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Abstract: Dependence clusters are the largest sets of interdependent program components, where any change in one
point of the cluster can trigger a chain reaction in other components. In practical production environments, detecting depen-
dence clusters is of great importance for software understanding, testing, and maintenance. Traditional dependence cluster de-
tection methods rely on the system dependence graph (SDG) to calculate dependencies, However, constructing an SDG is a
complex process that incurs significant time and space costs when analyzing large programs. In order to improve the efficien-
cy of cluster detection, this paper proposes a light-weight and efficient dependence cluster detection method based on higher-
order functions, which can avoid constructing SDG in the analysis. This method constructs a function summary in the form of
a higher-order function for each procedure, where the data dependencies of formal parameters and global variables are used to
initialize the dependence inside the procedure. The dependence cluster information between procedures can be obtained by in-
stantiating the function summary and passing the dependence through summary parameters at the call site, which avoids the
construction of an SDG. To further improve the analysis efficiency of the higher-order function-based detection method, we
propose an optimization strategy based on adaptive computing, which significantly reduces the redundant calculations caused
by the mutual recursive calls between functions. In the end, we select benchmark test sets with different scales and fields and
conduct relevant experiments, which demonstrate that the proposed program dependence cluster detection method based on
higher-order functions can improve analysis efficiency by 268.9% and reduce space usage by 35.7% compared with the detec-

tion method based on SDG. The optimization strategy based on adaptive computing can reduce redundant calculations by
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56.7% and improve analysis efficiency by 23.9% compared with the method based on higher-order functions.
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3.2 $XRELEEMHRTEGN T E

TEMCHE AN | o 1 X5 A S i A BRAS R HEA T
TR, 5 50 05 175 B R G AR E AT e
AR S5 3ok v B R RSO X ) R RS S DR A R N AR
KFEAF R 555 A E BIR S8 — R R A
HEAT 38, DN TTTHE AT 2o 7 [H) 058 7% A 0 . /F LLVM H
invoke JH T — > AT RE 234l 1 S5 i pRi R . A0 2R o
BT AR BUFH  invoke 38 2005 2 Bk 2] — A4~ 57
AL TSR 8 B EEA R AN 2 TR AR [ bk . BT
invoke 84, LLVM i $24L T — 26 5 2 8 40 PRAH S A0 38
A FeR KL, 40 landingpad 484> F T 75 B 525 Ab BRI AR
e, cleanuppad 484 75 B 1 B AD S A e

Y AR R 51 & S A L IR A T
R e A DN, 5 T T IR R S R S R AT
XAy FEIER R A, sRECH 2R mHEE A 5 (D)
JIT IR —F0. SRS T35 A7 S 40l 55 00 1) R, i AR
P 2K (24) B 5 5 R G2EBUAE D SR 7R R
TR MME R — 7R

normal=AP_(R,,R,,--,R,)

et (R Rys s RS _cxa_throw (eoby), 7)
Hidr normal Fl except X T 1E 1R H A1 55 IR H P AR
& IE Y DL Lambda %35 2OE W 2445 B R 2 — RS
THSSEP, A RHHAI S 5 eboj Fl e 43 il & 7 %
E YE eSS

P TS S D A TR Y eR BRG] LA
TE A FH A AR S84 normal , B5HT invoke 354X b7 AY 1E &
B H AR bnormal FIEACRAS . 5K FIE, SEHI1E ex-
cept I FITE FH AU B OC R AT 5 0T, BT invoke 45
AT I ) S AR BRIE AR B bexcept AR . X AHE S+
B G SO AUAE B nT Ak A 3 28 F SRR A SR
QEBREERE N AT IR S50

24
except=4AP (24)
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4 ETBHEMITENRBFEG NI R R
4.1 RMUKRBEABRESTE

TEFR T RO A7 AE 2 U8 B, ] DL 42 B ek K
KR MW FNHEFARR A 7 L (E2 Y5 5
FAEFERT 5075 22 DL U8 FH B pR BOE B SCC ok B
B AR R R . LA, XHEAS SCC, TR
BEAEATIEACEAR AT, IS BB BUE |, FR IRa H Hh
WU 4T —~ SCC Y 43HT .

