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2.1 Test Case Prioritization (TCP)

T AN — AMBRIERN AT (TCP) ik, il S P OFRHEIH > TT A N — A& EFIEICH O 2
5ZLTHH, TOHMIIEEEZ RVEBTHRAUT L ZLXVATLOEEMELZFIIcED 2 Z L
BmETHD 20, FHZEET A MZBWTIE, AEAPRER S NZRRTUBEOT A b2 25088
W 32570, TAN —ZADFETIEF &tk T 25 I L TAREGE2 XV RIERL, aX %
Blgd 52 A TCP O HIEE 723 [8).

TCP 75 Z &k, TAMAAL =K (FANT—ADHES) T ODAHELRETOEBRDES% PT.
HBE%E F & LT,

(VP")(P" € PT)(P" £ P') , F(P') > F(P") (2.1)

Wi T RS BER P 2RDBILTHB 21,

2.1.1 BErEHK

TCP O HMBIEE U THW SN TWAEED 1 DIT Average Percentage Faults Detected (APFD)
20] BB, TNEFAEENENEFRMICERINTWE2E2RITEETDH D,
APFD I, WA 72T AN —20 n BHECTRATESREAONF, LFA N — 20

AN 2T N
_ an_ll ]:” 1
APED = NxFy 3N
THA5N5, APFD B3R TOREGVENDT AN —ATRODPBHEILFi=Fo=...=Fn
L5 OBRKEL- L 2L D, BTOREEGPREDT A M —ATRONIHEIZF =F, =

ee = .7:N71 =0 t@éf:éb%d\ﬁﬁ ﬁ % téo

(2.2)
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2.1.2 ANLYIR—=Z2D TCP

TCP D% I NV Yy VR=ZAD TCP EIEN, AL VEHRE W CELRIEMNT T 247
5 [24] ANV VR IZ. —EOI=y MIHFSNEY —ZAT—RIZH LT, £FA M —2
METINZRFIZETNETNDPONETINENEVWIBROZ L TH S, HHRELT, 2=y b
DPEFINZDENE VD 2MEOEREHWSGE L, [MREIETFI N1 VD EEEHW5E
MhHbd, V—AI— RE2RXYBZHEDHEAE LT statement. method. class ERHWSNS, HN
Ly VIHROBIHZIE I =TI 7RAVS N, #ZI— RE2o T 58— R ALy Ve
PHiON—Ya vy OF A NEFRIZESNE I ALy VESEHWVEEIN I — KA v DI KB
xn3 (15,

2.2  BICIEARLAT (F BiRE

TCP (281 B ERNEN AT TG & 1k, ALy VR EOERE AL LT A Nr— ADEFTIEZ
HOT 288 %EET. SVWRADZE, BTARNT—ADINLy VRENS, EDTFANT—A%A]
FBHIZETT 202 PET 56 OPMEEIEAA TR TH D, IV Yy IR—Z2D TCP DOEESENEAL
fHTEEE D S5 B e b LY 2 kIS 1 Total Strategy & Additional Strategy TH D, %< ® TCP
122 DD N — 22 AN Ly YU OERE TR T 217> TWa (9],

2.2.1 Total Strategy

Total Strategy 1&. HN—=FTB521=y hDLVWT AN T —ANSJEIGERL TWEIETH S, T.
P. Cover[n,m]. Sumn]. Selected[n|. Priority[i] & TN Z

o P={uj,ug,..,uy b MEADZI=Y N u, 2ZELTBT T A
e Cover [n,m|: T AN —Z t, WA= b u, ZAN—LTWEPEERT IV v VKR

o Sum[n]:T A N — A t, (TR BEENEAAHTIZH WS HI

Selected [n]: T A N7 — A t, BERIEIRS N nE S 02 KT 7 —IVE

Priority [i]:i BHIZE DT AN r —ZADERMA T SN nE2RT

CEFERTHE, TIVTY X LIF Algorithm 2.1 2 ET 5,
-7THTHTIE, T AT —A 1, IZD2WT, 28 Selected [n] DHIEALE 7181 » T DFRFI

Sum [n] = Z Cover [n,m] (2.3)

1<m<M

DBEETF->TWS,
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Algorithm 2.1 Prioritization in the Total Strategy

Require: coverage information cover [n, m)

Ensure: proritization Priority [i]

21:

: foreachn (1<n<N)do

Selected [n] < false
Sum [n] + 0
for eachm (1<m< M) do
Sum [n] <= Sum [n] + Cover [n, m]

end for

: foreachi (1<i< N)do

n<1
while Selected [n] do
n<—n+1
end while
for eachn’ (n+1<n'<N)do
if not Selected [n'] then
if Sum [n’] > Sum [n] then
n <« n'
end if
end if
end for
Priority [i] < n
Selected [n] < true

22: end for
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821 fTHTIXT A M —2% 1 DT DEIRU., Priority [i] 1L TWL, 9-127H TE 723K
ENTVWARVWT AT —AD S5, b n VNIV ¢, ZHEL, 13-19 TH CHOERT T Wi
WT AR =AY Sumn] ZHELT, TOUWRKERD t, 2135, 2047HT Priority [i] 12 n %
ML, 21 fTH Tl t, WEBIFATH D Z L %2/RT 7 T2 Selected [n] % true IZEET 5,

Total Strategy DEEFHEFIREIX O (MN) TH 2 [20],

2.2.2 Additional Strategy

Additional Strategy X FNFEF TIE N U AZT AN T —ARANN=LT0WRWaI=y b2 L DEL
HAN=F BT AN —AZIFITERLUTOLSEEIETH D, TO TN TY XL Algorithm?2.2 £ 725,

1-317H TiZ Selected [n] %. 4-6 {TH Tl Covered [m] % false \ZHIH{L S %, Z Z T Covered [m]
. =Y b, BINETIOERINZT AN T — AL Lo THN=I NN E I 02 RT T
HOEHTH 5,

7-30 fTHTT A M —RAZNAIZER U, Priority [i] IZ/&HL TV, V—THOD 81TH TEKD
ML ATV, 9-22 fTHTIITIBIRT 2T A M — A t, 23HT 5, ZhETITERI L TR
FARNT—=Aty IZDOWT, ZTNETIZHN=INTELT, ty TEoThHNN—ENE1=y bD
PR RKEIRD T AN T —A%GET 5, 23-24 {TH T Priority [i]. Selected [n] % % 1 E N EEH
U, 2529 fTH CIEEBIRI N t, BAN—FTBZL2TDI=Y b u,, IZD2WT, Covered[m] % false
IZHHY 5,

Additional Strategy DEEHFIHAEIL O (MN?) TH 2 [20],

2.2.3 Unified Strategy

Total Strategy &1 =v h DI N—[EE % RAT 2 & S ITERIENATTATE S~ TNET
IZERU 72T A N T —Z2AD ANV VIERNZE DBROFERUTFGE LI\, IN—F D501 Ly VlF
WDDIRNT AN T —ADARTHN=ZINBEEH0 OBGELE L R8N0 H 5, Additional Strategy
FANV Y Y OMEEE AT D XS ITEBRIENAT R TES—H, —EAINN-Th/za=y b

IZOWTDHNL Y VERIZTZFORDOZBIRIEEL 2\ I#TEA#@.UH%M; Mo I
DOMEEIN AT 28BN D D, Lizh->T, 2 OO)H&B]%@ SH YL SARENIGEICE > TR
05,

Z ORI Z RS 52728, Hao & 1% Total Strategy & Additional Strategy Z#i& L7z Hilg & LT
Unified Strategy Z$2% L 7z [9].

