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 E A mEKERANIGEK, SIMD 37 & 44 15 LA B 5T A P2 K 1 B0E 4 FFAT, (AR P I 547 B8 B b 2 42
. FIUAT ) £ 30 1 e A PR, A SRAE ST I B B M R AT AR R 3 Hh 5 O B BT Whe 4 s [ 4 25
FE2%, WA 223 NAH LY [m] S ACRS AR B B, TGS ) &AL, B ) A R ST A R R P R 25 T
I EA L2, G T R T R 8 T IR 4 R SIMD S, ﬁé’n’TLWEFEII%ZIKE%E‘JEIH%%EE%E%
ISLP. 2 FIFI GCC g as, MFFATHEARIN . ACHS2E BRI G A2EY 3 AT ELRIER T ISLP B9 B9 5001, 704k
WP b 1 9286 45 SR, %73 AT U R R R g AT E RS S (R P HEAT 1) AL AL 3T, R B AR I AT RK.
iﬁﬁlﬁ‘]iﬁ!ﬂiﬁﬁ%ﬂfbr@%%)’éﬁ@%i@buiﬁétmﬁﬁ 1.14, PERERCH # SLP L2 7t 11.8%.
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Insufficient SLP in GCC

LIU Hao-Hao, HAN Lin, CUI Ping-Fei
(Research Institute of Frontier Information Technology, Zhongyuan University of Technology, Zhengzhou 450007, China)

Abstract: With the increase in vector length, SIMD extension can deal with more huge data level parallelism, but the
parallelism threshold of the program also increases. For the current auto-vectorization compileryif enough data level
parallelism can not be found from the scalar code to completely fill the vector register in the analysis stage, it will not
enter the vector code transformation stage, and vectorization cannot be achieved. The impr(;;/ement of vector length
makes some programs with insufficient parallelism lose the opportunity of vectorization, resulting in performance
degradation. To make full use of SIMD components, this study introduces a basic block oriented insufficient vectorization
method ISLP. Based on the GCC compiler, the design and implementation of ISLP are described in detail from three
aspects: parallelism detection, code generation and cost model. Experiments on the standard test set show that this method
can effectively vectorize the program with insufficient super-word level parallelism and improve the program execution
efficiency. The average spee:dup ratio of the selected test cases after vectorization reaches 1.14, and the performance is
11.8% higher than that of the conventional SLP method.

Key words: GNU compiler collection (GCC); SIMD extension; insufficient vectorization; superword level parallelism;

code generation; SLP

SIMD 4" J& ! Sy — 7 5L () SR AT i A & THEEHLLE 3 K 2 BT R BE 4 IR . SIMD 377 J
P IEE 5 5 A BEES, Wb, 3 A AL B AR DAL 2% RS R VPR Z R o R B R bR BRI E R0y

© kit 8): 2021-12-09; & X []: 2022-01-07; 2RI [8]: 2022-01-27; csa 7528 HiJi i H]: 2022-06-16

Software TechniquesAlgorithm FXPFH AR 5% 265

© EREERREST  hup/iwww.c-s-a.org.en


http://www.c-s-a.org.cn/1003-3254/8686.html
mailto:cas@iscas.ac.cn
http://dx.doi.org/10.15888/j.cnki.csa.008686
http://www.c-s-a.org.cn

it E RGN

http://www.c-s-a.org.cn

2022 4F #5314 H 9

Xif AR R AR B A R R XM ORAT IR O
M K T B s Ak &, 4 2 R H T 85 5 4
B, ZHARNH . BHE RS Z AN B SIMD
FRAE & 2, SIMD 97 & () [ = K FEAS T 38 4. LA intel
x86 AL Z% SIMD ¥ fE i, N MMX JHih, 1% SSE,
SSE2, SSE3, SSE4, AVX, AVX2, AVX512, [ &K H
AR 64 ArinZ 512 A7 [E 7= 4B 2% ) Matrix
RS %IA R T 1024 £2°. ARM H ARMv6-A JF
U6 3CHF SIMD, e #) 1) 0] & 58 BEA R 32 Az, ml A I it
B2 16 hiEk 4 /> 8 i FEESL. ARMv7-A Fil ARMvS-
A PR EKFE 2 64 ALAT 128 A7, BUAE AT {45 7] &
¥R (scalable vector extension, SVE) & K 1] % £f
2 048 fr KN, R N e 7 SIMD 4
JE AR B FFRAT A BERE 77, E [ I R 1 2H Rl e
0 HE HIEAT BOMERE . X T-BUA [ F3h 1H 5 e 4%,
A SRAE 53 BT B BEAS A A AT ARAD I B ) S ) A
SRIFAT 1 DA 52 A WOEI B2 17 5, R £ A LAY
I B A QR AR i BE, AT TGV ) . (R, 76 ff
PR BERCR I, nfi] SE B I A7 M R 2 AR 5 1 i A 2
AR AR g ) )