FET H A R AR AR ARSI Rk A Bk 2 IR
XA SCCHEFTHI R 43 M sk, 75 B2 X6 PN 38 551 R KR AT
AT SR AT, 45 B4 R A 205 BT B 1
KIZ SCC I — A BV 2L, DL H 87 %1% SCC AR 11
BT A IR BN Bl CREEA SCC Bl 2245 B 5 0TIk
SRR S R AT R A AR IR BB A, W H A S
R8BS B2 (ChangeMod ) FlL 1% (Propagate ) i 72,
A3 BT B B, LR SCC M ZAE B A
A3 AR AT IS BN Bl A

X BEAS R0 3 R N A3 AT, TR R AL T R G
T3 31 (ReadMod ) 1) 772X 3k S 491 A 4 3 FH bR 550 1) 40 20
K, DT Fh ek B8 FH G 2877 A= 1% 4 2 800 1 G &
IE A S W] F A TSR S A L

Hif2 ETHEMITEMRBEGD

BN : TF BT O 7 4 2 Set

W RBOCRET

1:FUNCTION  dependencyClusterDetection(Set_ )

2: S« getSCCByITO(Set_ ) /LS HiFMIERFFREL SCC
3:  WHILE S3E%5 DO

4:  FOR p N ST %L DO

5 NewMod(p)

6: ENDFOR

7:  SUMy < {plp Ky Sty ekt
8:  WHILE SUM, A#ikKR3h DO
9

FOR p 4 SH Y %L DO
10: ChangeMod (p, InterDependenceAnalysis(p) )
11: Propagate(p)
12: END FOR
13. SUM, < {p | ply STh ¥ pR 4L |

14:  END WHILE

15: S+« getSCCByITO(Set )

16:  END WHILE

17: T« {11 Set, P Mot R i 22 |
18: RETURNT

19:END FUNCTION

R

N

TG B WA IFAT I R KA LU A G R i , fork
R AN AR B fork B IO AR BRI
IR A5 B A8 AC B AR B IVar i 47, [Var 34§ put Fl
get AR, 73 53RN 5 AFINE, get {CRIA T RERH 28 (55
), put (RFMF BT RAFTE IVar

TE ARSI 4G D o e, AT DG a4 A R R
(call graph) H111 SCC /it — 2R FE , 4 SCC N EBE £
A R N FEAT 3T A S R T A 5, B i
IVar 47 3 F sRBUH Z (5 BAL 8 . b 45 3 )5 i ik
BUEEE A War i, 7880 i 1% 038 2 call/invoke 84
B EAT AR L A ARA

BN SCC B TE A | G fE b b A7 317 07
B SCC 7E R ECIR FH A0 FH get B2HUAMI SCC B 22,
[ B SCC PN HB &3 F H 1 N T A SR s i A Je
45 5 CPREH L) , PRAFAE IVar H  HEHAl SCC I

MRS BT AR T I AN SCCAE B s I
B, iz 2 fE s BHZE ) & E B B0 A H A5 SCC 1Y IVar
AT get PR EAF S . XS IVar 1Y put Fl get #4F
YIRIEF Y o] DLPRIESS R AR 2 [ Ay [A] 2

5 FRERZESZGHH

T SR SE T = B eR ORI 1 3 A S A A A
I 73 (R A A8, AR B B T AN R FASEAN [] @l g T
PRI H AR AR |, JF B 45 S i i PR AR AR, A
A B Pl S R PR A LR A S T v L AR AR T 2
ARG ) R, 368 o HAA Y 52 3 45 51 S A, DASE
VAR SCO7 BT I ] 23 [A] i e
5.1 SSWHIRE

ARSCIR AN 1 v, e O I 04 2 55 2
S, i e SR WA £51) vy 349 55 3 D 9 P AR 1 4 L X
AR X LL 5 By eR AR A6 T SDG 4 R i) 25 Tl £
e, IF HRR 8 TN A b S e A N AR R A X T i
U I BB R A

F1 ZHRE

(W I
0S Ubuntu 20.04 LTS
CPU Intel(R)Xeon(R)CPUES5-2630v2@2.60 GHz
Memory 128 GB
Language Haskell GHC8.6.5)
LLVM 11.0

4.2 BENHESHITHRRBHNES

N T 2R OB AR T B8R AR O
WS 5 — 0 I AR B A IR AT IR & SR A 45
B TAER A 55 P i A TR 3 )
IR KRB 7 23 A A 55 A A o iR 2, 3 e o i

