1 I S AT R R () AT R GRS 2 W4 4G SRR PR A S STCD (W, TR
LR IE A R 58 3 196 STCD SVAIEAT SCIG AN VEAOT .58 4 15 LUBAR DG AR 58 5 190 A& SCHEAT M 4.

1 [EEE

BATVE S H0 5 H— A A eI 0 28 0] 1 28 5 TR L nl e 51 1) s AR AR R T S B
A1 H R B B, IR R BE B S I — e 0h 55 B H b, L X P AT #2125 4T I (customer requirements
specification, & #x CRS); A T 21k 55 43k 117, 75 220 S5 K HLEE (Flight booking, i #% FB), ik 75 ZE T i1 4 i = TR
(hotel booking, @i &% HB)F1 2 T HiAT J7 (A1 55 24 Hb tH Al 4= (taxi booking, A A% TB);7E Wi sE 52 UG 7 Bt 4T W 52
£} (online payment, & #% OP);f Ja H 7 AT AT Bk F — R b A Al BB IE R K (W K R A & vl itk
F:tickets delivery with FedEx, i #% TDFE;tickets delivery with UPS,fii %k TDU).JE 1 45 1t 7 FH 5 4 S it i 1 ik 45
HiRE

FB: Flight
booking

HB: Hotel
booking

TB: Taxi
booking

TDFE: Tickets
delivery with
FedEx

CRS: _Customer A
requirements

specification payment
TDU: Tickets
delivery with

UPS

Fig.1 Composite service for online travel arrangement
1 P AMIIRAT IR 5 4l
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ML 1 AT LU IR S5 T HRAT B 26 J5 % 28 e o - 1 S8 200 L BOAT R HEAT LRI (CRS), 2 7] 25 HEAT 1
FHUEEH(FB) THIT SR (HB) AT H AL 4= (TB) (KI5 30, 05 3 AME S5 #R i P 5 e JH 7l AEAT K L S0 4% (OP)
SR R R FE FedEx Bl UPS PR i 24 w3k 52 21 53 4 R L o JEIRAT: 55 AN BE 1y 5 18, JURE JBCTH B A iR AT T,
B A R 3B 3 B A Ay — AN AR 8 R A R T R

ABCBE W L A 55 D AN RIS B 55 SEERAT S RIS D4y 300, Tl T i #E ST 21 L SAT I, EL R B 3 58 i
TV EHLER(FB) LT S 06 (HB) A FAH H A 22 (TB) B AR 55 I8 4, 9 _E AT IR 55 AT R ICRE S SR 2 £ A 1RO 0
A7 B0 RS L IR VT RO AL L AN R A By N A A AR A A SO AR A ) 2 R IR 5%
[ PAT R 28 5 % AR B i e S D0 B 3R TR D AR B B« FRAR AN BTG Sl A (6 5 925, [7] I 38 BEORAIE 55
[ PR 52 JEE LA B 977 1 S A S B 3 ol 1 B VR 9

2 STCD—#MKEZFHTFEZEREXRERX

STCD S35 2 ] 1P oKk 4 3 45 (B2 AR R AN 42 R F 45 18 IR R BB R T TS s Ty 5 45
IAMEZARANY 4 J) S 45 I8 AT IR A I T ic 3% 4 JR 0 45 AT L Eh 36 T, 1 58 A 4 o) 8 37 8 45 A AR i e A
S RFSIBAPIRER ARG TEAN 41 STCD 7345 FE IR $R A0 5.

AT G SCIR R AN 4 0 e X R il R

E X 1(E S QoSHEHR). JT 41451 QoS M A 4 — 1z X (0 — ik oy, 3155 QoS 4 b I AL 5 kAT 2 111
PAT INF R = 25 BAT B Th 6 45 . 4145 QoS HaAw 1 & L R

(1) 5 4 IPAT 2,08 dpay(t).

(2) FE G HIPATHTELEN Ghme(ts)-

(3) HH5 4 MPAT I, iE N Qu(t)€[0,1].

