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Abstract: FDR(Fault Detection Rate),as the key element of reliability research, has great importance in constructing the test

environment, improving fault detection efficiency, and modeling and improving reliability. In the meantime, it has important practical
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significance for improving system reliability and determining release time. First, the software reliability growth model SRGM (Software
Reliability Growth Mode) based on NHPP (Non-Homogeneous Poisson Process) is summarized, and the essence, function and process of
modeling are given. Second, based on this, FDR, the key parameter in reliability modeling and researching, is derived, and the definition
of it is given. The test environment description ability is analyzed and differences of different models are shown. Third, emphasis is placed
on the difference between FDR, failure strength and hazard rate (risk rate), and then the correlation between the three is derived. Next, the
general model of FDR is comprehensively analyzed, which is analyzed from three perspectives of test coverage function, FDR set directly,
and FDR constituted by testing effort function. Then a unified FDR-related reliability model is proposed. Considering the ability to
describe the real test environment, the imperfect debugging framework model is established, and the reliability growth model of multiple
different FDRs under imperfect debugging is derived. Further, experiments are carried out on 12 publicly available failure data sets
describing real application scenarios to verify the effectiveness of reliability models related to different FDR models, and to analyze and
discuss the differences. The results show that the performance of the FDR model can support the performance improvement of the
reliability model. Finally, the trend of researches and the problems to be solved are pointed out.

Key words: reliability; fault detection rate; test coverage; imperfect debugging; effectiveness analysis
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Fig.1 Modeling essence and function of SRGM
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Fig.2 Modeling process of SRGM
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Fig.3 SRGM modeling analysis taking the classic G-O model as an example
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Table 1 Fault Detection Rate Function b(?)
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Fig.4 Types of FDR: constant function; subtraction function; increasing function; increasing first, then
decreasing function; irregularly changing function (unstable change)
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AH KR R h(n) 5 R RGRIE A1) FIZED h(2) = A(2) NTTARSE G-O BEA (R A e, vl 34— 515 B KU B
() 5 MR bR R R

Al k()
b(t)_(a—m(t)) (a—m(t)) ®)
[, SCRR[S21 AR 25 1 1A R LA BEABER & Bl I b SR, AT ] 44 5

At) =

o,
/l(t)—|:l_c(t):|(a m(t)) 9)
i} h(t)j\j
hipy =<0 (10)
1—c(0)

RIS, R AT 75 3 JRURS: oF B sl A B ) 2R R R A 2R () S UG I R b()AHZE, R b(H)=h(?).
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4 DRELZEWHATH FDR

41 NiXBZEHNA—FDREMABZRHHXF

BRA I AR 3 R v 0 P A9 ) A W A AT 0 X i 4 AN T K R A I S ) T RE R AS BT B
D7 o VO L A 97 K A8 A ARG N0 P i o A R 0 2 DR b, DN R o R B R T R O R N R
TC(Testing Coverage) il ik 7 5: 78 o Bl WK R Ge A0 FLE, H3A 77 AR 15 A M0k v 5 22 T (AR S P 1), it 7
Flg v AR P AE D U AR rh AT 1 S 2 A O B AR 1 ) 8 o 1) A R R T BLE B R R K1) B
N

TC=" (11)

Horb S, 2R % 51 78 25 1Y) KLOC(Kiloline of Code), S, /&4 &5 KLOCs.

242 PR [H) R 28 B, TC gf 38 A8 A Bt DT () 238 £ 1 X 7 55 K 20 TCF(Testing Coverage Function): c(#), ]
FA DA IR DA 78 55 2R 1) B B i . B4R () & — AN R S i) BLAEBE 1 ek 4.
4.1.1 A T R EGEE—K FH % & FDR 5 28 55 2 1 b 9] 1 TR) #2240 £

EExt Bk (11) U RIE, SCHR[52] 8 45 1 P14 1 20 B, FoA R A 75 T 00 e Rse DL M2 & A )
HH R, T A 57 TR T A Aoy A

dTZ’Et) :ao'cd(t)'% (12)

HoHp g RIARWIUE B A R RSB e ()R ¢ B 2RI 55 T R R A I H R 2 e BRI 15 B (=K

BB KR, 4 agk=a, M E] m(ty=ac() HETTET A(r) = @ 552, AT HE 5 4

_| <@ B
A _L—c(t)}(a m(t)) (13)
) ' % B8 $4(The Hazard Function)B¥ &N #[5 f) 2% 240 & 4= % (The failure occurrence rate per fault)a(f) N :
ity =< (14)
1—c(0)

XA AR E LN, AN b(O)=h(t). B _EIRE B K m()=ac(f),r] LA HLIX Bl B T m(0) 5 c(d) <.
NI I 2B m(6) R ERIE NS R m(6)=ac(6)TE 30, RIRT RIS H B ()RR EL.