5.2 XWHE

Xof TS A A I 5 e i) F IR L A ] wllvm £ 47
FET v 1Y 58 5 G 1

S8 i ] Haskell H 17 B9 32 17 B & 8¢ % T RTS
(RunTime System options ) , A] ZR O FR 3 14 7434 14 Fp
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®2 WiXAGERBEEMKEEER
Name Inst Pass Proc g m c Type
openssl/liberyptoshlibasn1_parse 535 6948 4 0.106 5 0.166 7 0.017 8 LL
openssl/liberyptoshlibtasn_prn 543 2121 16 0.097 6 0.158 7 0.0155 SL
ctags/libetags_a-json 632 4022 6 0.2310 0.244 0 0.056 4 LL
openssl/liberyptoshlibtasn_enc 685 2569 8 0.258 8 0.387 5 0.100 3 LL
openssl/liberyptolibbn_mul 706 1911 8 0.1470 0.394 3 0.0579 LL
ctags/libetags_a-html 964 5771 6 0.026 0 0.0823 0.002 1 SS
ctags/libetags_a-protobuf 1224 13 405 7 0.146 1 0.1412 0.020 6 LL
ctags/libetags_a-vhdl 1412 5231 10 0.167 8 0.2100 0.0353 LL
openssl/opensslbinpkes12 1426 2424 9 0.008 4 0.095 8 0.000 8 SS
gsl/francis 1 465 24 477 7 0.1399 0.166 2 0.0233 LL
hello/quotearg 1483 8409 33 0.078 8 0.226 0 0.017 8 SL
gnugo/filllib 1491 5680 3 0.0155 0.045 1 0.000 7 SS
openssl/liberyptolibtasn_dec 1 602 6395 10 0.2597 0.3314 0.086 1 LL
coreutils/lbracket 1746 4373 11 0.2650 0.294 9 0.078 2 LL
ctags/libctags_a-ldscript 1 886 5902 11 0.0157 0.047 9 0.000 8 SS
findutils/libgnulib_aquotearg 2036 20 649 34 0.072 6 0.206 5 0.0150 SL
diffutils/analyze 2287 17 115 2 0.044 0 0.103 5 0.004 6 SL
byacc/lalr 2359 10 826 3 0.0357 0.233 4 0.008 3 SL
openssl/liberyptoshlibbn_exp 2434 13 486 9 0.0333 0.1254 0.004 2 SL
ctags/libctags_a-tten 2621 14 451 8 02175 0.2167 0.047 1 LL
tar/create 3520 13 540 30 0.050 5 0.0809 0.004 1 SS
coreutils/echo 3656 28 454 78 0.065 1 0.1377 0.009 0 SL
coreutils/pwd 3810 28 126 81 0.069 5 0.1429 0.009 9 SL
gsl/hyperglF'1 4121 8 058 14 0.038 1 0.165 8 0.006 3 SL
coreutils/cat 4252 31897 83 0.059 2 0.1397 0.008 3 SL
gnuit/git 4461 38076 27 0.024 6 0.055 4 0.001 4 SS

o B 8] A9 A7 o5 G O . Hackage FF U5 (%) lvm-
analysis AT LLVM IR 7 fi i, R Adaptive FESZIL
i Wit %, FGL(Functional vbh Graph Library ) FEM R &
e A FFH Python concepts & 471 sUAB & # 4)
1t . P Haskell P A 2222 2E20-N4 , (347 0] LA 7E
HATEREE T AT, I 4 P EA L
5.3 XBWERS5SN

ST VA T R T BRI AR S AR T Oy
(dependence Cluster detection Static Algorithm based on
Higher-order function, HSCA ) 5 3£ SDG A4 {351 7 A6 1)
77 % (dependence Cluster detection Algorithm based on
System dependence Graph, SGCA ) Z [H] 1) 2= 54 DA ) 56
UENEFH T A 3 0 T8 08 46 7% A5 7 1 (dependence
Cluster detection Static Algorithm based on higher-order
function with ADaptive computing, ADSCA) 7 5t , A
SCHFFE T LA A [

(1DRQ1:HSCA J& 745 n] LAFRAS Lk SGCA B AFry &%
T fdy A 7

(2)RQ2: ADSCA A Ft HSCA & 75k b 43 #r 3 #2 v

M TUARTHE i — 2D 3 kA ARl 327

RQ1: HSCA J& 75 7] AR A5 H SGCA B 47 iy &80 5 Al
23 (8] i FH 7

R TR SE X A () R, AR SCTE T 5 O 78 S 96 B A
B LIHT T SELER, L T HSCA, SGCA Y I [H] 25 []
PERE , £5 21 B4 D0 2 FH 461 A 5% & R RIS e 15 B DL 3% 2.
i) 23 B PEREXT L =& 3 7 .

