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Formal Analysis to Non-Functional Requirements of Trustworthy Software

ZHANG Xuan'?, LI Tong'?, WANG Xu®, YU Qian'?, YU Yong'?, ZHU Rui'

'(School of Software, Yunnan University, Kunming 650091, China)
%(Key Laboratory of Software Engineering of Yunnan, Kunming 650091, China)
*(School of Economics, Yunnan University, Kunming 650091, China)

Abstract: The trustworthiness of software is determined by both its functional requirements and non-functional requirements. Especially,
the non-functional requirements are the determinants of the trustworthy software that show how it achieves the users’ desired goals.
Considering the importance of trustworthy software and the urgent needs for it, an approach to obtaining process strategies for trustworthy
software in the early phase of requirements engineering is proposed. Firstly, the definition of trustworthy software requirements is defined

as the combination of the trustworthiness requirements and the quality requirements. Trustworthiness requirements are defined as both

« FEEIH: MK ARRER (61262025, 61502413, 61379032, 61262024); = B4 HAREIF#H 4 (2012FB118, 2012FB119); =
FAE BE TR UL 4:(20152020); 25 R 44 SK0F TR T fUSE 00 5 JT MORE 42 (2015SE202, 2012SE308); 2 K24 “H i 4R & T ZUi
BRI B IE Bl 2w K% 7K SP B  [B1 A 8 A G 39 (41 A % i 4 2t

WCRE IR A): 2014-02-14; & U 1A]): 2014-09-29, 2014-11-24; 5 Fi it [a]: 2015-01-07
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functional requirements and trustworthiness concerns. Quality requirements are defined as soft goals. Then, based on fuzzy set theory and
information entropy, acquisition method of trustworthiness concerns and soft goals is proposed. On this basis, process strategies for
obtaining framework are proposed. Unlike the traditional early-phase requirements engineering which focuses on technical and design
decisions, the aim of this study is to make process decisions to support trustworthy software development. In addition, to address the
conflict relationships of the non-functional requirements, a reasoning method is developed for solving satisfiability problems of
non-functional requirements in trustworthy software. Finally, through analyzing a trustworthy third-party certificate authority software
case, feasibility of the proposed approach is described.

Key words: trustworthy software; early-phase requirements engineering; non-functional requirements; software process; satisfiability
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Fig.1 Goal-Oriented trustworthy software requirements Fig.2 Decomposition model of trustworthy software

non-functional requirements
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Fig.3 Trustworthiness requirements-processes framework (TRPF)
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Fig.4 General trapezoidal fuzzy number A4
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T34, AT LG RO B S 4 5K s S, A — o BOMI B AN . Bokes k0T BLR e BRI . . e, BR
T2 S A e A P 3 G BOR R vk . FRIE I BRIRIE SR A = (ay,a,,a5.a,.e) 1 B = (b,b,,b,,b,.€;)
S WA T BRI BRI AT v TRV % B idias S

o HIWIENZLS

A® B=(a,a,,ay,a,,e;)® (b.b,,by.b,.e;) = (a, +b,a, + b,,a, + by,a, + b;min(e,e;)) 2)

o HIWIECRE®
A® B = (a,,a,,a5,a,,e3) @ (by,b,,by,b,,e5) = (a, xb,a, x b,,a, x by,a, x b;min(e;, e;)) 3)

o RUMIERIED
ADB = (a,,a,,a5,a,,e;)D(b;,b,,by,b,,e;) = (a,/b,,a,/b;,a;/b,,a,/b;min(e;,e;)) 4)

e, b1#£0,b,20,b520,b,20.

5 SRR AT 2 AH DG 18R] A5 PR A o e o SR B I JRATTAE AR 1 A0 G 5 R R 2 A (AL,
absolutely low). AN ZE(L,low). AT E(FL, fairly low). H137(M,medium). #; 5 Z(FH,fairly high). L Z(H,
high). JF H 2 (AH,absolutely high), X8 ] 9 9R1F 5 414 A 5 A2 8 J7 (R 25 AHOC 2 Bl Al (1) 1P Al 4 20 4%
BAFAE D R R 1 SRR

Table 1 Linguistic variables and corresponding fuzzy numbers

for trustworthy software non-functional requirements

R AT AR AE T R S AR ORI T B 2

RPN R S A T BRI £
SEAAN T BE(AL) (0,0,0.077,0.154;1)
ANEITE(L) (0.077,0.154,0.231,0.308;1)
BANEEL(FL) (0.231,0.308,0.385,0.462;1)
H137.(M) (0.385,0.462,0.538,0.615;1)
B L (FH) (0.538,0.615,0.692,0.769;1)
EE(H) (0.692,0.769,0.846,0.923;1)
1% ET(AH) (0.846,0.923,1,1;1)
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Fig.5 Membership function for linguistic variables
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Horhr, 4 A58 G AFIREAICHE (V< <m)RF 55 i T D il 7 o (G2 5L 01l 2 il 75 SR A2 T P A o e 76 R 2 e Ao
R AT AR DI RE T R, 1< i) (K0 PP AN B0, R0, R 2 AH DG 38 AT L 46 00 b i 2256 KOG 350 HL ) 1 g oxt
BTy B 5 K 1 TE ZERE BELS PPN B R TR A, R4y 3 A5 IR 58 PP A B 1 AT R PR A 56

Step 1. VAL AR AH K TR

X TR A A, (V<x<<m) P8 TTVPAL BOH8 10 B AR 2 /0N, 36 I SR 436 12 D i 030 10 ) 25 AT DG 36 T
A R AT AR A i SR AN T Af, EC AR A 10 B0 2 A £ B VP A 30 10 A7 28, T 2855 18 25 B AKX A 2t AH O 2 S 1Y)
By B TR ARG AR B, R VA i B (e A 22 R, Ul WD PE R 45 R 20 1 1% 00T BT PPl AR AT A B R SR AL
9 W ELAR O30 0 DAl B A7 — 5 PR B B AT B 1 UG 0, A% A 25 DA RO SC AR . AR, I R PP
R R AR 22 3 DK DU 5 WD M) e A S PO DA Wk B 3o O 3 e B, AR S R R VP A PR AT 2 TR
LT 18 25 ok B TR AR AR I £ 23 BT, A SC T 0 2 3K (6) i s B A7 SRR SRS R 2 A 5G4 BT B A PR PP A
A Rk AT R 5

