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Beijing 100876, China ;2. College of Information Engineering , Ningxia University ,Yinchuan , Ningxia 750021 , China)

Abstract: Since pirated Android applications ( APPs for short) usually maintain a similar user experience to original
APPs,a fast APP similarity detection approach based on resource signature has been proposed. In order to determine the sim-
ilarity of a pair of APP,the approach calculates the Jaccard coefficient of resource signature sets of them because a set of re-
source signatures can be treated as a set of strings. With the help of the MinHash and LSH ( Locality Sensitive Hashing) al-
gorithm, it can avoid the traversal of all APP pairs by selecting candidate pairs from the APP set and verifying them at last.
Because the procedure of selecting candidate pairs excludes a large number of APP pairs with lower similarity , this approach
can significantly improve the detection speed of APP similarity. The experimental results show that the detection speed of
this approach is about 30 times higher than the existing approach FSquaDRA while the detection result is almost identical.
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APP JEAT JNTE" Z 81, L a] RS 32245 APP T (4551
S =TI ) #EAT WAL A AR APP 928 P

Wk H 19 :2018-05-28 5 f& 11 H 1 :2018-08-04 ; T 4T 4 i - Mg i ikt
FEWH : HEK A RBLAFE AW BT H (No. U1536121,No. 61370195)

G E(E S, St A BRI B APP 117 37 w1 i RO A
EUR o] AEHE R M T H BT A APP RARRLE, LR A0
HIAER AR 1) APP Fp g & BUAHBL I APP, #82 H iy ik
TR TR IR (T HERR APP O TR S Z R R 8
R A 5 IR R APP AR, AR 5 (BRI ook and
feel” , UNAHALLAR) J Th0 A1 Jm L JRTAR A 5 55 ), PR SORe
APP BERA 44 4R G 1 Jaccard REUAE N HI W APP AL



1914 H, *

2 4R 2019 4

BRI , 3t — b bR s g APP A AR 1R AG I 7 3%, 1T AR
FRSA (a Fast and Resource-based detection approach of
Similar Android application ). % J5 1 e H APP T A
GEIRSCAFI 26 4415 B, SR 5 SR A 44 1 R i 2
AT APP A5 AR AR S , 4K 1T A ] MinHash
FU R LSH B i BB, LA — R HOE A APP 42
kL A Jaccard R BUK T8 A BUE A9 APP X (B
APP fiRIEXT ) , fie o Xt APP fii 16 X o A7 K 56, 31 55 0
Jaccard ZRE, T K] Wy APP 22 [0] B AR UV i Tk 1k
APP i e %J 19 528 i T AR BR 0K i A 0L M BRI APP
XF, B FRSA AT LB S b 52 i APP AR L 8 A U
B

2 MHXIIE

HHTXT APP SEFT AR LR A 9 7 vk 2 A AT
[ < R SR IO K BN Horp R 3R G AR D 20K
BNV 3R ATE APP Hh S S N4 Ar] K BT, 177 2 Ji ot
M\ APP 1 2 Fif J 1 v B2 BCR AR R, 2H 800 T APP Y
RHAE T 5, 9K 05 I S A 1] 5 AH LR 5 115 APP 2
(] R AR , 9] 4 DA Dalvik 5= 3585 P ST 2 K SC
1 APP 2 B & A %64 APP J& 1 v AT R AE SR B,
SRIGFI A EIE B Jaccard Z %% MR ECHE B 45 HE 1 T AH AL
PEVFEL. FRAESR UL L U2 X APP PERE B2 I AR /N,
JEL It i G 000 25 2R 56 4 IR T X APP g 7 1Y P ALE £
B, R 35 6r APP @t E AT 18 e Can A AL
IRWE LR B R Dalvik S50 ) | K 0 R fE 32 B2 14 1 4
PR — 2 B 52,

K EMVESR A 2R 5 72 19 &50ds CBIKER, Ik 57
FFHREEEH A ) U3 APP rp i 4R R 07 B (I AR AR
e U FHIET A5 ), e AG I i ) FEAH I 5332 A APP rR I
TRER, SRS AR BRI 45 R % APP (AR fRL 1k 47 ]
TKEN Y AR FK NS 22 Fh 22K, (5] 4 H: Dalvik 7155
ST APP 1 P AR A S 7K EDARAK 5 o -4
FERYIE 1 XML F DEX SCH: rp ) S 45 A2 4 AR by 7K ED
BORAE K ED i A O R S A 0 5 SR AR X B, AN
by 3% BN HE FAE SR S (HLBR SR APP R RE S A
T T K