BE

Unified Strategy DRERIE, X (0,1) TEZEINB /X7 A —X& ¢ DAEIZ & > T Total Strategy &
Additional Strategy D &5 SIZIEWEIE 2 JHHET H I LN TEL LD LB >TWVWHRTH D, T
TTNRIA=RclZ120a2=y b2FEFTULBRICARAPRIESNSHEREZEIRL, 229 b uy
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Algorithm 2.2 Prioritization in the Additional Strategy
Require: coverage information cover [n, m)

Ensure: proritization Priority [i]

1: for eachn (1<n < N)do
Selected [n] < false

: end for

: foreachn (1<n<N)do
Covered [m] « false

: for eachi (1 <i< N)do
n+<0, sum+ —1

2
3
4
5
6: end for
7
8
9 for each n’ (1<n’ < N)do

10: if not Selected [n'] then
11: 50

12: for eachm (1 <m < M) do
13: if Covered[m] = false and Cover [n/,m] then
14: s—s+1

15: end if

16: end for

17: if s > sum then

18: sum < s

19: n+n'

20: end if

21: end if

22: end for

23: Priority [i] < n

24: Selected [n] < true

25: for eachm (1<m< M) do
26: if Cover [n,m] then

27: Covered [m] + true
28: end if

29: end for

30: end for
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WARFERDABEGEEATWDMHERE R TEH Prob[m] ZEFH L., TOEADITHNZ X > THEIEIE
RLDREZETT D,

LT X L

Unified Strategy Okl % Algorithm?2.3 (2779,

1-6 {TH TIZ Prob|[m] % 112, Selected [n] % 0 IZZNENHHULL T WD, Prob[m] % 1 12
E525DiE, 7A M —2A2 RN TOWARVWREBIZEWTIRED=Y M5 b FAEGEBRTIE N
B\ TH 5,

T-26 iTHTIET AN —2% 1 D9 OERU., Priority [i] \ZH&HL TV, L—THND 8-2217H
Tk, EFEBERSINTVRVWT AN —AD S5, AN=F 5=y bPRRHEO LA ZHRTT
LMERDEFVPIRRE LD XD 0B DEERT 5,

CITTANT—At, ZEIGFUEBIZZ=Y b uy DT ICARAEZRET 2HRIZOVWTE R
5, 2=y FEEGTULBIIAREGPRE SNSRI R TORITICEWT—EH c 25720,
5=y b% g BIFEFUZBICAREMRIEI NIRRT L (1—0)" THD, LizdoT, H52
=Y b uy WRHDAEGZEALTWSHERD Prob[m| TH 5 EE, uy & Cover [n,m] FIEITL
BRI 7 IR EE DB S AR

Prob[m] x (1 (- C)Cove"[nvml) (2.4)
LB,
PAEDERD S,
M
Sum [n] = Z (Prob [m] x (1 -(1- c)cover[n’m]>) (2.5)
m=1

DEAMEE & B LSk t, ZEAE L,

23-2517THTIE. Prob DIEZHEH T 5, 2= b u,, BRREDOFREE ZEATWSHEZR Prob [m).
F AN —At, DEFAZE Y Cover [n, m] [N — XN BU R EADBIE S Nk (1 — o) Covernm]
BN EF T ES

Prob[m] < Prob[m] x (1 — ¢)cevertnml (2.6)

ks,

HHEAEEE & DREEN

cOIZR D R EWEEIZDOVWTEZ B &,

(1= c)cevermml 1 — Cover [n,m] x e~ 1 (2.7)



2.2 (RS MEALAT 1) M 95 2 5 TCP & EIMEALAT 1 B

Algorithm 2.3 Prioritization in the Unified Strategy [9]

Require: coverage information cover [n, m]

Ensure: proritization Priority [i]

1. for each m (1 <m < M) do

2 Prob[m] «+ 1

3: end for

4: for eachn (1<n<N)do

5: Selected [n] + false

6: end for

7: for each ¢ (1 <i< N) do

8 n+<0, sum+ —1

9 for each n’ (1<n’ < N)do

10: if not Selected [n'] then

11: 50

12: for eachm (1<m < M) do
13: s+ s+ Prob[m] x (1 -(1- c)cover["’m])
14: end for

15: if s > sum then

16: sum < s

17: n < n'

18: end if

19: end if

20: end for

21: Priority [i] <+ n

22: Selected [n] < true

23: for eachm (1<m< M) do

24: Prob[m] < Prob[m] x (1 — ¢)cevertrml
25: end for

26: end for

10
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X0, A (2.6) &
Prob[m] <~ Prob[m] x (1 — C)Couer[mm]
~Prob[m] (2.8)

LB, HIZ Probm]~1&7%, ULIRoT, c0DE &

1— (1= ¢)vr ™ ~Cover [n,m] x ¢ (2.9)

WD Lo, R (25) 13

Sum [n] = f: (pmb [m] x (1 (- C)cfmer[n,m]»

m=1

M
~ ¢ X Z Cover [n,m] (2.10)
m=1
LT ES, X (2.3) EDHEDNS, ZOHIEIE c — 0 D& E Total Strategy IZHR D 72 ik <,
Ty e TIZRY 2 <ENWE E,

lim (1 _ C)Cover[n,m] _ 1 (CO’U@T [n’ m] = 0) (211)
el 0 (Cover[n,m] > 0)
0, A (2:6) 1%
Prob[m] « Prob[m] x (1 — ¢)¢overtrml {Pr‘)b m] (Cover [n, m] = 0) (2.12)
0 (Cover [n,m] > 0)

L3572, BUGERU 2T AN T — A0 u,, 2 3—=LTWBEEE Prob[m] ~ 0, #3—=LT
WRWEGEE Prob[m] ~1 &72%, L7za-T, X (2.5) 1 U, = {un|Cover [n,m] >0} ZFH\\T