H, ==Y 4;log, 4;=—(4,®log, 4, ® 4,,®log, 4,,®..® 4, ®log, 4,) (6)
i=1

e 4 P A A T S H<<logon, X H AR VA — LAk 2

0. = if =_ 1

d/

4,log, 4, 7
log, n logzng v 082 M

Hrh,0< < 1,6 8O RWIRIZEAR I j 0 AR DI RETT SR K VF AL D fkiB /N, 00 25 6 PPk Bl A3 28k ™ 24 Si i 52 i
A B b, 6, /s IR ZR AR G R A L BE 7 SR (1 DAl S kB AT R T DR UE £ 65 PPAl Bodls 1A 2k D 1 Aot
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SLAH BB 1F 1] b 52 R 86 A G 2 S (AT 25 VP A 8 1) DUk B AT 10, FRom L ik B, 7 oo L AT 03—
A P A5 2 AN 2l A S K DT R
1-9,

m—ié’j
HA 0<E<1LE; 8O, W3 MR 2 AR DG j AR 22 HL DT iRBR R, DTk R 10 % SR B AL % VPl a4 A1 i U

Step 2. fift PR DT AR /N R M) 75 AH 5 1 70 BRI

H - AE DA AR B 25 0 A Dy i 5 SR AR SR R N, 5 S ORI DA SRR 1 A R, D 92D U PR g 7
7 & et FH DG 2 T PR DL 0 5, i S R VP AT 2 L 20 R ) 5 AL R 90 52 o 7 4900 2 2 ) T R W A
/AN R 5 KRR, ) 7 /N T B /I BRI A0 DK T i K L PR R i AH 9% 2, 2% 18 T 3 TBCDP Al it sl I Bk S L 2 3t
R VA 25030, S ORALE JIT SR IRCFR) VP A 500 08 A 5 A — AN R A 280 Y P I T DA RE 4 5 iR /) 18 ) 26 A K 75
ONAN T B 5 50 BSUARE DA B0 AR A9 AN B BRI BRI 1 % 1) AR D E 7 K

Step 3. LG AE PAFAR Dy 8T K VPAL Hd.

RAUE T AR Bl D il 7 SR VP A 00 4 205 T DA SR  PRAS B T % T Lo A e B i) i A7 (1 <5y <
n)JCFAH P B

E =

J

®)

W,.:(ijca(jﬂ@21,.2@..@21,,"):1221” ©)
m m -

Jerh w8 TUAET) AR R SR I B AR S 1) S AL T (RO, 3 B R S A DG A 8 IR TR T fie 7 oK (W R
JRE TR v, N 2l D fie 7 SR A R DA BT SR e, I L A B N R O v PR TR A A S b, SR (D,
D38 B A FIA A 4 A Dy B 75 S 1 3 TR A AT, U o L1 e O 8 H e, T L7 HE SR IR b L 5 LIS 1Y)
TR TR A AR, b TR BOIC 2 LU R /N, R T R AVT A P SO 5 7 VR R 5 S 0 T A VA 2R AT
He e, UG B g P A5 R A D e 75 K rh B RIS Qi s R AR H bR DL R RE ZEOE 13 LIRS
3.1.3  W{EERARAE D) e R SR B HE

TE R WO HE T 7772 ,Chen Fl1 Sanguansat’s [ 7774 [R5 18 T 1E . 5 DX ek DA R AROR B30 i) v B, A A5 A o
T HABH gt e A B S . AN A R BE AR R RO £ T X 2y DAAS ) 7 33 78 PR SR i LA % fit [r]
F A e S HE A5 i 0L 0, AR SCIE T Chen AT Sanguansat’s (AR HE S J7 VAU SR IS 101 Sh g 75 K EATHERE.

X T =41 m A E AR 2540 R (51,80, .S AT BIPHAL T 0 AN TS R E D E 75 3R (C1, Co, ..., GO
R GRS DR Re TR R MW E TR E R

W, = (Wi, Wigs Wi, Wigs €y, )s

Hor, —o0 < wy S wyy S wyy Sy <oo,ey € (0,1],H 1<<i<n. W, (HEP I FL IR
Step 1. #efftst—AEHIBRIEL W, = (wy, w1 w5, wigsey, ) AARAEBTRIEL W

* W, W, Wa W ok * *
_ il i2 i3 i4 . — .
VVI —[7, / 5 / s / ,eW,.j_(Wf]’Wiz’WiS’WM’eW,) (10)

/
o =maxg ([ wy| 1), 1<i<n H 1</<4.
Step 2. WHLIE. FXIK drea;,, Areay, Area;, A1 Areay SEANVEFIE R EL £7 A £ KO TE DK

.
(x—w,) « .
f;,:emx——*»‘l*,wﬂéx<wi2 (11)
(W2 —wi)
R (x—wy) - «
th =gy X, Wy X< Wy, (12)
(W3 = Wiy)

(W;l +D+ (W;z +1)

3 (13)

Area; = €y, X
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(W + D+ (w +1)

Area;, = ¢, % 5 (14)
dreal =e,, XW (1)
Ared)y = e, XW (16)

Step 3. G A IEIDRE SR W B XT J XD {1,150 B I S .
Xl .. = Area, + Areay, (17)
XD .. = Area;; + Areay, (18)

Step 4. T4 —A W IWHEFAE Score(W,).
. 1x XIW. +(-1)x XDW,, XIW* — XDW*

Score(W; ) = ‘ ’ ’ : (19)

X, + XD, +(-¢,.) - X, + XD, +(1-c,.)
Hop, Score(W) e[-1,1] H 1<i<k.

HEFFAY Score(W,”) K, 2 WX I8 AR Il 3y B 15 S A B 80 97465 LA 52 O RIS 9% 3A: o5 0 X6 T HEFRAE Score(W,)
AN EE T gE T SR, IR FEA e S BRCH AR 5 A 7 AT AR S s A R HE T OK, 3R W AR AR 25 A DG A A
TR B vy, L A R A I Y T A9 R s IR 2, L SR (K, 2 BH AR A T DDl A PR A T DA A5 K
WH bR RS 1) e 5 R

B ATE LR T A5 AT AE TR 75 3K P 10 AT (5 0y sURER EH AR DL R B AT 75 B8 B 1 A2 R A T T,
FATTHE H 2 T 0] {5 AR A 3E T B R SR (BLHE T 5 DG s R AR H A ) 110 Jt 2 SR s 326 B 7 v 5 B8 TR T 5 %
AR H AR K S AT S SEL AT S SRR E T B8 T SR 10 2 5 s 2 1) ) D6 R IEAT @A AR R 3 R DG R K
B b 139 A2 PR AR HH o R SR S Y T v
32 AMEHRHIEIRE RS HERE L RER

& 45 (1) SR AR D e W SR 0 v 2 B B R B Y vl SR W A BN AT 9, 28R B R B e o S s 1 <1
SE A A B T B, AR, B PR e AR KRR B AR T S T A B st P I o T T R PT AR A SRR AR T
15 AN, FLAR TR 7R T R A DA R I8 A 20 A 1 s 2 i A2 R 1) T A5 0 e 3 0 AR AORSE T 30 a L DR U, A S
IR Fa ) A B B ST AT A5 FROE R D e SR I R SR