ARICFEATHE 45 QoS I HARBATHLE, 11 QoS ML AT« Vi« S 2% A 52 MIEA ) QoS F8 s it
A FE 55 AT AR FIARME AR

T G5 TR B (K A AR T S 45 BAT AR 2 i S 45 1 5 1) A bR oAb A B R

Fis:
(1) = 289 (x < gpay.timey),
O —Ox
Sorpr g™, g™ 23 A AE BT S5 P RE R x(x AT 9 P B AT I TR)) e R e N AR A 2
FrUEAL 5T 5 1) f 2 A A0 R R () € [0,1] H vy () BB N BOWRAE T 45 70 B o x OB 6 T L0 i i 1) fe A
WEAG 512, 31 F P O A 10 < 45 AT A0 8 X F.

EX 2(FBSHITRM). % wP WO B HAT T BAT I 18] 1 2 AR, 0<w® wO<1 H wiP+wO=1, i1 1]
FUESE 5 G AT I Costerec(ti)=W®xPpay (1) +WOxTime(t)-

EXIEZTEM). &=ttt N F S HATFA, I FXHT R 35554 T 7 51 u A1 v,(u,v) 5 u,6v)
(I BRAT 280 R AR ) DR 2 55 A T P 471 S TG 3 T 1.

2.1 BEIMERM

SN A SR 45 I PAAT 1 AR IR 428 J5 42 A8 M2 A RN 88 o 1) - 38 45, AN T 8 1% 4 J) 3 45 SR IR A RS
A i 22 (10 M 2 45 40 25 5 A [P 0 10 0k gl SR A THEAfl T A5 1 AT 5545 IO AN B AR A, SCHIR[B] 06 A 4 VR EAT
T RIGr AT LA FEREIE AT Y 78, T, B 50 0 *M 2 3 4 AT X 43, 8% T AR AN [ 10 M 8 1 2 8 s A2
ERAE RN

AR SO AMEEAERI S At R 5 2

(1) AFHFEAME(needless compensable, & Bk NLC): X 15545 t;, 5 o=(t) LM, U 55 ¢ /& A 75 ZAME 1,1l

F compyype(ti)=NLC.
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(2) 5¢ 4 A FM £ (fully compensable, & FX FUC): 4 1 45 4, 47 47 76 5 55 4, i £3 o=(t,t) L% m A
COSteyec(ti)=COStexec(tj), W HH 55t JZ 56 4 W AME ], iC A compype(t)=FUC.4 Fk 0t (1958 4 il M2 g5 5% id
G
(3) A 4 7T %M (conditionally compensable, f# #x CDC): %t F 4145 4, # F1E 55 4,15 &=(ti,t)acond;
(cond{A}) TC 5Z Wi, Ho v cond; A& b BEAT R BT BRI B S5 AF W R S5 4 SR AT A AR TR B2 Y IR AR
COMPype(ti)=CDC. UK condj={A}, =55 t; J& 564 T4 1. U 7 0 % Ui S 48 FH 7 58 1A 2 e 3
Ha i S, o B e I, b B, L S = A R R A SR P R R U A — P R) S A I RS o BRL T
A 5T ML B AU R 45 B O A 2 ) 3 s B A L
a)  Fh 2 RO R (valid period): #b £ 45 1 2 A0 FE — & B[R 58 G, 8 PE condime(t). 18
5 ,cONGyime(t)=Crime (ti)- 11 T, AR 1 v fibi fi5 — 4> H A

b)  AMEFLN(valid against): £ 45 AF AL, — oA O, F0 32 R0 T 3= 22 48 A R 4 1 1ot H (AT
L condpay(t). 38 condpay(ti)=0pay(ti). 171 21, H 7 3E 45 53 1 B & AN (EAS g /N T FL i (19 4
1H.

c) M L S (valid at): kMR ELE SR 1 S AT AR T R, 8 4E condiocaion(t)-151 Q1,2 S0 AE
Ji P o AR Ak g I A 7

(4) B4 T M (partially compensable, i Fk PAC): X T 5 45 t, 45 47245 F 55 b, 515 0=t Y, tagaition )G 5 M1, 1L
1 tagaition A% BIAM 1AM 255 H. COSteec(ti) =COSteyec(ty), Ml 3555 t; A5 3 AT 42 1, 1L/ compyype(t))=PAC.