M
Sum [n] = Z Prob[m] x (1 —(1- C)Cover[nﬂrﬂ)

~ Z Prob|[m] (2.13)
meU,
L7257, Sum [n) FBETERLU 2T A M T — A k> ThHAN—INT, t, I NN—F 5=y}
DI IFIFE L, XD, 2O c — 1 D& & Additional Strategy 2R 0 72 {350 <,
ZLTO0 <c< 1DEEF ¢c?0IZIEWVWIFY Total Strategy 12, 1 1238V IE & Additional
Strategy (ZiE\N, ZOREEL-HEE 05, Z OO RERMG A 21X Additional Strategy
LU O(MN?) TH5,

11
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Metric % A\ 7z Unified Strategy

Hao 5 |% Unified Strategy DF&FE & LT, A8 » IS D metric IZ& > T/NT A —X p Dffi%
BHTHEIKELEL TWD, T I Tmetric LIETHT T LENSFHAINDINETHD, il L
TEI=ZY NOITRZREDVEITOND, 2=V b upy (IZXHRT 5 metric & Metric[m] & L7z & &,
2=y b uy, ZFETUZBICAEEPRIE I NS R ¢, &

Metric[m] — Metricmn

X - -
Metric,oe — Metricoin

Cm = Phigh — (phigh - plow) (214)

H LR

log,g (Metric[m] + 1) — logyo (Metricm, + 1)
log,g (Metricmas + 1) — logyg (Metricmin + 1)

Cm = Phigh — (phigh - plow) X (215)

85, 272U Phighs Plow EENEN ¢y DEBRKIE, B/MEZ RIS INT A=K T, Metricmaz-
Metricpin 1EFNTN

Metricpas = 1S1r71na§XM Metric[m] (2.16)
Metricpi, = min  Metric [m] (2.17)
1<m<M

THo,

12
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3.1 MXRZFERBRHICKL DHBRDOERK

3.1.1 HWE

Unified Strategy T, 2=v M &2 T UBICAREEPRIBINEHERZ T c TREL TV
M, EBIZIZZ OMERIZT A POFEITANCHE ST 22 LIETES, 2=y MILoTENENRLD
lp, 222 EZO6N5, p, DDFi%E f(p) LB e, TREIAESEVPRHINDHERIZONT
DHERBREBRRTH S, ZOMWRBEEBEHOTHZICAEEPRE SN HMRE2EHET 5,

3.1.2 7IIIYXA

FEGDMI S NBHER p,, DA (p) 1HED & X, upy D WA= S NFRET 1 B ER
BHEPHME I NSRRI

P@O=L;O—Wl—m5fﬁﬂ@

=1—Z;ﬂ—pff@ﬁ@ (3.1)

Eld, ULEhioT, 532 b uy I22WT, TNETITERNLU T A M — 203G EF Count [m)]
Fl, 25T A N7r—2Zt, D Cover [n,m] EIAN—=92 t, IZXo>TIEUDT u,, OFREE ML Z N
Y
P (Count [m] + Cover [n,m]) — P (Count [m]) (3.2)
LIRBT=D, t, ITE o TR O TR TN D A EBE DGO HAHE
M
Sum [n] = Z (P (Count [m] + Cover [n,m]) — P (Count [m])) (3.3)
m=1
WERAL82T AN —AZEITERT WA EZ 505,
UEzEEAT, BEFHEOT VTV X L% Algorithm 3.1 1IZRF, I OUIE D BAERMEH &1
Additional Strategy % Unified Strategy £ [F]U O (MN?) TH %,
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Algorithm 3.1 Prioritization in the proposed method

Require: coverage information cover [n, m)

Ensure: proritization Priority [i]

1: for each m (1 <m < M) do

2 Cover [m] + 0

3: end for

4: foreachn (1<n<N)do

5: Selected [n] < false

6: end for

7. for each ¢ (1 <i< N) do

8 n+0, sum<+ —1

9 for each n’ (1 <n’ < N) do

10: if not Selected [n'] then
11: 5+ 0
12: foreachm (1<m < M)do
13: if Cover [n’,m] then

14: s < s + P(Count [m] + Cover [n’,m]) — P(Count [m])
15: end if

16: end for

17: if s > sum then

18: sum <— s

19: n<«n'
20: end if
21: end if
22: end for
23: Priority [i] < n
24: Selected [n] < true
25: for eachm (1<m < M) do
26: Count [m] < Count [m] + Cover [n,m]
27: end for
28: end for
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3.1.3 Unified Strategy & DEE

Unified Strategy [9] D Prob[m|. Sum [n] I&ZNZH Count [m] & H\WT

Prob[m] = (1 — ¢)couniml (3.4)

M
Sum [n] = Z Prob[m] x (1 —(1- C)Couer[n,m])
m=1

_ <(1 N C)Count[m] . (1 _ C)Count[m]JrC'oveT[n}m]) (35)

m=

YRED, —Fi. REFEOWISIIBNT f(p)=d(p—c) £B L

=

Pxz)y=1-(1-¢)" (3.6)
X0,
M
Sum [n Z (Count [m] + Cover [n,m]) — P (Count [m]))
m=1
M
_ Z ( Count[m] (1 - C)Count[m]+00ver[n,m]) (37)

Kﬁéf’tbﬁ (3.5) & (3.7) 25, Unified Strategy IZIEEFIEICBVWTAEGDO RO SR %

CEELZBELELNE SRS, f(p)=0(p—c) DRTESNAHREEREASRETH S H
7;575‘ IDOWTRMGEES 24N H D, O L THELMERELFEZ THIS 5 Z &AM DHIY
L5,

3.2 MERBRERMOHE

LIBOFREEDESE F = {fi, for fL} DI BDOBHEEAE fIZOVWT, 2=y b uy, & 1E
N U7 BIT 2D & N B TR G AT U TR Ml poy 2 2 B 2T B, 20 poy DY
KRB (p) KEDWTERINTVB L EXS . KT f(p) 1 py ZFANT

1 M L
= 7L Z Z p pml (38)
& WD L THREBIIZEML T Z 5,

U LEDHERDP O, ppy DIEET — XLy MROHEEL, #ERAMIZE > TEMEITS Z & T
T iR BRI L 2F R D,
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3.2.1 ELHETE

R L 1. F— RO DIDD D> TNBBED ST A=K 0 H5Ho T WAWIREE B
W, BRI NEF— 2 DESNAMRIERE KE 2B L% 0 #ETFETH 5,
BHE N7 7 — X AR5 NAHERE RIS L (0) LI, ZHRBIIE AT — 2 2 T8, 0%
BRYL T BRMTH D, RIEMSEBALT 5 0 3R AR

d
20 logL(0) =0 (3.9)