AR T 52 5 IR T 55, c(0) & ¢ I3 R L B 2 c(0)=0, c(o0)=1.

4.1.2 WA 5 R EGEIR——R M 5 SRGM A1 TEF @A [F] ) B AL
(VST T R AR AEE ¢ I 20 D 25 2 2 R A A T o (A B ) XA T BAAS 2
N 5 R

d
%:ﬂ(t)(a—c(t)) (15)

Horp o AT 3RAG IR i H AR, R 2GS 0 B v R 7 i AR X DL, s 2 0 < <15 B(2)
Ay B A1) 28 5, 0 A Bk O AR 7 T BRI 2 B(6) > 0. B() SN 51 B i R G, DR i {1 s 0k 2 491 4%
TN B3 BRI 457 R B KB i R AT B 0 XK, B(e) i SN

p(1)=b,, [H(l—r)(@)} (16)
(04
G0t by by T by 45 R W ARSI B 2 B A 5% O H BB - (16) s B M 26 5 c(0)=,

H
XFEA R A
a(l—e’b""’)

c(t)= n

/) a7
+ fe !
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Hep, B=1-r)/r XY =1 BLe()BIIEHHKES: 4 =0 B2 S BIKES; HEHBRT,«0)
T 2 PR R AR A BN E J T LU I R AR VR AN 3 A3 R 7 5 R SR B 5 5 SRGM AT TEF 1)
R 58 A BN AERMBT AT R B2 5% SRGM A TEFO @ BHEAT T 23 &0 70,1 R B GIR
AR b, 5 — RO\ DR 7 55 (Y NHPP 1 52 Pk 18 s R g e a7 n -

dm(i) 1
o o blemmo) (18)
Soft b A i T R A ST 3 BB B, 2 m(0)=0 BTG 26 TR 73
m(t)=a(1-e"") (19)

50,234 c(f)=1 W B AL E AR N 22 ) G-O AR I th Bk, G-O R B 52 I 7 26 3 A2 100%.
4.1.3 BT IR 55 s 50 SRGM A

c(OFR A Z ¢ I %) O R ARG BRI BT o5 1B L R RIRASTEW 5 1-c() R~ B ¢ I % A
TR ARG BT o 1 LA 28R, () 1 3 ¢ (D3R ¢ I ZB 0038 78 26 3. %) J1,FDR 5 ¢ (¢) R IE Ee i, L5 1-c(2)
B LE B IR, SR 1T, 4013A ¢ (0)/(1-c(0)) AT W IR B8t ¢ W 2 A AR A 2R o ().

c'(t)
Y= 1"
PR BET c()f) SRGM 7T, 38 % DL T F9 28 A 15 1135405 B it AT 06 0 Jo 45 462 T 28 7 4 (2 1) 3BT s 43k
3 77, LTI DA W0 A A 00 5 R R A B AR G R
dm(r)( &0
dt 1-c(t)

AR LT 2 T i B A I 2 64T SRGM. Tl 78 3 52, 5 F1AR Z 8 5 TR o b)) MR BUE R T E R E S5 K
2 RIBEALEE. B b)) WK 35 R AL TCF: o) EAT 1 S, 0 F-I0AR 7 25 w5 Bl 49 B AT 205 1 45w
Kb s n ok B B IXE45 FDR 1 8RB0 AR T DI 7 25 A1 3 04T 1 5 1 485 SR, 0 22) Ui«

m(l‘)=e8(’)|:m0+ Jt;”(f)e“”(l (CT()J } (22)

(20)

)'[a(t) —m(t)] @n

H

B(1) = j[ '@ Jd j b(r)dr (23)

4.1.4 W7 35 BRI RS U S bR HORT T 5 éE’J?@H}%

fE42 i Logistic TEFP* 7 AR TE W AEHISLAE A S6 8 J5 g A Ak ka4 1 S B ok 2500wt T DA 200 i -k
T 5 R R HCY 3 5 SRGM 45 & R FE R AT Stk t1 T TC RAE T i IR ) B A, 55 S0 i b 1 ot s 2 16 13
B 2 A B A A MU HE S, 2E T B A AR A8 5, T EE AT B L T WL e(0) 5 ¢ IR BT SEE R(D B —E HE
B R, MR 3 2 18] ) S IR AE 1] S PR AE 78 1920 0O gl - 4