(5) ANArfhE(non compensable, & #R NOC) % T2 45 6, 45 NFTEGESS 4, 15 o=t ty) acond; TG i, | 2 5%
ti A AN M I, EAE compyype(t)=NOC.

EX I(BZIMERM). —DFS G M IE R Costeomp(ti) €[0,2]:

0, COMPyype(ti)=NLC
COSteyec(ti), Compyype(ti)=FUC
Costeomp(ti)= { CoOSteyec(ti)x(1+0), COMPyype(ti)=CDC,
CO0Steyec(ti) +COStexec(taddition) s compyype(ti)=PAC
2, COMPyype(ti)=NOC

Mo a= w9 x| 1- coNdyie () — i (1) +w® cond pay(ti) — qpay(ti) K LA F(condition factor),%%l\%%#ﬁl
condtime (ti) Cond pay (ti)

— cond pay (t|) - qpay (t|) c
cond ()

HLH AR 84 m = 20 ime () = Gune6) g 7
Condtime (t|)

condiime(ti)—o0, Ml m=1, 32 wOx(1-m)=0;% condeime(t))=hime(ti), 1) m=0, 32 wOx(1—m)=w®. i} B condyme(t))ili X,
TR (AR /N, S 2 JRER. 25 condipay(ti)—>00, 1] n=1, 78 2 wPxn=w®; 35 cond sy (ti)=Cpay(ti), 1] n=0,7 4 w®xn=

O] A ¢ #1557 1T LU th, 2

F bk, ] AR AN 2 45 BT ) e A S R B 1) 2 4% QoS 7t 2 45 A M AU 3R AHJZ: 78 SE B 1
FH A A ST 4R H R A2 3 4 140 IF R — 58 AT DAMERf HL 78 05 BT AT M2 35 A0 0 ] B8 Ay R iy b o M2 4 R HEA T R
43,00 T B A AR b 20 1 e 2% AT A 2 BN TR SR B — 2D 5 1) 1)
22 EREZEITRE

MR 25 4 A T LR BRI 0 1 5 IR 55 4% BB« AT« SRR FIIG IR 2 41 5 185 5008 il B2 24 IR 55, e s i S
R AR T RE SR K IO BT N FH.QoS B & I W AE M EE & ks T EMTEAR R M AL 5 80T BA AR &I
SR QoS EE A M B A A AR AR 1A T HEPATRIHR TN A7 EHFEFIEIR 4 Fl
2 AR T B SR A (A 45 B B AE — BRI PR ), o b, AR EA R HS T T
2 p) R AL R 755t BT HAT 2, n ()RR EIE AR b 7 355 4 IE R HAT k8
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Table 1 Rule of QoS aggregation
F1 RSN

Composition pattern Rule of QoS aggregation
Sequence (SEQ) Qrei(T)=TI] Qrei(ti)
Parallel (PAR) Qrei(T)=T1 Qrei(t;)
Option (OPT) Qrel(T)=Z{ (P(t)xQrer(ti))
Cycle (CYC) Qreit)=Qrei(t)" Wi {1,2,...,n}

N A B I A B2 SR AR, — AN 4 Jm = 45 2 o 3L 98 45 T3 AN [R] 11 201 5 A5 g UL 445 oy R 2 22 1 T
NY¥2ERES T RN T=T,To T A FHEHAT)FA, Hh m 22 RFES T hHESEANA
BT To T BT AT EBEAIRER 4 P S8 (1 —Fh, 1% Pat(T;) e {SEQ,PAR,OPT,CYC}, hy 5555 i &
(O Reg s vzt

R T I ORE (TR 4 4 R 3 4% AT B & (success ration) #5E X, I 51N 4 RS 45 A AT AT R h R
(comparative ration) 1 & LLSZ #F STCD Hik.