DffE LTRkdohd,
TCP DF— Xty k25 ANL Y DEHR Cover [n,m] &, FiF L EBIZRES £ dpMiiEh b
E2BT AN t, DEE T, WMFond, ZNOEHWT p,, 2BRAHET S L E2EZ D,
HEREE fLIZOVWTERDE, TAM, EETUEZBIZAREAP RIS N HERIX

Poy =11~ puma) et (3.10)

m

L5, LIZDVWTORERBIE T, ITEENET AN =S ARG I N, ZnlS DT
ANT—=APSRIBEINILNHERTH L7280

II Poux J[ =P (3.11)

tn eTfl tn eTfl

t@éo f:fib\ P = (p].,l7p2,l7"'7pM,l) T%%o [Jf:ﬁi“ﬁyc\

0
Do log L (p1) . (Z log P, 1 + Z log (1 — nl)

t €sz tn ngl

472 Mmﬂ%@+§:9@ﬂgﬂ (3.12)
= P, Pm, — tn@Ty, Pm,g —
0. REHREAZ
Py —1 Cover [n, m] i Z Cover [n,m] _ 0 (3.13)

Pnl pml_1

-1
tn€Ty, ’ ’ tagly, Pl

L5,
REFRRNE M FIEO—DICRAE TEYH 5, kAR TRIAKEO—FT, HROMEED
AP SIMED U S IZMAEZ RS 27 VTV XLATH Y, EHA

W41 = W — OéVf (wt) (314)
WX TNRIA=RZEFT L, 2AFLLUTOFIEIX

1L NI A= w O wy 27 VX LITHEL, t=027 5,
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[\

ARV f (w,) 2Kk B,

w

|V F (wy)| B E R S 254, KT T,
4.t t+12 U, FHA (3.14) IXoTw; DIEEEFEH TS

5 2IZR5

L85,

o FEER LN, EHPEAPERIED I > TEZNS K LTWL 2B —RNTH 5,
I % b % & L TREMRS DA Adam [11] TH B, /87 A —XiF a = 0.001, B, = 0.9,
B2 =0.999, e =108 BRI NTED, mg=vo=0& LT, HHRX (3.14) DRD Y IZ

my =fimy_1 + (1 = 1) Vf(wi—1)

vy =001 + (1 - 52) Vf (’wtfl) oVf (wtfl)

. my
my =
1— 6"
N U
UV =
1—Bof
m
1%:wh1—a¢516 (3.15)
t

WZEoTHEHHTE, 72720, uov ET7EY—ILHETHD, RITMNVOEEZEITLDETH 5,

AMFEDRIAHEEIZ Y TIED D56, REBK L (p) 2&XLT 5720, B f(w) I2H725D
i —L(p) &% 5,

3.2.2 =451
N—RAEIZHIPA (0,1) TEHESI N, EOFEH o, fEHVTUTORNTRINS,

fp)=—F77—"7— (3.16)

772U, B(a, B) 1d~— R B

B (o) = /0 P (1= p)* L dp (3.17)
ThHh, Hr~<BEEEHNT
B (a,ﬁ) = I;((O;)i(ﬂﬁ)) (3.18)
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LRINDG, ZOWK, xBOMITT LR EABERR DD SR P (x) 13

L 1 e pa—l (1 _p)ﬂ—l
Pl == [ a-p g
__B@p+n)
B (a, B)
LB,
N— X EBOYFHE E[X] & A8 var[ X] IZZENE N
a
EX] Ta+p
var[X] = ap

(@t B (at+B+1)
EREDLDT, FIZHIHEL DEEFAVWTNATA =R o, B %

_ EX](1 - BIX])
o =BlX] ( var[X] 1)

EX0 B )

ﬁ:(l_E[X])< UG,T[X]

CHEET DI LNTED,

3.2.3 Metric IC& 2/85 X — 5 FEE

(3.19)

(3.20)

(3.21)

3228NZK D, ppy DL WD SHERBEEFEBD AT A —XDBHETE B I EVEINT,
L7275 T, metric 25, DEOME2ZHEET I ETINEFEE TSI & T, metric IZ& > TEZE

LiEREERBEZHMHI T2 Z LV ATRRIC A 5,
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B4E FEER

TOETIE, BELEZMIEOMLE % T T 3 DI T - A HEREEEBOHE. L& BEFRI
EDHBIZDOWTOERONE L TDRER, ZEREE2 T D5,

41 T—49tvhk

FERIZIE, Hao SDOAT BT — Xty MEaHWEZ, 207Xty MI4MMEO CEFHEA TV x
27 b & 28D Java &+ 7Y =2 k@ method. statement BALDEH 7L v VIEHR E L EE DIEHR
o5, CEiEA 7Y 2 M GNU Core Utilities D/N— 2 > 6.11 22 5 #IRE 4, MutGen [4]
WL O AREA%Z, KLEE [T IZ&>TT AN =22 ZNZThHBIERINT WS, Java A 7TV 22
;& Software artifact Infrastructure Repository (SIR 2) 7 5Hf3 & 41, Javalanche [22] H L < i
MuJava [16] IZ & > TAREGZHEER I NZHDTH 5,

F7z. Java £ 7Y 2 b® method #7/NL v JIZDWT I 2 IO metric BRI N TV 2,
McCabe [17] IZFEERBEHEE 2R L. MLoC £33 — N8 & EKT 5,

UEDTF =22y "2 5, 40HETOCEEDOA TV b, HEMIIE S NRD 572 jmeterl.0
ZIRNZ 2T D Java & 7Y = 7 b &R EBRIZA W=,

4.2 MHEERBEBROHETE

3.2.1, 322MiTRARAZFIRIZL D, WHERBEEEBZ VI TT 2EREIT - 72,

4.2.1 EBRETE
2 pp g VT IXK [0,1) TREEIND LW S EHIGRHD D B 728, oy 78T X=X 0, 2T

1

e (4.1)

Pm,i = 1

YU Oy BHE LT,
BRARTIEOKT R LT, AREOHNEORKEN e Z P2 Z &2 L, e DIEIZZTNETNOD
F—Rtw MZDOWTERL42DLSIZL T,

Lhttps://sites.google.com/site/unifiedtestprioritization
2http://sir.unl.edu/
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#* 4.1. Parameter of learning termination condition

€

(@ method 10~12
C statement | 107!
Java method 1079

Java statement | 10°

3% 4.2. Parameters of beta approximation

a B
C method 1.75 x 1072 1.35 x 101
C statement | 4.44 x 1073 3.84 x 1072
Java method 2.61x107% 9.59 x 1073
Java statement | 3.87 x 107° 9.37 x 10~¢