22 8 B R Th A8 5 SR 2 A1 52 2% (1 AH G 96 28, AR SC 8 26 5% AT 45 B A1 Th g 1 =R 55 ik R S s (7] 1) 5¢ Rk AT @ p

3.2.1 AEEATIEDI AR R Kk I RS ¢ R UCEI TRMM

Z: [ NFR HEZ207 20080 s A0 ) DL 4 ik Al 2h i 7 SR A BETT e S AR BB 0,15 %6 Sebastiani 25 A2 H )
FI b A 70 i i 40 0 7 2200 At P T 1) 5 100 5 42 v 9 3 s R TR 000 MR 2 A SR Hh ) £ 2k AR Th R 5 oK 5 i R o
W DG R TG TRMML A5 21 150 P A5 R, 3t DA TR DQvE /B B b I I 7 SR S8 mT {5 G s )
VRS I AT S A A T 8 77 SR LE AR SRR AN AR iy R ST R v 3 PR R e g e R A T R T A R 5 AR mf
EI R . WS RGBT 83 nl {5 AT 25 /7 T 0 24 5 T G 28 30 4R B i o, AR A 7= R R ) vl {5

Kl 6 FEEAL 7 N B A T TRMM.

FTA TRMM &N gh mL 2 0 20 REEATRERE, 2 J5 45 TRMM [ JE K fb e X

o SEHL

TR WA QT a5 R O M, SR S S R T DG ) T R SR S I A A DGV U 2 A I R SR e R
OR 25 28, 53 2 S gt 2 (AN AE AR M OC 3R, UDKe Hosg S — AN TR 40 i OC R 1 I R SR gt B - — A5 2 S s m] A
I3l R 22 A SR W (AR AROBOR R 1K 22 AN I RR S, 1T 20 iR X B AND X &R SEIR A H T8 e il H A RLEE A
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RS (BRI 7 ), s A F I RE SCBL T JAE A H A e 1 AR STAURIT 58 ) A5 0P AR D RE 75 K, IR R Dl fiE 5 oK
AR TCR, B H AR FIFEA R 8 e 2 £

o DTk

il o R SR R T A S A H A (1 TR, 5 R E P M s D ik s 0 S R (R RS 1 R SR )
1 T (i 308 1 D T 5 6 2 s e R S s 1) 7 1 064 L E TRMIML P BT R 96 R b IR 55 06 R S s At IR 17 AR 3
AE 75 R (LA AT A5 I AT H B 18] (0 b 58 G 3, BT S — M AR D RE T oK a I RE SR 5 55— D e oK
b Z A A N, BT AE DI RE T 3K @ A1 b A5 A I T o SRS IR A A5 o 5 o R 50 28 G R A4 35 3 H A, 0
T RAT B o A, 90 55 1) EC A v 15 DGl DU WR A 15 1 o A1, 3 2 0 A A 0 {5 P 1 DN e, e e 5
W% ) 36 5 185 LR T A7 W] BEATAE K o0 5%

o M

X LA T A AR R - R AR R 2 R] PR RO, B R T 5 s B AR e BLSCBL ATAF 1
VENAE TRMM w0 J7 [0 SCA AT A5 7 11,73 A AR i R D7 100 mJ A 36 8l 77 T sl ml 5 A 55 77 1, e A1 1 e 3R
WS 42 1 P o R AN [RDAE JSE A R AR 1) &5 SR et T A SO 8 AP S R S, A7 K mI (e S R N B i R A Y
AR AT T, FRATT CAE SCHR[S0] 45t T 2R BL A Rl 5 05 & I e, AR SCAE. TRMML i AR 2ot & 13, 1EL A ]
TRMM RIS I AN S f B A, RS B0 1 e w10 £ .

BT KTE A
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< e
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— AR
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il H AR

Fig.6 Trustworthiness requirements meta-model (TRMM)

Bl6 AR HrEAR D RE 7 R 55 R R % R TCHE R (TRMM)

18 H] TRMM SR R {5 4K 2 3E T 6 75 SR 5 3k A5 S5 18] () 5C 28, AN AT DA 7R SE L AT 5 DG o 10 3 A e s, B
T AR AR D 8 T SR T S O R AR E (0 R T 4k B AR R T 6 T SR ) B S TR
PR 58 A SCASE P Rl A T ) SR AR vk, T b A A Sl T R SR T T R SR A A AR T AL e B
— SEFERE 7 i RO B0 T $ BT3RS AR Al T TR AL P 1) RBUSK AR T R, AR SO TRMM A
TR e X

EX 1(AEHRHIENAEE RS SR EMXRTHEE TRMM). il F 84T ok 5 FE 5w 6 &
B O — A — e M=(V,R), L,

(1) N=TUSUTA &4 i 44 o,

o TRAMERIESMNES VIeT £l {5 0E
o SIEKHBARMES VseS &N HIE;
o TARMFERIEHIEE S ViaeTA AN ILFEHNK;

(2)  R=R™“UR™UR™ JEICE 2 A — Ui Pk R A L,

o R™(TxT)U(SxS)NTAXTA)E W {5 KE /5 Ty B Hbx . SRS T4 (20 iR &
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> TXT={(t 0|l eTAt SR ¢ 0K 028 ¢ 17 0] 45 R0 AL
> SxS={(s,5)|s,s' eSns RN LR A s TR E FE
>  TAxTA={(ta',ta)|ta,ta’ e TAnta 5} f#H ta'} K ta' 9 ta BT 1L FE SR
o RMPCTXTA Rk i {5 Sy 5 o R SR 22 ] 1) SE B 06 3R R™={(ta, )| ta e TAnt e TATH FE S 1a €
IR EPSE IR
o RYC(TAXT)I(TAxS) b T S 0w A5 OGTE i AR H AR I ST G R, Vre R 22— D ITIRR &,
Firts =} (5 R WU R ), + W ERE R, - 2K &
> TAxT={(ta,t)|tac TAnte TA(ta,)— {+,—} LRI FR IR MG SE & T4 XAl f5 Kyt mi e & T ALt

I TR OC R
> TAxS={(ta,s)|tac TArseSA(ta,s)—{+,~} }, RIS FE RIS A T4 S HbrES S et e
HI R DTER G R

FE T W (B FR A B O AR S, AT 12 L TRMM H IR DTk, 20 RN ST R L4

EX 2(KFZEE). TRMM PHIKR R PAEZRN L RAM I ZRERH P TR C R L2 N L KR R
Nx.. . XNSMx .. xM:A R FI SZIL 56 B — 0 2 55 2Bl R R™P: Ni->Nx...xN.