ARSCER B BEPR T 4R 1L APP AL E Y 42 ER S
8, QAR A Jm E L SRS T BT A W R
APP TR HA 5 IE ML APP AR T AR5, IR O 5
Jit APP b SX A7 75 5 1E i APP A 6] (1% 5% J. Zhau-
niarovich' " 25 $ H — Fh 3L T % P 9 Android #7100 % FH
K 7 12: FSquaDRA K¢ APP v 5 J5 SC R i) SHATL 2%
PG BAE N RAE i o5 APP B 25 B A Z
i Jaccard REAS H APP Z B AR L. B FE & F
RO ERIFAE APP [ 223 4 ), PRt 3 0y v ] DA

T8 B A g 0 A 00 3 R LB A G I R 5
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L. FRSA FE 210 4 =B Bt : APP R¢AF 4 B 2E B By
B APP i Xif 5 A A2 BB BEA APP i 26 X 45 A K6 56
BB, AR 1 .
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B A3 2, A2 RS % o F APP 2545 P RRIE L RE A,
FLA, (A BN AS S N AN REAE AR 5 19 5 D5 7 5 4
SRR ER A AT MR ) . 7RSS B Br, FSRA Fi| ] APP fi%
XS B A A, AR R A S R AE 4 A B APP
XA, SR T AN S 5 1 58 46 01 AR R &1
APP Xt 4 . #E fcJg — W BL, FRSA X} APP fi i%
XA TATRLSG , B2 U B — X APP [ i ¢ R
BE BRI TF R PIAS APP IR 4 2 5 1Y Jaccard
A R K46 B, WK% APP XA
Fe R RGN 45 SR A G, 75 0 4k S T Bk 1k xR A
H ) APP X 4 b B 5 b
3.1 APP4SESEREERME

FRSA 7E IR B (94T 55 & AN APP (1) B8 5 25 44 15 5,
SRR ICRAAE £ B, A2 UK T APP 4 4 (R 1 S 4. 1
T APP YEFT 12 1 75 B X6 BT A 109 9% U5 SC/F 2R 17 SHAL
B NG IX e 55 4 (5 B L BASE64 4 1 4% 3 AE 1
APP 2355 47 [t “ META-INF/MANIFEST. MF” 3¢ {4, 40 &l
2 {7, PR AT DA 3 132 B MANIFEST. MF 345 2 B
APP [ IR 2 4415 B

i A4 APP BLAT 1 B2 IR A BOR ], G APP 4
AERE MR A 5 (B3R 1) R T — RN £ 15 8 p i
BG4 B 41RO B T APP 8545 FRAE R B 1 5 ik, £
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Name: assets/drawable - hdpi.zip
SHAI-Digest: F678 / SUFM PnEXFCFw DmZIcURM tI=

Name: assets/bin/Data/sharedassets4.assets.split5
SHAI-Digest: ce9cianiGbf XFMMhAwWNdKIfM Iwg=

Name: assets/ bin/Data/Managed/Assembly-Csharp.d11
SHAI-Digest: Z/Ts8XHkGJjaVFbif/dZkbJ6sMc=

K2 APPE4EE

Eix1 EE1 genFeatureMatrix( F,t)

// Generatea feature matrix from part of digest information
//Input;a collection of “MENIFEST. MF” files F,an integer number ¢
//Output ; a feature matrix A with 64" rows and g columns
//combTable(64") «— combination list for n chars from 0 ~9 A ~Z a~
z,/ and +
g « F. count()
initialize A (64" ,g) with all zero
for each file j in F do
for each digest d in j do
extracts a substring e from d that begins at ¢ and ends at ¢t +n — 1
v «— gets index position of e based on combTable(64")