AIDAE S A I 2 b) EAR IR T M FR BT W R A 00 f — Pt A R RN 7 A K SR 1
8T N K Al R 0k 2 48 sl 18 7 vk xR R AT R A A ok s AR 76 c(o) v E T B AR AR
B % A 0 3 R /R AR D I 7 R AR R LIXORE, B BRI 7 R 0 R L R ()=o), Bl n
b(ty=c (1)/(1-c()).3% 2 R4t 1 i 7R 0 X 7 o R 5 e B 0 25 o 350, 0 — 3% O SRR EAT 1 4128 73 #

Table 2 Typical test coverage function and fault detection rate function

2 ARG N o5 R S R I 2R R A

R AN | S ROXE BT K XE
N HiEMx, _e )52
fiskui ik wocrmmme | 0]
WRBHEE: o) | WK | Rpn=etow | HLATFDO, 12 (1 pne) 0| PO O/(1-c0)
1 L) _ piletirhc) ] - e
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Table 2 Typical test coverage function and fault detection rate function(Continued)

2 AR U7 o R S R I R e K (2R)

Y ax gﬁjﬁi"“’* BT R E *B
" b(ty=b"t/(1+b)47
. I i
AR T B A e SR R e o
b(r) %H)i‘ig «%ﬂf H B L AF[0, 112 1 b(e)=b/(1+fe™)2) b(H)=c’(1)/(1-c(1))
b(t) = bafre > ¥

F2¥E: R 2 PEI c)IEFE b AT T I of B H ke 1) o8 BOB 2, 3 07 1055 1 B0 B L AT 98T, A M4
HLG7HT (¥) 7 BEHEATAE )8 T /R 3 2k

BARBEAE DA AT ,c)ABIE R BT b5 c() 21858 R BN E A, b(0) AT 5HE LUELFE T A

1-— —byal
FRL R ERTbO G c()EEL0, 112175 B B c(f) =“l(e) Sl 0 R B

+ B
RE. Y 5 o N RTEILb()S c()FF1E W I N R
HEW: b()=c (/(1-c(0)), c(O=e(D(1-c(O)(1-c(t)), 4 20)=b()-c(t)Tc (D)-c(t)-*O(1-c(). 3 c(t)5k G HAT 43,
Y (e M

RN 2(0)=b(t)-c()=[c '(t)-c(0)-C*(D],48: z(t) = - - %
(1 . ﬁe—bt)z 1+ Be b (1 N ﬂe—bt)z

abe™ (1+p)
—

c(=

(1+ ﬂe‘bt)

a(ﬂ—a)(eibt)z+a(b+bﬂ+1—ﬂ+2a)efb’—a(a+1
2
(1+ﬂe’b’)

H a=0, X% 4K: (,B—a)xz+(b+bﬂ—,8+1+2a)x—(l+a):0 N3 I = /A W R

WHi1F: 2(r) = A z(0)=0, e = x R RHE K TE,

A=[b(1+p)+(1-p)+2a] +4(p-a)(1+a) .t Bl f + A=(b2+1)(1+ ) +26(1+ B)(1- f+2a) , B
0<p<l , fr BL A>0 , fr L E A W AR .ORE\E — 0 = kT ERRL2ABF:

g rprIcbe2a) A Ao bp b 2a) A e i R R B S a
2(p-a) 2(p-a)
KRBT L:
HUJ
2 B> a B x<x,<0, R HEHR TT ) b e R
KECHh LR U 5 Fros LI AT 45
1 1 \ /
(1), <x<x, I, B h{ijb <1< h{ijb I 2(£)<0; ""\/"2 *
X2 X
1
. 1) 16
(2)x<x; B, x>x, B Bl ¢ > In [—J ot < ln[—J B} ,2(£)>0.
i & Fig.5 Curve shape with opening up
IR o 2SI N