T PRAEAE F TRMM @ A543 31 1) 56 R B e 7540 4 SAT sKAFML W £252 1) CNF B2, 75 TRMM #t
LI, 55 T2 L 0 4R

ARV ELAR). 47 dom(r)={xeN|FyeN:(x,y)er,reR} cod(r)={xeN|3yeN:(y,x)er,reR}, Wl dom(r)ucod(r)=
N, RIBE R TE AT 25 A

ZI 1 BESRASERS TG AL 25 h, 2 A R AT AL 1) P A5 DG i AT T 2 S gt >R S 3, DU v {5 G AR I R 9F
KA B L, Ut W A B AT 58 1 T RPN ST AF AR — > T e e, DU A a3 1), DR A 3 2 S s o 20 D T S B T
A5 DR BT A7 1R 6 T A2 (R R b, I ] JAASE AR v 2 e LA/ 38 38 U6 A o T 7 5 s > X AN 3
A 1A 12, DR AR TSR H A IRR S 7T LA A2

TIASAT KARHLI H AN 2 KRk i A WA 0 ToFF 8 DAG, W AR A B 36, TG 4% 4 DAG.IA I, &
YR 2 FioR.

LR TR FRAR). LI AN AT ST 5 1T A I 2 S # AN 2 R AT {5 SO0 i A 5 A STk oG &L B2
B (ta,t)eR™ WATEAE (ta,f) e R
322 WEERAFAED)BE TR SRk o R S O R AR

H5T TRMM S 0] (5 A D e 75 3k 15 I 2 SR w2 R) 19 56 R 3R AT A — M3 2 1) A i H— A 2
WS T ATE 2 AN A AL g e H vp i B A3, AE T B8 75 SR FH ok 2 2% W 2 18] 1) D% Rt m LA S AR BRI e, A 6 TE A
AR P B AR 5 AR 3K A VR E A T e R SR P A I R S A L, T B 7 P R T e R SRR
AL E T 25 AH DG BT I R HE T B 7 SRk DA X S8 E 1y B T 5K IR 23 i, 40 R & AH 50 2 0 N e b ] DUTE 58 B B
A B 5 R B A 25 A DG G O Ty 6 75 SR R v 58 B w3 45 L A el SR T AR S IR AR Th R R oK
) Ik A S s DA R sk 5 S e ) oAt IR D BB 5 SR X ma iR

Fig.7 Knowledge base structure of TRMM
7 TRMM @RI S5

1) ARThRER K%
AT 18 1 R 2 R 2 A G DG (131 By BE 7 3K 10 23 J2= SR, QT T3, AS [ R 2 AR 5G 385 68 BAEAT AN TR 1l
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5 AR, I A ) 26 A 06 3 B TS R 455 5 19 B 0] 45 B0 0 m] 45 75 5K IE & 25 TR 56 AH G 3E mT 45 75 Sk R IT &
BAT A RETT AT 0 A5 -G H P P 08 W A5 S0 A T e e SR ZEAF i R 2 AH OQ 38 e ok () AE D g o SRk LA A& AR T
AiE T SR IR 23 AR, AN AN R T PR e 35 B R S AH DG SR EURT A5 75 3K, 38 W BT 3R 2 AH O IR R AR 7 R I F R £
o P PR S T B SR 5y A ) 2 AH OG5 T S 23 o0y AE Th e 7 Sk IR T T 7 Sk, T LA I o AR BLAE T 75 2K
V8], DR b, A Ty fie e SR 2 I T AR Al o R A .
AEDRE T K IS5 4 2 th T i U RHEE 2 EBNF (extended Backus-Naur form)iE X, X < )R
T RE T R ISR o3, [ 173 78 T3 4 1) J oy, I F RS TT LAH I 0 R B 1 IR T fj v, 20 T AN B BE ) 4
FIST
e ReF Rk p gk e L r:
o (AEDNAE ) =NFR(AED B8 7 3K 44 )AL D B 7 SR AR ) CF) 2 AH OG5 71 R (1 T K 41 )
o (CAETHRETT KA ) =T R 3 F 1 |y 5 42k |77 e k| 2 4 e R A 42 | 2 P | 2 e T ek | R R R 1 | A |
K FAE

o (RIZEAH IR F1 ) =R 7 AH O 44 )[R 2 AH Q3 44 )5 (ORI 2 AH 0% 5 410 46)

o (FIZEAHICE A )= B 7 | LFE 7|22 4 L RE | v] S0k AR T3z ) L RR I VA3 50 1) |0 HE AT LA |18
IR T HE A | A | R

o (T HKRFR) =T FHRKLIT KA )(TF/HKIIE)

o (TR =TT R | T e 1 A | TT R | A P | T M ST | T R A WL | S S R T A A
P | B S 2k [ ) 2 i | ) 42k | o e A e | o TR e | O ek | R A e R A T R e T
aovea daIECRER il =B i e s i

2) b SR 2

T AR SR A A T I R A S Hek Ty i R SRR m R, AR e o R R 5 o R S e T R U G I R S s
2 45 th— N1k FR SR W DA B R 5 s TR ) 441

Table 2 Examples of process strategies’ contributions to the non-functional requirements

2 R SR X A L fE T SRS ) s )

AL fE i oK R SRS ) I Th B 5 R e 1k B Il T e i oK

b ka2 azs 2 Ak R L, 2 B I Ak S Pk

JeAR B 2 A, ey e Bii s Pk

73 B ek A AEE B fa
2 a bk S IR R Sy A g

E S/ T A bR PEBE, nT4EY 1, 5 2

AR AAE P A P g
e 2 0Bt LA,

IFi) B, Jo SR £ 45 4 4B T 7 e 1y e R HT e X EBNF s S R

o GRS ) =CIETh R R SR 44 ): (O T SR K 41 2%

o (G REFEMEHFE) =G B MG | G FE HE 08 ) G FE SR g 51 %)

Tk R SR s 1) 5 4 5T SR

o (RN ) :=STRATEGY (i 2 W& 44 ) S Mt H 3 ) [T iR Y[ 52 ) ]]