A(v,j) <1

Bk 1 Y F R —A“MENIFEST. MF” 3¢ {F 4
B g TR AN B I 1 S F count () JriA 3k
HUE A H U A B g SR )5 Tkl — S K/ 64"
x g IFFIERLRE A, 306 Hopr i fb o &% X+ F At
R AR, B NZ S B S A (5 S d PRI
n AT R e JRIMAINLEM ¢ FFIE,0<t+n-1<27.
TR AT R, 25 4 5% B d L BASE64 % i {4 77, n
BASE64 Zifith#4 BE 0" 2 “ \” [ ¥k 7 1l DAL I 64"/~
FFERAL A, iC o combTable (64" ). AR 4 42 B2 (1) 7 75 £
e, I LA E R PR LIS e 7E combTable (64")
FIALE v, 308 A(v,)) B 1 f)a, Bk EE R i
HEF A SCR b B SE S, Jm At APP RRAE AR [ AR
B, AT LG RO S5 1 APP 25 44 (5 8.5 — 31 [ 2
KANHREAE A B , 8 T J5 224 ] MinHash I LSH 8. 3%
JIEAPP ekt WZ LA h A XER B n 1)
HK, APP R AE S 4 1) K/ INVKE 25 AR B in. 2 1 )
Je SR TSR RN RER 43 APP R 5 S 1) 52 B4~ 8k, FR-
SA BEFE n =2, RIAE SRR FE K /N A 4096 x g A T
BE G A TR YRR AE R, FRSA 7 I iy B3 3 i A%
B (B e =0 Fl e =12) 2R PN AERE G A, Fl A,.
3.2 APP RiEMESEMME

FRSA 7 LB Bt 94T 55 2 F FH MinHash 5535 f11 LSH
B g AR B APP RN 4G B, FRSA SR A
MinHash 5532045 A APP R iE A [ 5% 16 R W 1~ APP 2%
2. ARl MinHash B3k | 7= A 25 44 4 B T BN 4R AE
FEFEI AT A7 2047 3550 8 L. (P40 S5 SR BB A1 32 8 11

J5 AT E AL, T B K A BRI 8Y , Bk FRSA £ it
B BCR A Jure™ SE4R 1 73, 724 1 x b 4> Hash B %K
(r Ao AL B IEBE RO , AR5 FIHTIX 28 Hash & 500)
PHANRRE S B 1 i A 47 R AT B L. AR B AL e, 1% 1R
MinHash 593 36 £ 7 00 30 [ 551 B A 0 Bdl 19
115, 23 B AR A KRN (rx b)) x g (2 HE % Q,
1 Q,. )i ,FRSA 735 ] @, 1 Q, ki Hhi AR 5
(1) APP XJ, A2 P> APP 56 28 0 4 45 31 5P 1 58
5. APP MRS 5 43 AR A B DO AR U3k 2 B,

Ei%2 HE#E2 calculateCandidates (Q[0..rxb-1,0..g-1])

//Generate candidate pairs of similar apps
//Input;a signature matrix Q with r x b rows and g columns
//Output: a set of candidate pairs H
H«— &
for each band ¢ in b bands do
for each column ¢ in g do
m<«—0
¢;«— read r rows in i of ¢ from Q
hash(¢;) « hashFun(c;)
if hash(¢;) e K,,
add ¢ into a candidate column set L,
else
create a new hash bucket K,, and add hash(c;) into it
create a new candidate column set L,, and add ¢ into it
m<«—m+1
for k «— 0 tom -1 do
for each pairwise column (¢, ,c,) in L, do

H—HU {c,,c,)

INEE: 2 WAl LU AR A A A S PR
LSH S i —Fh 523, Q #on APP 24401, r x b 17
il g R R FHorr, b FRoR LSH 3kt 47 2% (band) H A4~
B, r FOREAAT RS AT H AR APP ik X
A Xt A A U R e W BRI T A B
GVEHEHEAT Hash THEEL, T I T 72— N7 2% B E
g e Fl ¢ s 75 RE LS B [6]— 05 #iy & (Hash bucket) .
MG LSH 53k AR B WS ¢ M e fER=D—F7 46 LBk
SB[ —AP5 A S A RER =X (1) PR

P(LSH(c,) =LSH(¢,)) =1 - (1 -5")" (1)
Hrpr,s Fom L P APP B AHRLEE, B s = sim (app, ,
app, ) ,s e [0,1]. (D) AMER il B E AR s
A1 b, AT LOS SR A ME A EA T 42 ], DT DA — s RO B3R 4k
FI| APP feexf. Sy fa ke UL, FRSA ¥ r B0 4,0 s 1
BERO.5. B2 e, IR ¢ RS | MTARIN r AT8L
P, 873 Hash 284 hashFun 7] DAi+ %5 1 ¢, i Hash {H
hash(¢,). hashFun pREC TR T B2 o, B9 r 4780808
DA TS e . I L SRS m A0S
K, U ¢ SUIMABIEES A L, , & WA — 48
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WAy KRBT i e 5 G L, #F hash (¢,) Fl ¢ 435
IMALH SRJE X moin 1. fe 5, S0 7 m A e e 51 4
GO ES TN XA G (e, e,) A HES, ER
PATEER b MBI, T FRSA ©28%) r
s VO T (E, R B b B AT S B A R 1) 45
LT b FPEE S R E) FRSA (120 5 FvEsa e, DR e
FESRS 4 17l SE Rt o MEBUEIE e
3.3 APP {&iEXTHa50 Mr B