EX AEBRESWITRINE). KERFE T=T T T W — N HE AT/, IF H Pat(T;) e {SEQ,PAR,
OPT,CYC}, I 42 J& 41 55 AT 1D % Qrer(T)=T11" Qren(Ti), H. Qrea(T) €[0,1]. 37 T=, )] Qer(T)=1.

A2 )R S5 AT B (success ratio) 3 7 4% Jr) 45 d5 2 D) AT 1K AT RE Mk, BI BB T4 JR S 45 IS RRAE
T 22 JR) < 45 AH R AT BT % (comparative ratio) 321K [ /2 42 R S 45 TE AT 1L 12 rp HE R 58 B S 45 AT e 41
T'=(Ti, Tist, o, T RIHRAT BT 6, S T4 Ry 2 55 (10 3 28 7 A1E. 28 5 4 JR) = 45 BT B D) % 11 58 T Qren(T)<
Qrel(T"), H. Quet(T =TT Qren(Ti) Bl 4= J5y T 45 HIIZ AT S L 4 11

2.3 STCDFEFEIRIEXREE

TEK 145 b A7 925 (R AT 78 (execution flow) FITEE A 1t (commit flow), JE 4 , A 5 4% 2 [ 4E 75 4 BT 1k
AR R AT M, R T 25— R e A s X

TE X SHITIREIE). F55 6 HATIB T 1,10 0 depExec(ti,t)=t;.complete()—t.activate(). It 7 $hAT {8 T~
%%t S5 20 R SRS R N 355 t AT W8 SE (execution dependency set), it i EDS(t)={tj|depExec(t;,t)}.

FEZ M PPATRIGIE IR T FEPATH G R R WP HES 4 PATHREBT 4,084 6 A E 4 PAT RS
(AN E3A0) A e s LA 1 4, 5€ X T FB,HB,TB 55 OP MIBATH MR R, HAT 24 58 ) LWL EE . F4T 7%
PEANTRORL B L4 5 A REI0nG L (R A 3 4% sk A2 13t depExec(OP,FBAHBATB), H. EDS(OP)={FB,HB,TB}.

TN B(IRZARTIME). F55 6 3T t;, i v depCommit(t;,t)=t;.commit()—t,.commit(). BT A $2 A2 4k 41 T 5+
55t I EES A I AR SRR O 4% t IR AS K i 4E (commit dependency set), it & CDS(t)={t|depCommit(t;,t)}.

EX T(EHZIMERE). 2 CR NS t BIAMENRS, B CRo A2 A5 AR VF AT 78 B )G [ 45 AT R A
B BRI HE T 4% t Y CRCRo, B4 1% 345 4 AR P IR AT Y.

Fi 5% 2 M IR A MM 72 LT F 43R AE I e J5 R R AT A K R i T 145 22 ) AR AT ARG AR A
IR 55 2 IR AAFAEFE AT LI R 1, B — AN F3 55 [ 2 XS AR T PR o {3 mT LA T

TS M TN 42 Jm = 55 A X BAT B 2% 4 1 2 F = 45 A M2 XU (compensation risk) £ 41E T4 3. T
T FRATEH — PR S P RS GER AR Sk — —STCD ST %5 vk i 32 B AR R AE TS PAT 52 U R
Pt 7 55 (WA A 14 JR) = 55 AH O $RAT B 0 3 SR F B0 v 50K 8 77 5 45 TR A 32 IS, 224 T b 2 XU AT T
CRo T 345 RVIHRAS, R 2, T F 55 W IR $R AT, 1 BT 3555 A R T CRo M 1k, 2 — R BUF AT . EL)F
LRI 7R

SEHM) STCD FHLEEBRRAHEMHIBEHE DT Hh b, 6 W EALRFESLS T WTFE
5 T=(T, T Ty AR TS PATIFH,m 2 T RGBT Tore T BB AT EREFIIEIR 4 Fh
HEBAX P —F.T & CPIT R F RS LS T R OARENTHASES.