— b R S e I At AR Ty B T SR A DTk LA

o (TTMR)::=CONTRIBUTION(FT ik /5 Bl 51| )

o (TTHRA HIAE )= TR 5 )| TR 75 W COT ik 7 I 41 2%

o (GUHRA By = o ClETh 8 5 3R ) (+/—)( DT ik i k)

o CAEThEET R)=CIEThRE R K EE). (A Th e 75 K 4 CIETh RE 7 SR ) (1 /7 =k 44)
T R SR S FL A AR Ty R 7 SR 1 DT R A 03 DT R O R I SR EU AR BT A IR e AR s
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o (MPEEEH): - =CONTROL(F: il 75 W 41 25)

o (HEII A WA R = I A Iy | (A A T (A o RS T 1) 3

o (B Y=o (AR T RE T 3K ) (Fas il A ) ((TTR A )

o CAEDBET R =CIE T BE T SR E).(AE T RE T SR 2 ) CIE S BE 75 K FEY (7 75 =Kk 44)

o (FIA Zy: =T T T AR PR AR5 (T 5 7 THI AR T

o (IR =R AR Ty | (4 I A )

FErb B OB Fig — AN R HEE R PAAT 75 2 ) A — A R SR (RO , i 4 AR i — A I R SR 1
AT th T A —AN I i S s s
3.3 AMERMFIETI AR B oK IR B B T A2 SR SR EX

T AR Th e 75 sk 22 )52 2% B A G 56 28,19 2 0t mI 5 Qv A I o R SR s A7 ] ) At ml {5 Qv A i3 4 H
FrAT AR A (R A i 98 56 2R), IR Lk, Al e 250 0 e 4 s ) B B0 A7 9 B 4 0 A e b %o =l o R 5 SR AT
Al AR ) SR At T R S At RO DU R T 2 AR Th A T SR 0 R R SR S A & SRR AN, e
G e T AN L (7 5 IR 5 105, A R I A4k S B, T 45 45 25 A2 ) A S A T i 7 SR 1 o R s s

Nuseibel $2H T 5475 3R (01547 A F A 2003 B 1 22 4 11 i S50t 6 P 49 AT 10 4 280 T L A 2 A ) —
RARSAE T 1T LLIEAT B AR ) A0 3 Tk — JBARL AR SO % Sebastiani 25 A $ H ) H 4SRRI [ J 4fE 2
7 VROV il AR A AR T £ 7 SR I R S s B s

E T3 1) 7 FR 1) S L g A A R A R S % R ) W T S S LA G P SR i, A R I e —
ANTT 5 S 25 F0 0 H Ao A % 18 20 A0 355 AL IR 255 1) i 41 B MR 5 PE R 25 4 9% 3 58 SR T £ 5% 3 a5 ALK H AR A
T AL PR A R T HR AT AT (A R S p T [ T A T R S D AL R A A HE T T S SRR H AR IR
25,70 S HEIT H bR AR 2 A DG A I AS — 350, 1) 7 BN BB [0, D0 AN R (b L A R 25 AH DG 3 0
R B g 8. 0 55 28 0 R SR W 2 St o A B B SR A AT AN RR SRS, A 2" AN T BRI AL A
G0 22 R A G U7 S A A N A B TR R TR A B AR AN 6 K R b, 1) 4 LG VR AT A5 W I R R R
W R AT 2R AT BULE AT A5 SR AR H B (RPTR AR A SRR 25 A0 G35 1) 0] 45 100,

T R B BAER 25 A5G AL 1) R S 7 5, 3 Rl AR M ) SR A I S i) R R SRR A
BE R 2540 5% 2 AT 5 5 R EL AT LU v 58 R & 335 7 921 T3 1 AT A 2 Al o B 75 SR 5 3o R SR I ) e FR AR AR
AT R A SR AR I o R R S S H T k.

331 AR AR AT BE TR SR ) R R 2k )

T R AE AR AR T R T SR 00 R S, SE R bR A SR AR AR T A T SR 0 R R T 1) R TR IR O R AR
TR e AN 2 05 A DR 2 BATTH — B 8 el ik T ik POk s SOR &R

TE X 3(IRZSHRIC L(n)). —AIREIRL R — A 181 L(n):=SA4(n)|PS(n)|PD(n)| DE(n), 3 ,ne N(N 75 52 X
1 B SUh 45 B D), SA) B TR S5 1 n (FPIRES i I PS(n) K - 45 55, n IR ZS N 3800996 I ,PD(n) K 7~ 45 15 n 1)
ARZE KB AN L, DE(n) R 7N 45 15 n PR N AT AL

T3 A0 R 5 FR AT Y v 4 550 SE R A X T BN A [ 5 R R AR AN TR IR BRI R R DG R
HHFRIPRA T LU Bidse 3 I R bR AT AR —FjebR A 1 P g AT i R AT RS ST P
ARZ 5 N AR S FRIE g U T AL TR SRR AR A R, AT 5 L 3K 3 B,

YR 3G IR EMORZSHRIC). T IEFEEME tae T4, HOIRZSARAT R AE B0 AL IR S BUE AN AL IR 25, 00

L(ta)::=SA(ta)|DE(ta).

T i) J5 AP I AR by 4 5 RS HR A S AR AR 45 5 AN [ 19 50 AR M 7= AR R R IRDIR A B A . SEBLAN BTk
KR AN, 19 Jig 41 2 B LR 3.

TE I FH RT3 A P ) RS A T, 25 A W o 5 SR R I, U 2R A i A T R R AE K AN S AR T
RESFC DT 2R 0 LR 7GR — A0 n PR FR I R I AR 0 PR b B (true). 1 01—
A G 55 003 AN T R PR A A T, WA S S A 46 1 2 J 2 6 2 R A I ANl 2 IR A Xt 2 P S
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Table 3 Axioms of backward reasoning

F3 MJEHEEAR

W RAR K& R A
SMEYF Rl | S84 SA(n) — A¥, SA(n) DB1
PS PS(n) = AL, PS(n,) DB2
PD PD(n) = vt PD(n,) DB3
DE DE(n) — V¥ DE(n,) DB4
54 SA(n) — AL SA(n,) MB1
PS PS(n) = Vi, SA(n,) MB2
PD PD(n) = vt DE(n,) MB3
DE DE(n) — AY DE(n,) MBA4
rims{+} | SA(n)—>SA(n) | CB1
sk s R | ri=>{=} | SA(m)—>DE®;) | CB2
@ PS | rio{-} | PSm)—>DE(n;) | CB3
N PD | ris{+} | PD()>DE(n,) | CB4
(j) - <i> oF r#>{+} | DE(n)—>DE(n;) | CB5
ri>{=} | DE(n)—SA(n) | CB6