TR 30T S MARAL b A AT Tk 1 AL, RE R AT 11

)
B < a I, 0<x<x,, B B EE T F 1) R e B
KECH L an 6 fiiow. Shis Ay 75

S a
b b
(1)x;<x<x, Itf, Bl In [iJ << h{iJ I ,2(£)>0; 7 2\
X2 X
1 1
. 110 _. 11
(2)x<x, B x>x, B Bl ¢ > In [—J ot <In [—] BF,2(£)<0.
| *2 Fig.6 Curve shape with opening down

K6 JFHIA T HZIZIR

[FHE, 2 o() R HoAh A XS Rl [RRE B B Ak 8, 30 T 75 21 [ i &5
4.2 EHIZFILEFDR
T FDR # R IIANFELb ) FEEE Z kB BT R Ay FDR NE &, %2 b()=b, TR iERiE

b() B IR FA 55 1 A8 155 1. B 5 F 72 (PR N FDR. 0 5 9L HE 22 Bk bR B0 20, B0 4 b(n)=b71/(1+bt), b(t):w%,

b(t) =bafe™” , b(t)=bafte ™ '* & %X FDR 0] 4> K Hi 2
OHF #EHA: b(£)=b,I\ A FDR 1EHE A 320 T o HA AR 23X B Be Ay >R SR A L 19 187 25, (5 I S8 O 125 S Bl 3K
15

@I AR B4 b(r) :ﬁ LIRS AL 9 BE 08 R R M FDR X 22 Pl 10 855 1 3 .

Ty — 75T, 2T FDR @& 0H s H 355 11 B B4 3, 0 30 B0 58 10 257 v {5 B FDR R4 WF 70 52 AL BRI 7, 244 i o) =%
FEAE 5 45 CP(Change-Point)f] SRGM W50+ £ MEE 7. FDR 4 Bt B $ i 7 Xk 5z SCHR[64] B 3T %5 F FDR,
F 5 NF] SRGM ZE AR A 347 1T 72
4.3 EAX—TEE5KFDR

Li QY 7Eith 1 SCHR[65]+ 45 H, 25 58 TE BRI FE PRI nT LLgE— 5 2l SRGM (1304 A0 T 2k . 0 i i 2
Hh B AR 5 8 S AR R TE VR W A, 1R R 5 M S W13 B0 5 v AT Wi IR g O T g S B
TEF HE47 T Hi3, 645 7 % 58 TEF ) SRGM BIF 781 4 76 0 R IR B R = [0, ] P B2 H A 21 1) e s B i 5
0 T 2 1) AR R BT AR AR AR TE BRI 2 b(e) b1, mT AT BB AL (% B8 TE 1Y)
SRGM %*ﬁjﬁ‘?f[}1"32’36’64’66"73];

dm(t 1
;)~&5=b@>w—man 24)
oA b(#) 2 5 B A T 2 R B m ()R 7N [0, £] P R TSI B 1) i B e 3RO TR HR e A B AR AR TR
L 4) s M AR ZE SR B b(0) w(h). SEBxR 1 FDR R7R“ B AL TE 16 3% F F 35K H 1) M 05X FE b(e) w(h)
SEpR B R AR EREHEAE TR TAEERREER.
4.4 N

TE R 4T 1 JE A b FRATTAT LA 22 b 13 i 5 A T 7 1) B BOPR A B A 0 DR 7 () e A7 G S G o
1 :
(1) k()=b(t)y=b——H & ;
(2) k(t)y=b(t)——UtHF b(e)F71E % Fl & B 3, W T BT A
e LU LTS LU S TR
(4) k(t)=b(t)- w(t) —— MR A 5 b5 ol B R I 26 1 52 & A B8, 1 BO7E 24 B0 I B2 RV B I 1 00 R 3 e T
L A A WU HE R 1

(3) k(t)=
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(5) k(1) =b-c'(t) —— IR i 5 B A il b T SRS D7 ot A0 Wi G 00 26 A P

2% b B Xl A I P 48 3, 323 ) ST 1 4 PR WA A R I S O ) e 5 24 i A e R
A 5 R L B, R P 2 TR i Y 1 o I ) RS SR A W i R B 3B e(0)=p(0) - m(2).

(iR 1 I B A PRAT 16 0 00 B 1 00 U o (RIS O REBE s wi(o)dtiadk o 00k % 90 A v 19 0, O 00
WA RAEH: b(o)fiid T AKX FEE 1O, M E TSN BRI RE . TR S BRI =35 MASF] iy B Il 3h
SEBORBEAT 1R A 2 H P T S A R P DS A R AR MU oK 1 B

TEVR A2 R FEAT I FDR: b(), 3052 S SR U K] o), #4820 ok o g B A G ) S F 2 P2 S8R P
I, Z T AL IR T T AR I X B Y DA SRAT 0 1SR R X R AT ARG 4 77 TRk, 3 A B T ) 22 [
R OCRROATEDL . HORE L. BF AN WA R ERE . MRS TR A 5KE.