F 7z, HEE SN R R B E BB U T S E[X) & var[ X %

M L

BX) = 3 o
m=1 (=1
var(X] Z% 3OS (prns — EIX))? (4.2)
m=1 =1

DEITERL, X—2al el 7,

4.2.2 EEREFER

BRIHERE 2T VRO 7 MEREEREBMO RO M 2K 4.1 1258 d, I 2 TRMD MBS L X, HERE
JERIEL f (p) 2T

F0ﬂ=iépf@5dw (4.3)

TERIN, A0S p ETOROMEE & 2HER2 KT, RESABEEE W2 XN
BHEREERBOG S, BRE2EL ZEPERRNEZDTH S,

R ARBOBIRE D, fEEp=0,1 EZDMEIZHHPERLTND Z D515, OB
ZDOWTH 0% A EAp=0FHEIZAHLTED, VI F T2 TOREED 80%IEY —Aa— KD
20%DEBFZHAT B [29] LWVORERATE TG LR WKERBB oSN, £/, CAT VI bEk
BUT Javat 7Y =27 MO HBIAD p =112, method 7N ¥ & EEL T statement 7773
Ly VDM p=0,1 DIz EF-> T3,
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1.00
0.95
090 e =S T T T T
//” ’f—”—’——_
//(”—
085 r /!I — -C object, method coverage
Vs
// — -C object, statement coverage
0.80 {1 .
—Java object, method coverage
—Java object, statement coverage
0.75 . . :
0 0.2 0.4 0.6 0.8 1

4.1. Cumulative distribution functions calculated by maximum likelihood estimation

21



4.2 SR L A D HERE 4 ' ORER
1.00
095

0.90

0.85

0.80

0.75

maximum likelihood estimation, method coverage

—Dbeta distribution, method coverage

maximum likelihood estimation, statement coverage

—Dbeta distribution, statement coverage
1

0 0.2 0.4 0.6 0.8 1

4.2. Cumulative distribution functions of C programs for test suites
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1.00
maximum likelihood estimation, method coverage
099 —Dbeta distribution, method coverage
maximum likelihood estimation, statement coverage
0.98 —beta distribution, statement coverage
]
L
0.97 |
0.96
0.95 . . .
0 0.2 0.4 0.6 0.8 1

4.3. Cumulative distribution functions of Java programs for test suites
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SREA 7Y 7 b®D method 181w DIZDWT, BAHEEIZ & > TRO7-MERBEEEK L, Z
NEELUIER—ZNHEDOBEOAEZX 42 2 4312, NTIA—R o, BDEEE 4212577, &8
BOWARDHEL K O BT TR 72 BEBUN 7 b SR 28 [ B 2 it i R — R A T T E TV
LMD,

4.2.3 EE

TR T S NI R B EERIRCE I 72 IS Y D & 5 e o 2 BT 5.,
REAH ¢ HE O TREENBHE Q () 1« HHE T REAIREENBHE P (2) %
HAWT

Qx)=P(x)—P(x—1) (4.4)
r#¥5, & (3.6) & 0. Unified Strategy (25T Q (z) 1%
Q(z) =P (z) = P(z - 1)
=(1-¢" " =(1-0¢°
=c(1—¢)"! (4.5)

Eld, Lo T, REAPHITMHINIMHERIZ L — c 5T 2P LTV, ZOEDEIN
SWVIEEHERE LR IEL7DICHN—FT HEBAEEIZRD, REWFEINETITAN-L
EED DN EDEEII D,

—F. WERFELREEf (p) BR—ZXPMEITHS £ &, P(z) 13X (3.18) . (3.19) &b

B(a,f+x)
B (a, B)
P(@T(3+2)  T(a+p)
Pla+B8+z) Tl (B)

- D(a+p) y I'(B+x)
I'(a+B+) r(B)

P(z)=1-

. B+
=1 ££a+ﬂ+z (4.6)
kb, 272U,
F(z+1)=2al(x) (4.7
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BV, LEd->TQ(x) ik

Q(z)=P(z) - P(x—-1)

B+ B+
_Ha+5+z Ha+5+z

B+i—1
a—|—ﬂHa+ﬁ+z (4.8)
X0,
Btz —1
Q@+D—;;ﬁ3Q@ (4.9)
B, LiiioT, FEADRILINAMERIE S oMb LTn<,
ZIZT, SEOFERTHW EZRN—XS0MIFER 42 KD, 0,81 THE720,
B+x—1 0 z=1
e~ a 4.10
a+pfB+z {1 z>92 ( )
£,
RQIL>QR2)~QB)~--- (4.11)

L, FEEPREINIMERIZ L EIE?S 2BEEIZN T TRELFEA L. ZRLARIXREADT 2
HEPNT LB,

BRMIZOWT, Q (x) DHEBEZK 4.4 1R, #ithiz Q (x). Mz 2 & U, 44068, T
ZETOEMPELNZ ED53H 5

U ED &S Mg D56 if_ﬁ/\—-éﬂfh\&b‘l-— v NEET 2 EEE TN EAIN—T BT
ARNT—ZADBEADFHKRKEL D, Additional Strategy (L WG E 5, —H, £ TDI=v
RS LB EA N — S NEBAIDOWTERD L, 2> 2 1E2WT Q (¢) HIEESLWMEZIS 72
&, Total Strategy IZiEWHEERE & 72 5,

4.3 BSEIRAGLA 7 Hibg DL

3.1 HiTHRE U /ZMIKIZ DOWT, BRI & DPERE D HEHil 2 17 > 7,

4.3.1 EBRRETE

e Total Strategy
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i

K

1.E+00

1.E-01

1.E-02

1.E-03

1.E-04 -

1.E-05

1.E-06

1.E-07

—C object, method coverage
—C object, statement coverage
— -Java object, method coverage

— -Java object, statement coverage

—_——
—_———

4.4. Q (x) of each probability density function
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e Additional Strategy
e Unified Strategy @ ¢ = 0.05 75 0.95 £ T, 0.05 X AT 19D
o IREFIRIT & HHEIK

EWSEBOEIZIZOWT, T—&ZE Y hOKT A MAA — MW U TESELIEM AT 24T\, APFD
EHE LU, REFIEOMREERLICIE, ER 42 THONZEDE AW, REFIELBGETF
HEOZNFNIZDOWT APFD 2358 U, IRETFEEBFTIED APFD O£ %2 T2 T ME TH
AEU7z, APFD 2383 25H, TAN T —A%20@0I2T7 Y X LU OEZ, £ TOIKIZOWT
APFD [ UM & 725 725 D 2 R\ 26 D Z 3 W7z,