BT LIl 3 M, 24000 AT A5 BOPE AR T R A SRIEAT T PSR AR IR, 5 B A 32 4 N(20) TR K SAT 24U
0::= Prtodei Pruitiat " Peonsiraine\ Binconsistency (20)
SE o R TRBUI 5 it TR A5 235 B J 28 PRSI H S s RS T
T IEEFEWR AN
1) KEBER A
RABERINIE T PrAT 45 sl LA S 2 AR 90 28,56 T ) FEL 8 B AR 4), 50 R 0 50 S8
Prsoder = AnmeN (L(n) > V(n,n,)eRL(n[ ) 2D
2) WIIERAE AKX
BRSSP A5 SGTE ROR AR H AR 2SS 3.1 39T id 7 vR 3R T A5 53 UMK H b i, 4%
HRCE AT RO R P 1T i SR AR RS W AR RS A 50 Xk
Pinitial = nenL(n) (22)
HIRIRES 2 208 SR RS 8 T S AR SR B0 o 45 I AT AR RS BB O B 00w 2 RS PS, U Hoak 3|
564 IR S4 2 ARVFIN.
3) RELHHRALK
b

FESC LS IR DU R BOA WA RS B0 &5 ni A m] RE 7 22 29 AUHOIRZS, BEIN, DRS00 50 SUR 2845 1
A ACRE RS LR A 0E SN

Beonstrain: = AneNLLA) |V penLL(1)) (23)
Mot LL(n)::=L(n)|=L(n),—L(n)—> {=SA(n),~PS(n),~PD(n),~DE(n)}.
4) R EEL A
FEREAT W] 5 R PR SR R P, 58 A T i HE N R R R S AR A5 R (X T AR S0 I S DL A
HEAT T 36 A M SRR L R b A A AN A R A 4 I O IR 7R SAT 28 sz P 45 4 28 R8T 33 FhOR TR
SRR G S AR RN ST A P JE A, A 3 K

¢1nconsixtency: =/\neN(_‘(PS(n)/\PD(n))) (24)
SRR AR AN SV A7 AL 55 7 i, AN SOV P 85 7 S A 7 T A A8, U 22 308 SR
¢1nconsistency: ::/\nEN(_‘(SA (}’l)/\PD(I’[))/\-(PS(V[)/\DE(V!))) (25)

© TEBREEEEIEDT  htp/ www. jos. org. cn



KIE S TR AE S A R XA R = 5 7T i A7 2559

W B BEF A VAR IS 70 JE AP S50 & A RV 3R P 8, 0 A 20 SO
Pinconsistency' =Anen(—(SA(M)ADE(n))) (26)
332 WFEATHETRE R K IR B 1K) 1 FE S 1k HY
N TSI A SR R, AR SO e P AR T A DR A TR T ZChafft 4R L
WEHL VL T & T H TACD(trustworthiness attributes collaboration diagnosis)ii B #E2E.
AL AR PEHESR R S NI S R AR L WIS . AHCIRES LR TR P E SR SAT AR
Jri i Fl Choe $2 At (1) prop2enf.py™* I AKs SAT 240y CNF i A zChaff #E4T KA.
o TIRSRAFE G FUE L, DR BT AT kR S X N 1) 45 ROIRAS BRd ol B
o QISR Y B AN AL, K B IR T A0 A PR AR A T P JE R TR ) DA R nT DA T
BT A JE 4 A BUIRAS 20 o 24 A TR A 1l SAT A U\ zChaff SRR 1 A RVF P G A 75,
DU 2 B4 AR b R SR, B8 26 1 SAT A U3 zChaff KA. 1% A8 T Rk — BT, 5 E BT 7 & #R i
e S E IR YN ECE N
BIE 1 AE A AET R K AT AR SR ARSI Satisfiability.
R ¥ A TS R T e R SR I AR SR RPIR SR I L(ny), (=1, k)
i1 N:M=(N,R);
S S WIURIRES nitial_Status(ny)~ 45 0 RIR GRS SAT Status(n))~ 45 riAJE Inconsistency(n,).
BEGIN
ke=(T1; kra=|TAl; ks=|S];
FOR i:=1 TO kytkp ks DO /*HI IR A/
WO 8 RWIEIRES Initial_Status(n,);
d=MakeSAT(M); /*'£ 3 SAT A X */
CNF:=prop2cnfpy(4); /*IJH prop2enf.py ¥ SAT AR FEHh CNF*/
satisfy:=zCHaff(CNF); /*J /f| zChaff */
WHILE satisfy:=UNSAT DO /*/A F A JL #/
BEGIN
b oF B T
B R T )G
IF AV JEA74E THEN
BEGIN
WE KM JGIRES SAT Status(ny);
H P K
B SAT A X B 52 7 JE 55 0 A N BLRS AR A
¢:=MakeSAT(M);
CNF:=prop2cnf.py(¢);
satisfy:=zCHaff{ CNF);
END
ELSE
BEGIN
BB R JGIRA SAT Status(n));
& AT HRIRES 2 B MR A JE TR 45 55 ny;
¢:=MakeSAT(M);
CNF:=prop2cnf.py(¢);
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satisfy:=zCHaff(CNF);
END
END;
LA B 30 A0 e A7 45 1 R IR 2 B 1 (0 365 1 B0 i7 F0 9 2 /) A0 7 Ji
END.
BT iRl R MR AR R IRAN R T — AN B) LR TACD U4 B 58 e B2 S mes i1 I Y, A3 56 L R
SRR WL R .

4 EHoH

ASCULEATZ 51— WA 2 =5 WA PO JAE T H ], I8 AR SR H K 5 380 TR EAT S0 20 #r A
TE O 3R At 9 2% B 43 AR IR 55, $0 57 28 A MV BEECTUE 45, 2 — N B BOSME RN 2 TEPE 28 =05 nl 5 ALt
A7 14 b 222 2 3 ) RO A% 00 R 5T DA UE TR Ly B D T A5 35 = T WA UE TR L (R o A, 5751 58 DA TE L B 43 1
A5 AT A N sl FE A — A HDOR B, — > 2 A R 7545 361 ) 199 208 2R 58 4 AT DA AIE PP O JPF 1R T
NESY YNTIEE SRV 7€ B AT R 7 G
4.1 FEHRMAIEDIRE T KIREN

WAL LA AR DI RE 5 SRIREU Be 2 1 20 R il e 2 AH G, BATIEBOAE QAR 5 A S AR
(S A E O M T 1,80 AR 7, S5 A UE /0 L 5 S, AT B AR 1, S5k P RF A )R AIE T O B AF AT A D)
AE 5 Sk T SRR T AR PP AL VP AL s LA i T S liede, W3k 4.