5 FDR M4REREX AT EMEREZ MO

Yo 4 gk JE P A FDR ST B T S e B T 95, 1B/ 5 FDR 3 24 SR 2007 A i
B L S OB A AT S T B A T T
5.1 Gi— MR e R

T ZE UL ) SRGM B 6 7 47 U F £ S R T A1 B2 B 220 B R ) s B 1
s o 98] ) 1 55 A H 2 A0 R 38 8 15— e i W

@gﬂ=kanan—paymoﬂ 25)

S5 EL Ay ¢ B2 0B 5 549 2 B0, 1 25 B R T - k) 32 b
KO AT T SRGM B9t o Sty R ISR (o), Eo 7 230 DUk B 0k A5 76 0 R0k 7 U, 38 0
TR AT AT SR R B MEES BB LI A R 22 025 35 AL B 5 2 0 B
8 20028 R 22 1 AR B i 69 by JE TR T 1T QAT p(o)Fm S S e ¢ 1
o b B 5 L

1E m(0)=0 F1 a(0)=a WIWIGHZ&AE T, 3R T 15 2.

,J.Dh(x).p(x)d\f J-Oz e'[° h(x)-p(x)dxa(y)b(y)dy (26)

BAR,RQ6)F b, p(O)F a()IZ T B, 0] LR B Z Rl m(e), K 1k, B4 H 12— HE4 0 30, A 5%
W

HR[17,19,27-28] 1 #E H T 5 N H F 8 FDR, LA 20(26) 9 2 Al 38 3 15 52 AN R FE 20 b(6) T LS BI7E A BL
MAAFREE TR AT SE A Y (RY RAR Rk 4 i) [ B SR AR I L T

(D # b(t) =M%,U'JJEI PSR m() T -
e

m(t)=e

b p(x) ’J‘J‘*be’,vl)(x)d
I,:_ ;+;\X & he S ebya(y) 27
m(t)=e ) — dy
AR i 5 R K RS REAT, b(t > 0) > b .
(2) %5 b(t) = b/ A+ bt) T LIRS m(e)nF
v b xp(x)
. b x (x) 7!{;7 X+ dx
my=eh e e M aln),, (28)
0 by+1

(3) & b(t) =bape ™™ JUTT KL m)InF
(e = eI g pe L )y (29)
BEEE, BEE MR B R 82047, b(t — 20) = 0.
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(4) % b(t) = bapte ™ > WET LUK m(t)ln T -

m(t)=e”

PRI B8 MR SR HEAT, b(r > 0) = 0.

(5) % b)) =

b(l+o)
+ O_efh(Ho-)t

0

m(t)=e

b
ote

- WL;Z x)dx R xei/jzi x)dx B
I g gye b T )y (30)
U IR A3 m(o i F
5[ Y(ﬂ_(l‘:)dx(aﬂ) e ote (behy”m’va(y)+bo'e"y”’”ya(y)) G1)
.[0 o+ ey dy

BEBT B 5 R ) R ST, b(t — ) = b(1+0) .
5.2 EESEIERANKYEERESE

BIRC A AE SRGMs B 02 LURHOR AN § RUBIRIETT5 3 WS Dy 7 W0 AS 5] FDR ()% 5,34 3 41
T T2 5 BB AT FE VAR R M AR SCRT AR ISR (AN 2k — Rk, 3 L et A 2R TR TR 8058 p(0)=p, a(t)=a)