Fe2h  Inst FrnF84 FASEE , REAS I Wiz AR
JT 1 AR FRABE ; Pass F27R SEBR UM U 43 T i D7 19 48 4
i Proc R i PR AU s g om e RN IE A ETIE T
Ao 3] (10 e A 5 BE i K P ARE A L ) A S S 1 5 Type
A . 2 3 v HSCA-T H1 SGCA-T 2 i [a] 45
T, 0 AR & T FH 7O o AN ) 4 B ke 0 A A4 A A
BB 1] ; HSCA-S FI SGCA-S 25 Al 48 H5 , A0 T Wikt Iy
T AEAS I R v A B N AE . e AT 43R R

BFRISEIIME Average AT T SCGCA TERT 8] F145 8]

A s b s B4 e E 43 L Ratio.

FKIPRLIGLER R, 5 SCCAFH L, HSCA 7E 47
MR 7 124 1T D3 5 2.689 47 , 7225 1] |5 FH 77 1fi
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#3 HSCA,SGCABIRFEIZ [ EERTLE

Name HSCA-T/s SGCA-T/s HSCA-S/MB SGCA-S/MB
openssl/liberyptoshlibasn1_parse 10.7 13.4 34.2 118.2
openssl/liberyptoshlibtasn_prn 4.5 5.5 6.9 37.3
ctags/libetags_a-json 4.1 4.9 22.3 52.1
openssl/liberyptoshlibtasn_enc 10.9 459 13.4 60.2
openssl/liberyptolibbn_mul 7.1 6.1 11.5 26.1
ctags/libetags_a-html 49 13.5 40.2 47.0
ctags/libetags_a-protobuf 25.1 58.7 143.3 453.7
ctags/libetags_a-vhdl 15.7 19.5 47.5 110.1
openssl/opensslbinpkes12 6.6 13.3 39.6 69.4
gsl/francis 15.7 37.9 67.6 78.3
hello/quotearg 29.7 107.1 128.6 285.3
gnugo/filllib 4.9 31.1 142.8 154.1
openssl/liberyptolibtasn_dec 349 62.4 48.7 278.9
coreutils/lbracket 15.1 110.3 38.3 124.0
ctags/libctags_a-ldscript 4.6 7.7 44.8 39.1
findutils/libgnulib_aquotearg 96.7 479.5 244.8 256.8
diffutils/analyze 76.7 502.5 138.4 277.8
byacc/lalr 10.0 99.7 187.2 202.0
openssl/liberyptoshlibbn_exp 10.3 57.4 47.8 97.2
ctags/libctags_a-tten 54.6 169.0 785.6 895.7
tar/create 1143 300.8 309.4 998.3
coreutils/echo 164.2 556.7 339.9 423.7
coreutils/pwd 166.2 326.3 3435 469.0
gsl/hyperg_1F1 28.7 156.7 222.2 253.1
coreutils/cat 197.5 495.3 537.0 1080.0
gnuit/git 163.0 496.3 2571.0 25975
coreutils/seq 177.4 560.0 529.1 558.8
gnubg/makebearoff 62.9 192.4 479.4 935.6
ctags/readtags-es 63.4 508.3 172.7 1551.2
gnugo/montecarlo 194.2 550.9 977.9 11549
pkg-config/libglib_2_0_la-gmain 34.7 559.1 440.9 950.7
be/mumber 91.6 462.2 1221.2 1513.7
Average 59.4 219.1 3245 504.7
Ratio ~-72.9% # -35.7% #

PInr LA/ 35.7%. 7] LA & BN T — S8 /N R FR (4
libctags_a-ldscript, openssl/liberyptolibbn_mul ) , HSCA )
I [F1) 123 ] 25 90 55 SGCA AHIE .