L BT HEAMERM
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Forall t;e{ty,....t,} Do

COsteomp(ti)=get_comp_cost(t;); I HARF— T FEAMER AN
2. VFEA R E S AT BN R I R e R (L 1 e KA
Global_trans_reli=get_trans_reli(T); HH 54 R g 5 AT i Th %
CRmax=(1-Global_trans_reli)xmax(Costeomp(ti)); I3 SCIRTSS: (80 18 1) dse K AEL

3. TR CHAT IE TS I AMEE AR CRy, Mz XU AIC T~ XU B CRo 17 3 55 42 28, i T~ XU B 1¥) 7
FE I HRA
T'=0, T"=0;
While (T2Q||T '=0)
Forall tjeT Do
If EDS(t)T' Then
Begin
PATF S b, HAT 4 N T JFHE 6 A T o ies;
Compar_trans_reli=get_trans_reli(T-T '); /3154 R i 55 A0 AT 1T 2%
CRy=(1-Compar_trans_reli)xCosteomp(ti); /T 5 t; i AN R
e HURURS: [ {H CRo,CRo€[0,CRmax];
If (CRy<CR, && CDS(t)cT") Then 135 7 35 25 4 M2 RS T A, HL3s A2 249 5, )
PAZF IS, HAE 4 IR T A FEE 6 T ol
End
- HA TS5 AT 58 BB 4 4 JR 55 AR AT ) 6t 25 AH B b R AR AR A, 3 BT 3 55 (R R 32 AU . 7
A AT A TR G Tl sl AT KUK B T DURR 9 28 48 1) P i R0 M e 58 , 4 R .95 1K) O e JB N A ek R A1
T I a0 R DASR A, IR T S 45 SRR IR AELR 2 R AR SR IR P RT R AT H B 2 (R A AR A
T SR P R R AT AR 8 1) MR BN H RURI 32 A, R A A 10 1, 5 A 7 5% 4 A8 11 24 BT A 5 A TR
I, AT ek TR e BB A, P DAL ORI R S 50 1 4 R 2 45 AT Z80% TR T B2 e B BRIR IR MG sl B BRI £
A
2.4 STCDEZERYIEMHIE

UEW] STCD S 10 IR Aff 1, RIVEEE W) 8 B0 DR UE T A7 55 45 0 Jo PR BB $ AL

FEEE 1. STCD 53 AL 0 B vy LLERUE T 7 - 2 45 e A AT RE$2 5T

I AR AN L8 B B S 00 R R 3% GeT AT E B SR a8, 10 4 D AR A7 {t3eT" I
{t3<=CDS(t); tH T{t3eT" M4 T WIIEIR T 25 B4 T T 5 95 55 50K & RPN, 1X 5 SEBr 1 AT,
BRI A AR AT AN T 3555 R ZE MO TAFAT T 45, 7 ).

FEANH FEIRAT AR O 0 MR A AE T2 45 teT! SR VA MRS st 22 3, L i CR>CRy. 2411 T=0,
B S 4 mTAL A R 5 AR AT B % 1,384 CRe=(1-Compar_trans_reli)xCosteomp(ti) 4 0.1 I ,CRye
[0,CRmax] KT 0,1 L CRECRy, 5B T Ji .

HCUERA T STCD 5L BB fRAE BT 1 35 45 #4242 IF He. O

3 EREIEM
31 SRR
AATE IS, X STCD 55 BUAT 1) 55 AT 5 BT 37 BB A2 (ST C) Py o ] 3 STk B AT L, R R T

STCD S Hh IR R F ) 328 HORT 18 2 45 2R PR S AT DA — AN K8 55 v 7 555 (10 S B0E o 10~90 4, S 36 3k it
B A 10 5, AN B 55 o (R IR 45 A1 6 AT RS & W R 3 45 SR A 240 RSB B AL AR iz, S 0, 0 45 (R M AR A A
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FARAT 1) 2653 I BEAL 73 A FE[0, 2] F1[0.9,1.01 N . 2 56 v FRATTIA K 7E 7 34 55 BRAT B J5 A — 58 AR UIE ] LU Dy 4
AT AFRAT MR % 5 5 45 I3 A0 B 8 73 A £ [0.95,1.01 4, H. 735 4% M 420, U4 A8 7 o 5 11K