4.3.2 EERER

FEFERZ ZTNTNR 4.5~48 1R T, K458M4.6 X CEHEATV oI b, K47 LM 481
Java A 7Y 7 MZK LT, method 7731y P& statement 7773y Y% T APFD %3 % L
AR TH B, HHHIEIEOMEEZRL TH Y. Beta IZIEEFIE, Tot IE Total Strategy, Add 1
Addirional Strategy, Uzx I& Unified Strategy @ ¢ = & DIHE2 &KL TW5, #ithlid’ APFD OfH
2RU, HOLTRZENTNE 3NUSN AL HE 1 UMM, FROBITHRE, ETFToOFikzh
N5 N—R U RANE 5ER—R XA, HENZFEEME, L NOxHIXZNTNEKME L H/ME
ZEKRT 5,

X 4.5 2[X 4.6 2T H L, CEFEA TV 7 M TOFEEBRTIE method H/NLw V& HERL T
statement Ny VEHWZ AN LD APFD OEREL B> TWB I e23nhr5, —H, 4Tk
4.8 %[5 L JavaA TV 7 NTREAINL Y VDK EIZHK ST APFD OfEilk Total Strategy %
BRNT 09388 <AL TWS, WTNDEMTH Unified Strategy 1 Total Strategy % k[A]
D, Additional Strategy & K THEH AT 2 &\ D AT [9) Dz LT 2ERAH ST,

REMIED APFD 1E 4.5 OFEHR CIE i, FH4EH I Additional Strategy ¥ ¢ DK E W
Unified Strategy 125> TW5 Z &N 0 50, MOFMERTIEN 4.6~ 4.8 Rl TIIde &
HHOTVD EIFVAR,

FREEHNG & BEFHIN D APFD QDDA ZTNENK 4.9~4.12D K 5127 o72, K 4.9 £[X4.10
FCEHEATYz b, M4l &K 412 Java A 7V 27 MU TORETH 5, HMlilidzh
ZNDO T T T LT S ERREWIKD APFD 5 & S EAFHEIE D APFD %51\ /27 % HIkT 5,

WIENDEMTH Total Strategy & Additional Strategy & 0773 Unified Strategy & D7 & 0 i
WAOTEZ L o TWB I D Dh D, £/, H4.9,410 & 4.11,4.12 252, CEELD Java
ATV MO/ APFD DN LTS, HEIZK 4.9, 4.11 £ [X 4.10, 4.12 2 KT 5 &,
method #7851 VD S8 statement 73w & D APFD DZEDISE LTV 3,

THEDFERER 4.31TRT, ATV b 2=y MIOWT, BMEFEOZNEN LD APFD
EOXERESGL L, BETFEOAVERIZRENI L2 47, FRIZNIWZ R <7 TKRT, A
BN DB L HWrd 2 HHEIX, pEA0.05 Z FHSZ & & U7z,
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4.5. Results of C programs for test suites with dynamic method coverage
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4.6. Results of C programs for test suites with dynamic statement coverage
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4.7. Results of Java programs for test suites with dynamic method coverage
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4.8. Results of Java programs for test suites with dynamic statement coverage
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4.9. Differences of APFD of C programs for test suites with dynamic method coverage
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4.10. Differences of APFD of C programs for test suites with dynamic statement coverage
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4.11. Differences of APFD of Java programs for test suites with dynamic method coverage
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#* 4.3. Results of Student’s t-test of proposed strategy and existing strategy
Tot U05 U10 U15 U20 U25 U30 U35 U40 U45 U50 US55 UG0 UG5 U70 U75 USO U85 U90 U95 Add
C  method +  +

+ O+ + o+ + + o+ o+ o+ o+ o+ o+

C statement| + + + + + + + +
Java method + + + + + + + + +
Java statement| + + + + + + + + + + + 4+ + + + + + + + + +

#F A3 MRT X DT, statement I NNV Yy VEHWEERTIE, C 2L JavaDilj DA 7V
7 MZOWT, IREFIEFNETCOMGFEFEZARIC A7, ZOIZ 205, statement HNLw Y
ZHWSGE, REFIRIMGEFELURUTCEHTHSE L E5X 5, —H T, method ALy |

EEATVL I MZEBERTIE ¢ > 0.10 DEHE IOV TEAZOMS 2 A2 TE - 72,

4.3.3 ER

WINDEMEIZBEWTHIRE L 72HIE & Total Strategy % Additional Strategy & Mz%(d Unified
Strategy & H# U THMEDDEL TW5, Z ik Total Strategy ¥ Additional Strategy TIIEJGIE
PAFIFIZH WA FIOEIARBEHRTH 5 72DL DT AN —ATHRUEZEY ., ZDOHMIER I
Lo THERPREL B REZDIEEEZ LGNS,

SREA TV 7 b, method 8Ly VDRMIZE W TIRE U 72 I A EAZ I & Bk U TR
FERPE S NP o FERIZOWTHER S, £9, M 4.9 & 410~ 412 2K 5 &, RELL
W% & Additional Strategy @ APFD DM C S53E4 7Y =2 b, method 73 w JIZHEWTD
AIEHIZREVNDHE L > TWBI RN E, ZOZehs, CEEAT Y2 b, method 7N
Ly VDRMETRETDI=y b &A= LU THFEED 100%I1272 2 72REBIZEWTH % < DRI
DABEDEZ > TWE LHHTE S, 423 HITHERELZED, RELLZBKETEI2TOI=Y M %
H18N—9 % F TlX Additional Strategy 2. /35— U 724&1% Total Strategy IZE WK & 705, L7z
Mo T, MEERD 100%127% > TLAFE, % < D AREAE % Total Strategy (238 \WERIE THESGIEAM ST L
7-AEH, Unified Strategy @ ¢ ~ 0 (23T WERIGIGEWEBFERAF O N LB Z 6D, EERIZK 4.9
£ 0. U05. U0 OFERDVEIL EAFRE L 72K D APFD L IZIFHFEL S RoTWBH I EM, 20D
K% ZFEd 2,

72, BEAFHRIE & ik U T K& < APFD DS 545 & w572 71 275 1T 5 readlink, groups,
pathchk, touch @5 %, pathchk ZFR< 3 DTIEERAHEEDRER ppy = 1 2705 m, L IFFHEET,
pathchk IZBWTH p, < 0.5 27T HDNp,; > 0825500 9&H % D7z, Lid->TZ
NoSDTHT T ATREFIED APFD DMK 72 o 728X, MR 100%12 8> TH M I T
WHEWARBENRL S Ho/zl e7ZeEZI LN,