(B2 Fifi 5 7 3 RS A 47 R D Rl RS 3
HSCA FIX} T SGCATE M WA R I WA T WL A2 71,
HI T HSCA AT D) 1 $22:38 5 1w FH R 54 22 1) 2 500K ot
FRIAMCHAE S, , BEGASIN 1A SO A S,
It HICTE HEAT PO B B % T8 AT SR PR B i, DAL e s i) 7k
RIAHRTHEC N B .

25 () R BT 1, X T libglib_2_0_lagmain %513 2 54
BRI FEECR>100) TR , HSCA 11945 [H) R 3L i 3%

PR s o A e A i R B 3 (i
git A 27 id B2 ) HSCA Xof A i) M il i T (2 %2
Je S AR RE ) BON AT BR , 32 A SDG ik AT Al Y —
R BOAL RO 88 T T 1 o A )3 590 A A, 2 T
155 T BB 73 M BE RS D0 Aok — R - B TTE . nT LA,
SDG 1o 5 [8] 7 25 A g 12 el e A2 2% ) e s i = 52 1)
T X PR RO BOR A =S [ PERER L, BT LA HSCA X T
FAAE R LA 5 2/ A2 A B 0 1 B4 G 9 A 6
i I PEREDE 3.

HISE B A5 R AT AT, AR SO Y9 HSCA 7E 73 Mt
TS BB S R 2 DL KR T SE Bl 17 19 46 4
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Bt B R MR B EAT B R AR o B e A B
IR o R A DA % S B i T 4 4 BN 1 R
HSCA 55 SGCA (11} [E] 25 (] e BUAH Y .

RQ2: ADSCA A H HSCA J& s/ 43 rad #1970

N AR N ) 7 AT =B v T3 €

R T WFFE XA ], A SCHE RQT B S 56 3L Atk - 1
FH G N, Hb A8 T ADSCA Fll HSCA it ] 25 [i]
PERE, LI EE R AR 4 s

4 ADSCA,SGCA HyAt|a] == &) M EEXT Eb

Name ScC Reduce Full Max ADSCA-T/s HSCA-T/s ADSCA-S/MB | HSCA-S/MB
openssl/liberyptoshlibasn1_parse 1 5235 6948 1713 10.3 10.7 57.1 34.2
openssl/liberyptoshlibtasn_prn 1 1543 2121 578 42 4.5 13.1 6.9

ctags/libctags_a-json 2 3526 4022 456 4.0 4.1 24.5 223
openssl/liberyptoshlibtasn_enc 1 1783 2569 786 8.2 10.9 249 13.4
openssl/liberyptolibbn_mul 2 1 467 1911 261 5.1 7.1 13.0 11.5
ctags/libctags_a-html 1 4149 5771 1622 4.0 49 432 40.2
ctags/libctags_a-protobuf 1 8503 13 405 4902 18.7 25.1 145.8 1433
ctags/libetags_a-vhdl 1 4368 5231 863 14.8 15.7 104.7 47.5
openssl/opensslbinpkes12 1 2364 2424 60 6.8 6.6 40.9 39.6
gsl/francis 1 6 888 24 477 17 589 6.3 15.7 63.9 67.6
hello/quotearg 1 2757 8409 5652 222 29.7 84.2 128.6
gnugo/filllib 1 3616 5680 2064 5.0 4.9 158.7 142.8
openssl/liberyptolibtasn_dec 2 4737 6 395 1439 26.2 349 131.8 48.7
coreutils/Ibracket 1 3314 4373 1059 13.1 15.1 96.9 383
ctags/libctags_a-ldscript 1 4962 5902 940 44 4.6 63.3 44.8
findutils/libgnulib_aquotearg 1 6 189 20 649 14 460 59.4 96.7 249.3 244.8
diffutils/analyze 1 12 439 17 115 4676 69.1 76.7 191.3 138.4
byacc/lalr 1 10 672 10 826 154 9.9 10.0 188.5 187.2
openssl/liberyptoshlibbn_exp 1 6477 13 486 7 009 5.5 10.3 45.0 47.8
ctags/libctags_a-ticn 1 12 073 14 451 2378 48.2 54.6 799.4 785.6
tar/create 2 7219 13 540 4677 81.9 1143 542.7 309.4
coreutils/echo 1 9070 28 454 19 384 104.7 164.2 409.6 339.9
coreutils/pwd 1 8742 28 126 19 384 106.7 166.2 443.6 3435
gsl/hyperg_1F1 1 6552 8 058 1506 26.0 28.7 2214 2222
coreutils/cat 1 12513 31897 19 384 132.6 197.5 981.0 537.0