J FDR.
Table 3 Reliability models and FDRs involved in comparison
#=3 ZHIWRM W EMEER K FDR
A eyt BRI A m(r) FDR 7!
M-0* %iﬁﬁ;ﬁ%ﬂ m(t)=a[1-e™ |, b(H)=b, ZiH) G-O KA o .
- B, FDR 2B A 72
AR+ _a-ae’"” _ AR KA A
M-1 AR FDR m(t) PR b(t)=b
NS 4 _abpe —abp
M-2 i&?ﬁ? m)=4=2 € bi)=bafe ™
— : I E R G A =R ]
M-314) ggﬁﬁ)} mt)=a [1 - e’b“("“‘q . b(t)=bafe™ .
A58 K HEAE+ _ i) mpi(se)
M-4 ’-‘%‘H:?Siﬂ ppr | M=~ . b= 1+;e,m :
o i) i S B, HARRE
_gl49] 56 K HEHE + _a I-e™ . _ b
Vs wi sEDR | Oy g PO
58 % e s+ gt T gabp
M-6 2 3 = o T n=4749¢ . b(1)=bafre
i T (0= bapre SR R, 5 B
o et _baf 1-e P72 N B&
— %iéﬂé;za;m mr) = a[l ot ]} , b(e) = bapie "
F 2 H: _ (In(br+1)-b1)
M-8 %3%1%}?1: m(r) = 4=9¢"  b(0)=b2/(1+b1).
- L G 9
[47] SEFRHEH+ -0 b(=bt/(1+b -
M-9 R FDR m(t) = a[1-(+b0)e™ |, bO=b"1/(1+br).
maag | e amaeMT e b0 SRTM S WEH, LER, oK
Gl s DR | 07 PO e | WAL T, A b

F3E: 7ECH M FDR £ UL b0 AT R ILAMBAETE H (R d(0)P AT FOR 1 I B 0L 3 ROE S GE— s A

TLE) b()3RE.

X 11 AR T RA2r R 6 4 T 5 HIS R AE R FDR N 5% AN [B) i B BB % P 45 2 A AR AL Tl DL T
FLE AR [E] AR % FDR 15200, ¢ 5 — AN B & B 44 il S B R $ M-10;  [FII M-1, M-2, M-4, M-8, M-10 /&%t
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—EBHELL T AN FDR AT A (B2, T BLOYLIN A 5] FDR X8 F 52
AT BAE 5 HURAE R P B BRI IE T 12 AR BER 4R DS —DS 767182480 SLAS 0883155 g gy T A
X6 SR RO 2 eh 2R BRI I TR] 7 G 2 LAJR D i) R SRR D0 £ 2k 04 B i i 1 B, He 380k B B B
FH AR SN T A TEAAT BT CERAT) 2 GEAE I R v 4 4 A S B R T A R 3 S AT
PE R SE MR BB IE I B 5 2] 1 T Z AT S RN L3R 4 B T ok BT FUSE R 5T I 12 AN R RCEUE £,
Xk A R SRR A BEAT A 4R

Table 4 Failure data set in real application scenario

R 4 FSENI7 T B KRB

LRI B IR AR GRS 2 (1 2 R B
EETES (AT BRI R FE RS | (AT BRI AER R | RS R | MRGEREE RS
H) Si/51H ) )
Ds, [ IBM: HU4 FE 57 F 31 1317,000(f% %47 %) itk 19 4 15~328
, . ek 21 J#: B RS
- RADC(® 5y fiji 2% & Ji& A0 ) ) T1 e e o 7 B
DS, e S A 21,700(1R %47 £0) %EW;E;EWA 2~136
I 28 U R TR 40,000(1%H5 4T %) BFE 21 K 2~46
DS, AT&T Bell LB % : RAE TR R ﬂ%@%nf@Uﬁ 122
4 (A
) Tandem( 3 [E R i HAHD A A . - - .
DSs ST H N itk 20 A 16~100
DS KMEITIER RS 188 A BRI 03 18 A 28~176
DS,1*! Misra &%t ANEH itk 25 /N 27~136
DSyl#! Misra 240 1.5 B AT RS 4 & it 38 A 15~231
EMB T F R RO A .
[48] A~ INT R > ~
DSy AR R 5 & 38 AN LAEAER itk 849 K 1~34
Tandem Computer (3&[E K it J. i . -
DSy SHL) A JUHE JIATARES 22 50 24 = 19 A 1~42
DS, MR TER 9564 47 C 15 5 HLH% eFE21 A 2~403
~ N 0.05~1 ChrifEfb bz f5
[83] 2 Z g N AR 5
DS)» HAE R4 A 1 A b HE AL I ] N

5.3 MEERIES AR
5.3.1 WA HERED AT
RT AR NTTIZ (S 25 L LA B I E I AT, 1K BBAE 12 AT R R IR SER 4 kAT S K
(EZSn s Rl RIERD FETHEEE 12 MUEE LIRS 8RN H TS5 s 5 J Mk
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Fig.7 Fitting curve of M-0 to M-10 on DS1~DS12
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