SEUGIRIE Sy PC ML AN Pentium4 2.0G. AT 1 024M RAM;#AE3AEE % Windows 2000 Professional
Service Pack 4. FA 1R H Wi F IV 5 A

© KFERBAMERM DRIRX T A R 55 A% 2 DA F F1 45 BEAT 432, B AME AR b 2
D ZFRPR BT RGAEA S S B T .

@ K558 BT R 2 F8 T E T 9055 ) 58 BRI R) A F8 AR R i T R b B 5545 (1) g
32 AEEAENIL

BATVEA T A7 3545 30 H 00 R PAT, FRid A 3555 19 56 B ) L 5 ist BR) A M2 AR A 12 S 56 1T -1 0
IEVEM AL LR s AT S HH 4 10,9 LUP K 10 38 21 80, KUK B 4 0.3. 54 R KL~ 4= 1 000
AR SSHA Yy s AN 505 AT £ 355 LRI A B2 (STC) M STCD Svk. scie 4 sl 2 F s 3 s,

1600
=
1400 —— ; £ 14— e
1200 . 2 12
o .4 gl —&— STCD(CRy 011/\
2 #i— STCD o 10 7
£ 1000 5 g | STCD(CR =0.3 N
2 800 1} ] 574 NG
i S 6 —
g 600 1 < 4 / '_I/.,,I
S 400 = H g 2 - -
g w0
200 —@r 0 20 40 60 80 100
0 0 20 40 60 80 100 Number of sub-transaction
Number of sub-transaction
Fig.2 Complete time comparison Fig.3 Compensation costs comparison
2 FHE TN TR LG 3 AMEA XTI

B 2 W LLE H A T2 5550 B0, P b B AR 4 R 2 4% 5 A I TR ) 22 R T R R R TR A
T4 B M3 0, A R T 45 AR AT T 2 B AR, AT 5 B0 2 19 7 3545 1l S AR 3 A, 3X 5 52 1) S B 1
WA

MK 3 R E A 4 BT R S0 STCD SVELE B SR RO fMEARAN A 45 B 2 A 34, HLX Fh 3k SR B CRo [T/
W 5385 A9 404 CR=0.3, T &5 H 4 60 W, SV e > 20 65% #2484 ;24 CRy /N3] 0.1 B, 2 g
/b 98% I AMELACHY AH R L AT B B, 24 P H 4B AL T 10~20 2] . CRy=0.3 I S 3% B3+ AS 0] &, R b
DA TELRE 5T IR 56 R L AL K /N 6 5 14D 5 i
3.3 Kk E{EIRE

K 3 7, KU BB CRy (1328 2y (i 25 5 Wi SV (K AR T (1 5 56 -k STCD SHVAAEAN R CRo R I

BRI 4 g5y T 75580 n A 20~80 F94x )R 55 A5 XU B (. CRo A O~1 [ AME AR 1) £ 1.
10

—— =20
—m— =30
e =)
—— =50
= =50
—— n=70_

B W o h O~ 00D

Cost of compensation

I~

CR
Fig.4 Different CRy comparsion
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(compensation handler), a1 5 & A= 2 3%, 2R IR TIRAN 7 = 4% 42 HUH IR ik EAT (818 SR 5 Saga AT 15— AN S8 1T
CLE 58 BT R 8 - = 4% 1 I e e i TR 45 e B8 1100 3 3 U LSk 2 P 32 Bl SRR [ 7,819 Ji T 5 45 M2
AR, LU A £k 3 45 (business transactions) & (it 58 2 580K . 22 4RI (R g ASTAL . SCHR (9] 20 il 1 4 48
Z A A 5% 2R AT A2 0 4y 75 2 (requirement)  FEth (exclusive) F1 &K (hint). b 4b, 48 SCRR[10-12] H X K 5
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