UEzRBEEZDE, T2V A ZXDRNIWC FFEA TV 7 b, BEDOMH W method 7781
VOFERTIE, 2=y bR AN-UEBICARGPRIE S N2 MREEEEORAERTDO IO S
TLT—HTELNELZDIZRWVERPZBONLEDR 72 VWA D,
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4.4Metric % FH\N 7= BRI O Hii 4 3 ERR

4.4 Metric & W /=BBE DL

323 HiTHH L& 512, metric POER—=XDHDINT A =R EHET S Z & T metric 1ZIH U
THEREEEBEZBIEEZ kS, 2D metric ZFH U 7Z8IEZ, [@U & 512 metric % F)
FA U T Unified Strategy /3T A — X % 24L& 208 & Lhiw U, F1ifi 5 5,

4.4.1 EERFRE
e metric IZJH U T/NT A — R Z2Z{L X % Unified Strategy
o NTA—REZMLI R VIREF LD
e metric 15 /3T A — X EHEFE T D EREFIEDOHIE

EWVBEBOEIIZDONWT, T—X Yy bDOET A NAAL — M U TEBEIEM AT 217\, APFD
ZEHE L. REFELEBMGFFIED APFD 0% 202 T MUE THEEL 72,

Unified Strategy (&2 (2.14) (Linear) . (2.15) (Log) {2 &> T/NTI A =X 2T 5, metric &
LT McCabe & MLoC D55 —F%2HW\W570H, Git 480 OEIED D 5, ¢ DHEIFHZ KT prow.
Phigh EZNTN 05, 1 & U7,

RETFIETIE, 2 DD metric 75V & 3 FIEEIRS 2 Z & T metric 22537 A — X &2 #fE5E
5, 2=V by, (2VWT, TNEEFTUEZBIZENTNOREEDBIE S N HEF p,,, DT
LW ERD, Metric[m] L D#ZEH > T e Uiz,

metric 2* O HEE U 72 B & ariid = nEn

E[X] = —3.16 x 107* x Metricyrecape + 2.76 x 107 x Metricyrroc + 0.24926 x 102
var[X] = — 2.89 x 107 x Metricprecape + 1.81 x 1074 x Metricprroc + 0.24328 x 1072 (4.12)

Lo,

4.4.2 EREREER

FEAERZ X 4.13 187, B OMEZ R L TE D, LA EZDENE, G0 Beta 135
Bk 4.3 DIRZEEIE, Beta Metric WAEROIBERIKZ XKL T3, 4.13 75, metric Z W7z
PRI D D APFD OEAVNIWZ LA 5, £72, THEDFEE, metric & AW 7-H2EH
B3 2 TOMETIEZEGRIZ LR - 7223, metric 2 AW WIRERIE 2 IR L THEAIZR S i
Mo Tz, FREHNE EMOMIED APFD 0D BHIEENZNX 4.14 D K 5127572, metric %
WRWIREFIEE OEE, BARIEE O£ L THERBNI W 23905,

metric ZIHEALUTHARENE LU R >R KFE U T, metric DFEEDRNE Do/ EBREXDS
N5, metric DFEFECHEZEH L, BffiT — X 20T 2 & THEEN A LT 2 EeMEdH 5,
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4.13. Results for strategy used metrics
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4.4Metric % FH\N 7= BRI O Hii

difference of APFD
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4.14. Differences of APFD for strategy used metrics
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BOE FEEMR

HNL Y IR=ZADT A Nr— ZERERMAHFIZE U TR 2 2SR’ RS TEh, Tho %
HTFaY =iz H b,

51 ANLYIR—ZDTCP
5.1.1 BEARAERE

Rothermell 51&7 A b7 — ZERNER AT 1T D¥flE & U T Total Strategy & Additional Strategy %
E# U7z [20], Total Strategy (&, #/N—F252=v FDLWVWT A M —ANSHITERL TW LB
W& Td D, Additional Strategy IdZ N F TIZEIRLAZT A M T — A NN—LTWVWRVWI=Y b %
FOZLAN—FTBTAMNTT —AZIEIGERL TOSEIRT, WINHEREDE VT A M —2
MO BEMITERLUTOWLHEIETH B,

ANV Y T R—ZDERILHEIE D L 1E

1. ANV IRZEFNDNDERIZEDONTENEFND T A Mr— ADBEEL2BUELL,. T
BV H DD S EIZER L T < I

2. ANV VHUANDIEHRD S 2=y MEIZEADIF 217V, Total Strategy £ U < 1% Additional
Strategy 7% i Fi 3 2 Hk#E

DVFNHCHFETE S, HHOWMEIZENE TIERLAZT AR —ADAAL Y Y ERLT
W E WD BT Total Strategy DIGHZEEZ 6ND720, ELLHIZHHINIEIKEZ D 2D
DIEE R—Z L LTWVWBEF XD,

ALYy PP ZNUADBRICEIDVTENFNROTRAN I —RDEBEEEZHELL. Zhdrtigun
HEOHSIEICER LT < Eilg

Zhang 5l&, IN—FBELEI NI O, BHI N/ 2 RT 5 EED L WIEHIZ#ER S
5 BEIEALAT T RIS 2 3R E U 72 [31], Yadav 5%, #NLw Vg ED metric Z A& LT, P
D fuzzy BIED I EED W TESRNERLAT I %217 5 72 [26], Noor & id, FEMMMEIZEED < metric 72 &
EHW, OV AT 4y ZEFET IV ZH- T$E’*ﬁ%ﬁﬂjé7}’béﬁﬁ$% IR LUZZ (18], ALy U%
BHIDN = 2 Y CARRGZRI U, 72 S OY A XDz, BioN—Y 3 Y TRES %
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51 H1Lw I R—2D TCP 5 5 = BT

U727 A b & DBLIED metric 2 FHVT WS, FEIEIXA Y v FIFOH U OABER. MR,
VTR VT WA, metric RSB VAT 4y ZEFET ML > THEAI N REAAEDORKRE X
NDHERDPE VI ERIEA AN 2175, Alazzam 51, EEORED AL v VHEROHNZ K -
THESEIERLAS T 24T > 72 [2],

ANL Y PUADBERISOI=Y NEICEA DT %17V, Total Strategy L < I& Additional
Strategy % #E A d % Eilg

Aggrawal &, I— FOZLEEI N7, HIERS W7o OFHREFIHAL TANL y OB i T A
Fr—ZALERIZERT DT AN —ZA%HIRL, ZBHEI NSO AZ LT Additional Strategy
ZITOMIEZIRE LT (1), Agawa Hi%. Additional Strategy THERDBG G, #@EDT X MERN S
SR I NS IREE KL E OV 2 IR IR 2 1R L 72 [25], Wang 51, #H I — NIz L -
TAREAPME I NAMEN G VIS ZHEL, BEADTE2ITo72 [24], NX—vhoa—FT 4 V7
ITT—%MINT BHNNT T 7 A X — E BT X B RIGFHIE TV & o TERN 2 — Nigkr
2P0, AEAEDD B TR NIZEH DEA DS %2 L T Total Strategy, Additional Strategy
DEHTERIERMN T 2T o T WD, Azirl 51d, VIAY FYATAIZL > TREDAERADHHR
DO AREEPRH S NIHERBE NI 2 HE L. EA DT %21T-72 [5].