FRSA 7E b Bt 09 4T 55 A& X Ay — By Bt A= 1) APP
kXA TR, BT e X 5 A — X APP
[ Jaccard 50, MM 75 HH F5c 28 (R AR DL P G 000 45 L. APP
i 3 X B B A I AR R DR AR A AN BRI 3 TR

%3 EE3 checkAppCandidates( H)

//Calculate similarity of each candidate pairs and generate a final set of
similar pairs
//Input:a set of candidate pairs H
//Output; a set of similar pairs J
for each file fin H do
res(f) «— read all digests from the “MENIFEST. MF” file of f
J— @
for each pair (f; ,f]> in H do
sin(f;.f;) «lres(f;) Nres(f;) 1/ 1res(f;) Ures(f;) |
if sim(f;.f;) >s
J—TUulfif)

FEOK 3 S0 H 22 APP AT 4 ] 2RI
KoM Stk A o T AR O HERE 55 4 H 4
BT APP BE R 44 F BB B N A, BT
R f R IR A A4 (5 B I 5
ves(f). SRJE , FAETEHE H tP AR E —A> APP ik XS (f,
f;) B Jaccard KL sim(f,,f;) , ARG SRR T HME s, WK
% APP BEXTIMA J. X T J i 5 — X5 APP, A DLk
— AR HAIE A (E B AW APP J& 45 sw b MUA.
T FRSA F BRI IE APP AP RN , PR A
T APP UE 505 B A9 Wrid A

4 ZLIWHER

9T X FRSA AORICR FHERf P 24T VAN, 1 8
Visual Basic. NET &5 %} FRSA #8477 2B I Hikit T
55 FSquaDRA [ Fb PR S5, 43 531] DA AGE 0 F ] R A6z 000 45
WA T A 3 #EA 7% A3 A BT FSquaDRA H 42
BT JAVA JACHS O 1k S g PR TR 5 22 e k) S 4
PEA I VR B AE S 75 FSquaDRA JEALH iy BL il |, {4
Fl Visual Basic. NET % 5 B8 SC 8 T FSquaDRA F | B
AR APP IE{E B D RE. S50 4 A A
PC #1.(Intel CORE 17-6700,16G NAF, #:4F & 4N Win-
dows 10 £\ i, 7T & T.E & Visual Studio 2015 %\

) . SEEs BT IR APP 454 & 38572 A~ APP, 43 Jjl ok
H T =A% =5 1% A T4 : anzhi (4114 ) , apkhome (5576
), efan (10855 4~) F1—~ Android J& & i FH FE andro-
200( 18073 /). 2 T I, FRSA 1 FSquaDRA 4} X A~ [d]
Krid APP 25 0 A6l i [B] R 25 2R, DA 38572 4> APP i
£ & HL 5000,10000,17800,29000 4~ APP, y=4E 4 /> APP
TE, I AW APP £ 5 LB LS A APP LI
HRaE.

SR BRINT -

(1) EFRAT A0 b AR (b =35,40,45,50,
55,60,65) ,ffi il FRSA %I 5 4~ APP S5 #4746 , 3R I
B AT I ) A 45

(2) ffi F FSquaDRA X} 5 4~ APP £ AT R , 3K
HUA AT ][] RS I 235

SEER RN 3 K 1.

RUNTIME

000000 X
000000 s

35 40 45 50 55 60 65
——5000 70248 50935 54106 56378 59476 67240 70691
10000 213302 183678 206900 204404 215957 274219 267136
—4+—17800 607053 640240 682392 683493 736842 949458 970714
—29000 1751984 2045593 2165127 2294989 2353620 2596105 3100569
38572 3018082 3503478 3833595 4064576 4472456 5266515 5960762

3  FRSAIEATH I

RUNTIME/MS
=W BN

S

S

S

S

S

S

n 4
2 A

FR1 FRSA MR
35 40 45 50 55 60 65

5000 67508 | 67508 | 67508 | 67508 | 67508 | 67508 | 67508

10000 292354 | 292361 | 292368 | 292370 | 292369 | 292370 | 292369
17800 | 863082 | 863124 | 863141 | 863144 | 863151 | 863153 | 863152
29000 |2320996(2321034(2321119|2321128(2321174(2321182|2321182
38572 |4259748]4259754|4259953 [4259982 |4260050(4260067 [4260068

3 R AL FRSA 7EA R b B HRUH N #9847 I
), B A bR R b B IR, D\ A Bp R s 35 47 I () (22
). N3 Hraf LIE Y, b #9AS [F3CE X FRSA /17
BF LA 1B 2. BEE b B3SO, FRSA iz 4T
[E] 223 . 33X 2 A Oy FRSA 7 APP fiie i X 55 A iUGA
s S g A AT 2% AT A DU Z | T S I [R]
.