Table 4 Evaluation data for non-functional requirements of certificate authority software

R4 RO AR BT R VAL Hodls

AE T g K Si S, S3 Sy Ss BRI HE 7
R, TigeiE A% AH AH AH AH AH 0.942
Ry ThRE5EHEME AH AH AH AH AH 0.942
Ri» ThEEIERTE AH AH AH AH AH 0.942
R, BhfE 4 (safety) AL AL AL AL L 0.085

Ry WEH AH AH AH AH H 0.912

Ry AT HH H AH H AH H 0.898

Ry AXEETE FH AH FH AH H 0.815
Ryy WKk AH AH H AH H 0.922

R, R&M AH AH AH AH AH 0.942
Ry TTIEERYE AH AH AH AH H 0.915

Ry BHLEME AH AH AH AH AH 0.942

Ry SEHEME AH AH AH AH AH 0.942
Ryy AV RINTE AH AH AH AH AH 0.942

Rys FLOHE AH AH AH AH AH 0.942

Rs TETRE AL AL AL AL L 0.085

Rs T4 E H AH H H H 0.834
Rei AR M FH L FL FL 0.408
Re, T HIE M FH M FL FL 0.469
Rey MBI M FH L FL FL 0.408

Res P4 FH FH H H FL 0.715
Res T4 ML H H H H M 0.746

R; ME8E M M M FH M 0.531
Ry W [)PERE M M M FH M 0.531
Ry 7F [ PERE M M M FH M 0.531

Ry AN FH FH M H M 0.623
Ry DR AETE FH H M H FH 0.684
Rsy Sy R FH H FH H M 0.684
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Table 4 Evaluation data for non-functional requirements of certificate authority software (continued)

R4 NUEP LRI ARD B SRV BdlE (28)

T RE K S S, S3 Sy Ss OB
Ry REM H H H H H 0.808
Roy WJAEAFAE M FH FH H H 0.684
Roy ZCHAE H H H H AH 0.834
R\, AT HEM AL AL L L M 0.200
Rior &N AL AL L L M 0.200
Rioy Ty etk AL AL L L M 0.200
Ry BFA AL AL AL L M 0.173

ARS8 25 A 2 AR S BT B AR P A et o 7 A R BRI S (L, LR 5 R B RE Siv Son S5
S RIS AELAHN — 250110 S's AR (A ATDRT 5 R, — 3 R B 3 WY LR T 4 00 0 0 SR RS AN T AR 0 0 H 41
it 4, ] AEESREE R VP A Bl

Table 5 Information entropy values for stakeholders’ evaluation data

RS MR PEALE AR (i

A 2 A1 O VuikEY RO HE P {8
S (0.445,0.218,0.141,0.088) 0.223
S, (0.387,0.161,0.088,0.045) 0.17
S (0.472,0.28,0.169,0.099) 0.255
S (0.453,0.248,0.119,0.052) 0.218
Ss (0.684,0.426,0.233,0.127) 0.368

FERINVF A e A7 205, 2 I T RE 7 SR I BRI HE P W3 5 i dee i — S B s 0 el 2% HE e, AT TR B4
PR 0.7 BAELh BT SRAAE AR OGTE R, A N AT AR OGO AR 1A T RE T SR A2 2 B H b, I ELRS BEH) 1
JPAE KT 0.9 (AT A5 JTE s B8 AT ARIR 25 h 58 4 AL RS, TR BOM HE B/ T 0.9 19I5 S sl LK H A
BERE B I3 AR
4.2 AMEEMH T A2 SR AR IE AX

Fe T AR T RE 75 oK Ly i A g AT TRMM. @ REAG B IE T B 1 0 R BT i B 8 s, LR W2 A 2

Prtoder = (SA(T}) = SA(T} ) A (SA(T;y) = SA(tay,,)) A (SA(T}) — SA(tay ) A (SA(T,) — SA(tay3)) A
(SA(T)) = SA(T})) A (SA(T},) — SA(tayy, ) A (SA(T,,) — SA(tayy,)) A (PS(T;) — PS(tay,)) A
(PS(T,) = PS(tay,)) A (PS(T,) > PS(tay)) A (SA(Ty) — SA(tay,)) A (SA(tay,) — SA(tay,5)) A
(SA(T;) — SA(tay,)) A (SA(tay,) > SA(tay,,)) A (SA(tas,) — SA(tasy, ) A (SA(tas, ) — SA(tasy;)) A
(SA(tay,) = SA(tasyy)) A (SA(T;) = SA(tas;)) A (SA(tays) = SA(tasyy)) A (SA(tas,) > SA(tas, ) A
(SA(tay;) — SA(tasy,)) A (SA(Ty) — SA(T;)) A (SA(T;,) > SA(tay,,)) A (SA(T;,) — SA(tas;,)) A
(SA(T3) = SA(T:,)) A (SA(T,,) = SA(tayys)) A (SA(Ty,) — SA(tasy, ) A (SA(Ts,) = SA(tas,;)) A
(SA(T;) — SA(T3y)) A (SA(Ty3) = SA(tasy,)) A (SA(Ty3) = SA(tas,s)) A (SA(T,) — SA(T,)) A
(SA(T,)) = SA(tay;)) A (SA(T,) = SA(tay,)) A (SA(T,) = SA(ta,)) A (SA(tay,) = SA(ta,,)) A
(SA(ta,,) — SA(ta,,,)) A (SA(tay,) — SA(tays)) A (SA(ta,,) — SA(tay,,)) A (SA(T,) — SA(ta,,)) A
(SA(tayy) = SA(tay,,)) A (SA(tay,) —> SA(tay, ) A (SA(tay) — SA(ta;)) A (SA(tays) = SA(tas,)) A
(SA(T,) — SA(ta,,)) A (SA(tay,) — SA(tay,)) A (SA(T,) — SA(tays)) A (PS(T5) = PS(tas)) A
(PS(tas,) = PS(tas;,)) A (PS(tas,) = PS(tas;,)) A (PS(T5) = PS(tasy)) A (SA(T) — DE(tasy;)) A
(SA(T,) = DE(tay5)) A (SA(T,) — DE(tayy,)) A (SA(T,) — DE(tay)) A (SA(T5) — DE(tays)) A
(SA(Ty) — DE(ta,)) A (SA(Ty) - DE(ta,,)) A (PS(S,) = DE(tay,)) A (PS(S,) = DE(ta,,)) A
(PS(S,) = DE(tays5)) A (PS(S,) = DE(ta,))) A (PS(S,) — DE(tay,,))-
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:“/U\EEII"'L:\‘. /7,0,
CRpETE 0
Wk Ay //

T3

SEF e
T
%

HER e
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Fig.8 Relation model for certificate authority software

SR INTREVE /S L Rt

AN BEANIERE A 2
Ornitiar::=SA(TYHAPS(T)ASA(T)ASA(THAPS(Ts)APS(S)APS(Sy).
REL R A
PConstraint::=(SA(tazas)VvSA(taza))AN(SA(tazae)vSA(tasyy)).
RO JE AR A 2
Binconsistency::=—(SA()ADE(n)),n B w1 A7 45 1.
SR AT R 5
B::= BrtodetN PruitiaiN Peonstraini™ ¢1nconsistency~