Z NS D ¥

Li 513 kDT A b — 202 BMUTER L TO HEIEZ M U, k=2 OEEITOWTER%E
fToTW5 [13], ZDHEIED k = 1 DA D Total Strategy X Additional Strategy (2 &7z % D T,
ZOWIKIEI I NS DHRERTHD WA D, 72, Jiang 51k, Adaptive Random Testing (ART) %
T AN — ZBRIEN A TG U7z [10), 7Y XL ULZT A N r—A0hmhs, T ETIC
BIRUAT AT — 2L ANy YRRLHNTVWEEDEIFIZMA TN LW HIETH S, 2D
DANV Y VOFMZERTIEEL U T, 2 DOREOHBEEFZBOEEGIT L > TEHE I NS Jaccard
HHEEE VT W5,

5.1.2 E&RTAUVERS

BRTHRVWEETIE, 2 0EEL 0 RIICANL Yy VOMBREED 5 & 5 BB ARZE X 1
TW5, ANV VDMFERIZDOWTOHKEED— DI Average Percentage Statement Coverage
(APSC) 2% b,

S Sm 1
=]1-&m=1"7, 1
APSC U < N + oN (5 )

CEFEIND [13], 72720, NIET AN —ADMRE. M X statement DFREL, S, & statement
Sm ZIADTHAN—FT BT AN T —APAEHTH S0P TH 5, APSC DI KALIE NP HEETH D,
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5.2 7N w YV DER 5 5 = BT

BB 2B S EALAT 1 1% Additional Strategy Tldke 5 Z & Bk W72, AR % KD 2 5%
DRINTWD, Li 5IZILED L [13]. Konsaard (F#EEK 7L T X4 [12]. Lu 5 (& ant colony
system [14] 12 & o TESEIEM N 1 217 S Mg 2 TN ZNREL T 5,

o, BT AN —AOFEFRHPHETE D L VWHFIET. Kbz OFREEMEERZRX
LT 25EITEVWTEH, BEMTHRVEEAHVWSNE, ZE—ERMANOREGHIEE L R
T HEENENATT Ay Ty JRMEIZH-D, NP R THB7-HTH5H, Walcott & IFEIRHT
VT X4 [23]. Alspaugh 51&Fy 7y 7 V)N (3], Zhang & IXEIRIFHEE [30] % FH W 72 85
JEAT A ) Mk 2 2 422 L7223, Yoo 5 IE Total Strategy ¥ Additional Strategy & @ FL#ZFEER
DGR, RHEOEZREIT TCP IZHE W THEZERTIZ AWV LS ITTW5S 28],

5.2 AL v IDER

V—=2a—=RFDOANLyViFa=y b Ok (method. statement 7% &) X% DHUF L (B,
R E) IZE > THREDZ D, TA N —ABRIEMMN BT ED ANV Yy IR TH
BMEVIIEDED 5N T WD, Elbaum & IFEHOMIE, RV THBRERZITV, AN
Ly Y OREZMA< 5 LT TCP OWERRIZMEN A ET 528, INED I A P AN WK
DHNLYIIZEAY Y bW DL U7z [8], £72. Zhou S IXEBDFERN S, A NNL v I H
(AN Ly UL U T RWHERERER S T B R 1 72 [32),
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6.1 FBWXDFEH

VI zTIZHUTTAMEFETL, TOENEEHLEZE N 2RO LAEDES I L THRES
DRWPERGET DI %2V T NI TTAT A VTR, BT ANMIV I NI T T AT 4V
TUIZHEIN, VIMNIV T HEEINIEIZTANE2ETL, MALEENBRGFEOHREICYESL
HZTWRWHhEBRGET2FIETH D, BHEICELDZY 7 NI TOEEDEIZT AN %I 728,
FiET A PDOIZXMIFRTHD, TOHEIFRETH S, TCP X7 A b — ADFELTNE % Wi O
BZ225ZTEODBRVWTANTAREGER2RIBTEIHREFGOIFETHS, PRV TAMTA
BAEZMRIETEZETHEITTHTAIDOREBERS §IENTE 570, HIRT A D3R bHlE
IZERITH 5,

TCP OHTIEAINL Yy VEHAWEZEDOREICHWSNTE D, SR AERNEN 1) I & LT
Total Strategy & Additional Strategy 23% %, TS DFE L LU T4 RHIEDRE I N TV B D,
2 DI IZENZTNEF EEABH D, £ o DMEAEMTHENIELAICL > THRLRS LWV
SHENDH B, 2 DDOMIEZEE T 2K & U T Unified Strategy DRI N2 H, T A—KIZ
Lo T2DODHIRDED SITIEVWRZIHEET DL WS HE B Z OREZRARRICHERL 722135
AT,

UbzfE 2, RaXTEAINLV Yy VHEROAZFAHL 72 TCP O#ligE LT, Unified Strategy
IZROBH LV ZIRE L7, Zhida=y M EFETUAZBICARGPRE S N DR % fERE
EEBTETI LT, BFEOWMIEZIEEL 25 DIl >TW5, REL KT, MREEEN%
AWTEHEINS, H-itREEIN 5 REEDOMMAHENRKRE DT A N — 2% HIZERL TV
<, Unified Strategy TlZ/8T A — X 2T 5 FIEIZDOVTERINTWARD - 72h, AWFETIX
MREBEERREZ T — X2y " OHET 2 FIELRZRE L, ZEANL Yy VR E LEE D
EFRHWTERAHE U2, £21=y b 2ETFULZBICREE R S N B HERD 040 % R B EREK
ETHLVWSIEDTH D, #HE L BB R EREBUZ, X— & 04 % W Gl i 7 B &
LTEBTESZ %2R U, CEEE JavaD 71075 LI U THRET I & BFE T IE ORI % #
FHUSEBRZ 1T o 72455, statement 7NV w V& HWEZGEIZDOWT, REFEVLBRGFFEZ AR
BRRCIR-RANESY =T VAL XCF g
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SHOFEL LT, E0 DT =Ry M SHMRBEBEBOMT 21T\, HROSFEPHN
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