F 1 IR JE FRSA FEANTR] b i HUE T B A6 45
RE—ATRR D ARFIBUE, 55— 5% APP £ 5 1)
TN, AR 227 FRSA [k 45 5, R Jaccard %K
KT 0.5 By APP X8 R L pal DU Y Bl
(R34, FRSA (1446 I 235 S 32 7 434 m. 3k 2 PR Ay AR A =
(1) ,b WU &, R B SITE D — A7 5% L 3
(7] A ey A P ARE 23 A0 . RS ABE 3 1 3 O, R AR T
FRSA H SRS 154 22 1 AT RE A , DXL (s 45 APP X 4~ %8
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TN AHIE 3 Hal LUE L BEE b [E R3S, FR-
SA FRRSE I IR TG0 A T 384 i, DRI 0k P P T UAR B B B 4
Pty ZE b AT VR RE DT AEAS I 25 2R s T i ] 22
[F] 25 1) F-

X FRSA BB A P B 6 4 A T AS 2 A2 J N
MEG (N NHIEBELN >2) AEE R — A/ N5 I A
PEATUEI. SR PR APP N0 5000 (4R 45 HL b =65,
filiJ FRSA 735l A8 N =1.2.3 F 4 M x84, 2R e
XN =1 B EREXT A&, DL N =23 4 I [ f e o 4
B B SCHEIEATA I, , SE IS AT I ) ISR 2 .

K2 RIEXEEE DB IEIT B B AR08

N=1 N=2 N=3 N=4
4 KN 572429 234743 173861 143961
e AR A B[] 26907 32944 53786 66413
BT[] 119234 70691 81828 89633

22 P17 R N BBUE, 5 — 473 R FRSA
A B A X 5 B KN, B APP g 3 Xof (14 4~ %3, o
N =23 4 FlH FRSA 4351 A i 2 .3 4 A ik xf 4
BTSN GER. 55 =474 FRSA A i fi ik %) 42
BT METRI(N = 1 BEATFEALSE) B 2
b )i —17 8% FRSA fy3a £ i), B A= A e 1 o) 4
A RS [E] 5 36 o 4 45 A EsF ) 22 . DA 2 T A
Fi, Y N =1 B REXTE S H i APP XN . B
F N B0, APP Xt BRI T R . {H FRSA (3817
I ) 5 P A5 RS RRAIG , 7E N > 2 J5 i B T T X
S PRI Ay B SR A XA B PR R /N S T A B i e R 4
BRI ), (RS8R TETA GBS FRSA R4 1 N Ak X 4 45
J5 TR A S TE) 48, MATTT S 380 T FRSA 32 17 B[] A 384 .
PG, FRSA 648 17 N =2, B HUA BB Mk X 55 4

K TAET 5T FRSA (38 1785055, /8 S A ) o i
=4 APP AN ER + A a] . %o S P
)5 A~ APP S£45 A HETHE H APP X 1 A 8040 il A
12497500, 49995000, 158411100, 420485500 Al
743880306 Xf. Bl b = 65 W} FRSA [ & I ok pF &5
FSquaDRA #4755 L, 25 S & 4 Fis.

Speed Comparation
200000

< 180000
£ 160000
3 140000
£ 120000
£ 100000
£ 80000
3 60000
8 40000
& 20000
0" 5000 10000 17800 29000 38572
=FRSA 176791 187152 163190 135616 124796
FSquaDRA 6129 6285 6184 6236 6072