gnuit/git 1 37 660 38076 416 155.5 163.0 25744 2571.0
coreutils/seq 1 9553 28 937 19 384 118.2 177.4 529.1 529.1
gnubg/makebearoff 2 35815 36934 1108 62.4 62.9 930.4 479.4
ctags/readtags-es 6 10 509 11343 405 57.9 63.4 326.4 172.7
gnugo/montecarlo 2 21399 23991 2523 137.9 194.2 11537 977.9
pkg-config/libglib_2_0_la-gmain 5 13 657 22103 2706 323 34.7 598.7 440.9

be/number 1 19 228 20995 1767 83.7 91.6 13927 12212
Average # 9343 14 644 5041 452 59.4 395.1 324.5

Ratio =56.7% # # -23.9% # +21.8% #

F 4 h  ADSCA-T Fll HSCA-T & W} A #5 b5 , 23 SI4E
T8 FH T AN [ 0 AR A AR A R I % B[]
ADSCA-S FI HSCA-S &7 [Bl 8 b , A0 T P Fp Iy L 7EAG
I3t A5 e B P A P 7 5 SCC AR e R e e b 1 3336 091
T FH BB 34 30 A B . Full 122 e ek 47 1 A (R 4 BT
{3 17 1 4 48505 Reduce {26 0 T H 38 B 333 2R 47
AR , 6 57 (948 485 Max AL 22 0 T A 38 W 15 3

ks , B4~ SCe %ﬁﬁum%ﬁﬁ*gé\ﬁuﬁvemge%
PR 7 35065 10 48 B8 19 F- 3518 5 Ratio Jj& ADSCA #H X} T
HSCA 7E B[] Fi 23 [] s /D sl i) | 43 L, Ph & Re-
duce HIXF T Full 9] (148 25 19 5 43 L
SEE 2 B KW, 5 HSCA A I, ADSCA #] DL 24 fiif
56.7% W TUA TG A 15, 2 B sl gy i F- 24 ] LA =
23.9% AH 225 (] d7 5 T4 i 21.8%. J AEF R
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SRR NEI I AT 6 A (B S Bl v - NG LR
TRAE, LA SONE FH 3 353 AR Al - 3R R, 2ok
A 23 TA] FREFR] 5 H

LR, 5T 28 38 A 8 R R T (U coreutils/
echo) , X LB 7 I (] R0 B $2 THES R B 3. SR, X+
TR A BN AL (U0 gnugo/filllib ) ADSCA fié i 7]
L5 HSCA AHIT . 3 —TJ7 1, % T pkg-config/libglib_
2_0_la-gmain, SR H Reduce AT T Full 5 T .3 0
D AHREH SCCHEA 54, Max [N 2 706, SCC ¥k 2 fity 184
2 T AR )23 [ AT B O R AR A A
It H X T 554> SCC ke 15652 byl 2D i 1155 5 A B, 1 55
TR SRR S T RCR A

A DA SEER 25 SR AT DL, ADSCA #H X F HSCA
B PERESRE T 32 B A2 0 A 38 T 2 S SE R 4 A T Uk
B . BRI Z A0, B R e A AR I B R
— 5 BB R], A SCC N IR (R TU AR TR e 15 - fily
D7 FH 38 RS P T A A AR () A 25 1 ADSCA
REMIPR 2 . Mo, ADSCA XF T2 i #8 A & B K 110
2 2 IR L U 000 %) B () A5 3R 4 T TR T 2 1 4 A 1
BUNFE T R HSCA M .

6 REE5RE

N T UL GEHE T 2R G B AR S I T 1%
Fey P i R A2 2, o R TR AR R AT 70 M ) i) 2 i) 453
R TRJ T, AR S o i 20 L e 250 ) AR A 0
TR VL BARBC S B F 38 LSRR AG 0 O AL SR
RS A RAR = 0 I RCR I Il 2 [ R FE . 284 e 5
SO e W, AR SCHR H 1 5 T I o ) AR A AGL I T vk
FH HE 28 GRS P A ARG 7 1k BE RS AT 30 e 2 I R I
T T 23 6] AEARRA) AR, oA T A SR
BT E AT, (I RE S SCRp X Z R ARy L
T X 5 Rt A ARG

SE 3k
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