AR N TACD T H 5B 2 & 9 Fros 4R,

HEFL GG R RIS A KAWL, T TN H 28 T30 SA(T50)—>SA(1asy7), B F 4 e vl iX 0 e S L5
MIIPIIE T KA G AL RCRESR TIL kT G B A UG GRS TACD TR HEAT 75 Rl BEL #E P45 2R ok
FE—(SA(tas35)ADE(tasss)),~(SA(tag) ) ADE(tas,)) M —(SA(tas )ADE(taq ) T F 4 7 J&, 20 5T RETUARBEVE <2 S
B2 AR AR ST B/ B RGBT K5 UL AR SR [ RE 30 SR & 5 TR A8 20 A 205 TACD LR AT
o SRR P 2 B R A 2 i 2, W 10 P,

BRI, 85 RUIRAS R 6 03 T BB rh 45 R AW ARSI IF I R A Ch i3 a7 vl IR T 87 i HL R W A IR 2 1Y
U D)

LR RIX 5 TUAFAE TP T 1A I e SR PRI 5, AT DR B v L Bk, DR N < B BT B T D eI A
PR 2 GV, <2 B 0 TE AP 22 Bl DR e AR B B AR AR 4 TSR SR O B L (B
F2 R R SR o U OR RGN B R 22 0, FRAT T4 210306 2 AR Ty B8 75 5K 10 A o e s

-
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root@wangfan-virtual-machine: /home/wangfan/wf/zchaffs4

root@wangfan-virtual-machine: /hone/wangfan/wf /zchaff64# ./zchaff tennis.cnf
z-Chaff Version: zChaff 2007.3.12

CONFLICT during preprocess

tisfiable
sed

+ shrinking Decisions )
original Num Variables
original Num Clauses
original Num Literals
ded Conflict Clauses
inkings

d Conflict Clauses

d Clauses

Conflict Literals
Deleted (Total) Literals
Number of Implication

: UNSAT

Fig.9 First reasoning result of

certificate authority software

2563

root@wangfan-virtual-machine: /home/wangFan/wf/zchaffs4

Z-Chaff Version: zChaff 2007.3.12
Solving tennis.cnf

c 74 Clauses are true, Verify Solution successful.
Instance Satisfiable
12345678910 -11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
0 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56
57 58 59 60 -61 62 63 64 65 Random Seed Used ]

x Decision Level
Num. of Decisions
( Stack + Vsids + shrinking Decisions )
original Num variables
original Nun Clauses

flict Clauses
rinkings
onflict Clauses
lauses

flict Literals

Total Run Time
RESULT: SAT

Fig.10 Final reasoning result of

certificate authority software

B9 ATEF LIRS 1 LS R B 10 DATE AL AP do 24 B A 2R

Table 6 Statuses of nodes

FTo HRURER
4 iR A G YRR | HEEERE &
hfie i S4
Urhe e Rk SA
g 1E S4
et PS
nEERE 54
DIECPSEgs ] S4
P T SA
AR S4
274k SA
WL SA
DE i PS
¥ T fig PS
K S ps
Sdukrany PS/DE o x &
JUARBET SA/DE AT YR e A PR
o R S A SA/DE hfeIE I, e At
DS TN AR SA/DE Al Y M /e, 2
S IR g /N G BT SR SA/DE YERE, S T

5 Fit5RE

ek W AR A I P T RE A A 5 1 PR AUE B A — A LU T e, 0 8 34 T 3 0 552 R
W 2 7 95 2 B vt B O (1 T S0 A A My 2 MV 2 B RSB R G & 4 1 OB ST 5
R it 1) T LR AT S B LR RS U T R v A R A S A AR DK B I IR, A SO R R A R A R i 5K
TCREBY BOW A B AR D e R SR 3R AT T A R A B, HH 9 AL A5 P AR D) BE TR K K 1 R SR R A K
PR o o A 55 5 A

NIE B H A S SEHE T RIS AF AR BE T SR E A ARSI TR B T A5 A AR D RE 7 SR AR AR
FEBEEEA]_E LA ORI 5 18 A0S SR 7 0 TR B Al B BE 75 SR AR5 95, i AR U7 VA DRAIE AR D g i >R 2K
P AT 28 AR5 B2 3 TRMM AR RS (R R A5 B0 Al B e 7 5 5 R SRS 0% 28 s vk, b g 45 56
TE KA H AR 20 1A R TR0 R A5 BT BT A5 P e SR B o R SRS [R] I A A T AR D RE R SR 2 1A R AR A SR K
AR ST, 2 5 , B A5 SR s AR B¢ H R, AR SO T T 3 AL 1 T SR AR 77 32 418 Y 32 oL o SR 11 # B D77
V2,91 T A HE PR B T2 TACD, $& i AL T A B A1 2 E 7 SR R R S s doe i, A — AN SEBR IR R] A5 26 =7 AR
PRI A 0,18 A SR 10 75 3 R T L AT S A 20 A S 81 2 b 5 SR A WA AR AT DAAT 2 s By
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BRI R A G 1 7 R A P B (R T A P AR S e 0 4 B 100 RS M) i AT O i 7 SR A
95 (K0 280 B ML R 3 P T 5 AT 8l AT 28t IR i AH 5 3 AR BRAS RIS B (R ) 5 5 3K 0 Al i
AR ) SR A 59 S B ) i L, T DA 2 T o T A R SR SR IO A S A A B R R ST BR SR,
LA T Ji B AT 95 R A5 o R S 2 T] AR 9 A%, D e T SRS POk BB (1t T A Rk i A

BT, AS ST VR AR P A J5 T i 32t 20 JF A R I TAR R A SOl 5 B il SRIEAT 70 M I, B30
SRy D Rt 5 SRRl D il 8 R VAT 5 S A L 5 SR AT T AR AN Al D e T SR (AR R — 25 A Tl — 2
AR AL T SR AR 55 S, AR SR T 10 R B L B R 2 AT S R AL R SR, T AT AR R S 4 T 5 T
PAAT 22 AN, A SO FE 1 B S AL o P 59 4145 1) U #5 Blahi. R Yu 78 3 SO0 e A AR 548 4 22 bt o 5K 3 T
TrE R oK AR A i L 755K Burgess 558 AJH RS BilE NFR HE 2R SCHAUIE UG 38 3k 19 20 1% Ff DR 25 3R HiG
SRS AE DD RE T SRR IS A Th RED7). Yin 25 A AL T 0-1 KRy vk 3 396 A2 =11 2 R 75 SR I T Al 5 IR s oy 2108,
TV — R IT e e U 7 SR 21 & T3 I T 5.
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