[#14  FRSAS5FSquaDR A 5 %t

K 4 BB AR R R APP 225 RV, AR bR 3R
Rl 5 2, B O X/ RR T NIEL 4 R E] BLE

FSquaDRA BN 3 B K 29 &R ) 6200 X, H Zhauniar-
0Vich[7]%%&[§]{]ﬁ@ 6700 %f WA, 3X 42 K-~ Zhauniar-
ovich S5 7E 7145 FSquaDRA {445 I 3 B if H 2% & T Jac-
card ZEL TS ], WA 25 RERIR 2 24 5 B in 2k i)
(). T FRSA Fy e I aok 40 456 9% 5 2% 24 19 fin 2k, BRI 0k oy
T L, 1 08 0 IR 25 24 15 B r i 2 et ] 1k A
FSquaDRA [fiz {7} [A], B it FSquaDRA ) 6 I 3 55 %
R3] T K2 E:FP 6200 X

ML 4 R LB HY, FRSA (446 I 38 B K 24 2 4 F
180000 Xif , £ °4 FSquaDRA il 2 FE 1 30 4% M Fh A
W75 R AR B, FSquaDRA 75 %858 [fj APP 484 b iy
A ) APP Xt B 24N O (n?) ,n AR APP 14
B, T FRSA 155 ) APP X bk H ] BEAH L)
APP {5 355 5%, 4 11 5 30 [y i 356 X 4R G, B (] &2 4R R
O(m®) ,m fQFEAE X4 A i APP ML T m’ <
n®, DRI FRSA RJ L5 48 K A AG I B ). 6 3 S 41 %)
] APP 44, FRSA (b =65) Fil FSquaDRA 75 2 4b 35 {14
APP X HANEO e (B m? F1 o X EE)

®3 APP XHIANEXTLL

FRSA (b =65) FSquaDRA FRSA/FSquaDRA
5000 234743 12497500 0.018783197
10000 979379 49995000 0.019589539

17800 3030306 158411100 0.019129379
29000 7969508 420485500 0.01895311
38572 14334039 743880306 0.019269281

3 MH—H1FRR APP AR/, 55 51 )& FR-
SA Az B X B2 B KN, 55 =41 J& FSquaDRA 5 %L
I B APP X80, 26 DU 51 2% 7 i R 51 B0 G HU (B AN
MEFE ), FRSA TR 8 A6 560 /9 APP X KA FSquaDRA # F
Iy LT HER T ORE R APP X, R FRSA (46
T i T FSquaDRA.

Xof TG I I AR P A X B, 6 b = 65 B FRSA 46
25 3 5 FSquaDRA (1% £ ) 45 S iF 47 %5 Lo, n 3% 4
7.

%4 FRSA 5 FSquaDRA fy#&illgs 8

FRSA(b=65) FSquaDRA
5000 67508 67508
10000 292369 292370
17800 863152 863153
29000 2321182 2321183
38572 4260068 4260068

T4 MHE—HZ APP G IR/, 5 = =543
J& FRSA F1 FSquaDRA BRI &5 5, Bl Jaccard REK T
0.5 ) APP X450 NFE 4 Al LUE HY, FRSA (45
4E 1 5 FSquaDRA JL 5843, iR 2% /M F 0. 001% . 3%
e TR b A, FRSA AT LT i i A =5 Pk ok
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Jaccard ZEHK T 0.5 1) APP X}, A L 76 J5 22 19 APP #:
IS BEAN 2 IR iR 2%

5 g

[ =]

W T @A APP i ORFRE 5 1EM APP AALEY F P
RIS, A SCHE APP B B8 5 SO SRy ARARLPE A DU ) S il
PR — PP 19 Android Ji FH AR LI P AS M 75 75 FRSA.
FRSA ¥¢ APP By %% 4 4 M FAF e & G, AT 3T
X APP W5 25 44 5 5 1Y Jaccard 22 UK KT W 11
AR, A T 3k fo ks Iy 42 B APP X, FRSA 1 4% )
APP FRAEFERE A A, N APP SE & $2 HURE > APP
BB TR IR 2415 BB, 4RO B T APP 45 A B R RS
WM. 4%1 , FRSA F ] APP e xf 85 A8 iGa vk, Lh—&
HIHER I APP 82 & Hh bk ) Jaccard Z 50K T 48 & 4
{ELAY APP X, 42 B APP R X8 5. )5 , FRSA X APP
foe e X B 5 AT R0 TR S B — X APP 1Y Jac-
card 250, WK F 48 & BUEL I APP X i A f5e 2 1 A
GRS . T FRSA JE2E i X 4R & B HERR 1 K4
FEALPEEAR Y APP X}, R AT LU S 2 = APP AH L
PG T ) B S 5 SR R W, FRSA A K BE K 24
WA ik FSquaDRA (1) 30 £, ik 45 R 5
FSquaDRA JLF-5¢4AH[H].
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