HatO& Bl 7 — -3 LR @i 5% 45 &
i) K FE AN A 4l (vector length agnostic, VLA) & Fi fix
U ARM SVE fe ¥ [ B FEF IEAE— [ B K E ) SVE
P R IEAT, SCHR [12] §F5E T 1 15 ARM SVE [ PR
B B AR 4 (FFT) S0 1) A S B 3 il 1 o )
T4 I INRE TS o R AR A K B (R34, STk [13]
PEH T IBIEZIEATHE (lane level parallelism, LLP) [

oL R T AR E IR EALE AVX-512 VNNI 1544 |

E B R |

SER 3o i T A R RO 5 2 2 B 0 A 1t T
LIS AT VA S B RR P HEAT VA, SCHR [14] A48 T
— okt 3 HehR B R IE (G 4 J83E [0 &1k )77k PAVER
(partial vectorizer), J£7E LLVM " PASZEL. SCHik [15]
Sl i 27 1728 O A A6 7 ST T B, $ T
LI R 0 0 A 5 50 LR 45 2 1 77 2k S IR
SRR T B A AR R T — R 16 5 5 RO 05
B IR HE A2, 8 P I 5 1 160 7 V0 R e
Sk RRAGFRHEAT AL, SCHR [16] 4 IR 3647 R 1
WA S L B T, o P I 4T FE M AR S, L
R 3475 RO G ER 168 238 O T B 7325, STHR [17]
U YEA R R AT A R R AT 1 AL
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A] LA RS HE RS N B 3R A T A LR ) AL T 4.
GCC (GNU compiler collection) s& GUN T HJ %1%
A, GCC SLHL T MR UM M &AL s, BDIE A m) &
1L %% (loop vectorizer) FlFE A B[] &L #% (basic block
vectorizer), ' ATT4 B A AL N U, AR R B4
BAS ] SLP J7 ik R AR B AR itk - AT
AL T — PP e B AR ) AR % A =40 7 ISLP
(insufficient SLP), & 7E 56 O F R HATHEA LT 1Y
LAl RN T GCC 7.1.0 HSLP A B ALAHE
J5, VEAIRST T ISLP 76 GOC i RSEml, 635 ki 4
SLP 5P 1 FE T e T8 41 S 1) A 2 A
T 05025 DA AR OB 52 78 A R B b X
JRJE 9 SLP HEASHEAT T 4. A% SCH0 3 3 S e 4

(1) A1 7 — T [ 5 A% e (1) 35 48 ) 4 5 %
ISLP.

(2) 3R T ISLP £ GCC A5t 5 5231,

AP FETTZHW R, 28 1 43R % SLP 1
EARMES; 55 2 1% GCC 7.1.0 A ) 21k 2%
HEAT 20 r; 285 3 5 MIRAT EA I, ACRD A2 Al AR AN AR 7Y
3 A7 R AT AR SLP [A) Sk 1) SCFE.

1 HEi##k SLP M &1k

) B ACKE 22 AN T 2R A BT I (R A b
4’5%@?’9%@%&%%%%%L6‘]@%§%1’E, LNITE S
X ABHETCR K AT AR, A4S I GCC. LLVM.
ICC, # S8 1 ﬁ?ﬂ Ak 2 e DL 58 M AR B2 5 21 )
R A . F R 1 B i R O
BT B ER AT P S A R R A6 7 1 4 1 o
AT AT a RS B A A A, N R e A B )
BEIFE, F R EAAE, — R AR EORAIE 7 A7 4
RN B G M. 1) A A A T AR A O
3K B B AT A RE NS AR ST R 3 % 1R U 2
AT, ULsE e M E A A7 g, 97 B RO AT
PEAS RS, T ok e a7 W = 2 748, WA R B 3)
WA TTIETCRE N 7T, R T I T R A AR AR
TWEAE R ATV FEAR R M EAHESE R, 1)
AT a0 T — R AR S PR, IME & A4
A REALAF TEOCE [ br s RR T BT SR U8,
AR TERUN TU AR U

SLP J7 75 K38 B4 RAHD Hh (R - 2 AT 1,
B - 2 FEAT P e 0 e e A 2 AR R )[R A R
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SER. SLP 74 A VF 4T IEAT TG
IR 5 AU3AT T R A A 0 B 0.V R
ALK T (vector factor), 7~ b &5 [ ) & #F
YR B P T A AT b B 0 S0 I 3 0 3
B AT VF I, T A B B
J2 B 5 4 HFE 1L 5 77 58, SLP 5 VAR 4 AT R AL
SEAb, BT JR T 6T UK [ B8 AT P 6 4 20
JEATHEC), — B2 R FF (045 55 45 Kt 7 LLAE P SLP
AT 1) R AL

AR SLP I T SE OB GO AT MR R
f 6 B AL 1E T AT PR L, S 1
AT 47 IR DR AN T VE, BB RO 7 2 T
A U 60 B9 A7 %, 0 A0 P R 0 3 T AR B
0 1 B A7 A (A AT A A B
I B, A AR R T RO — M P9 R [
175, TERCER AT RO — 2 B S5 155 Y
AV, 5 O AR R ATI 0 i 42 G B, 77 G 28
A 24 77 k. AR SLP 105 S b T E B9
17 R T SRS 0 TE R

2 GCC 1) SLP [ &AL

e %L SLP M A2 T GCC g 12 4% S B0
), AR GCC () SLP [a AL HEZL, ¥ 1 JEIR
T SLP [ EALKIRAE, vect_slp_analyze bb 1 5T
FEARYN T RIFATHERI 534, vect_schedule_slp 1 517
Ir) AR (1) A .

TFa) A 2% T 5 0 R A e N Bt 51 IR . A

B Fhr B AL T8, vect analyze data refs NBE—~ |

HediE 51 R 2 U 1] B . V7 1) R HORE B FE B
e VIR SR 55 0 AT |

N

B

B 1. SLP HEZE { s

2

vect_slp_analyze bb 1 .
vect_analyze data_refs
vect analyze data ref accesses
vect_analyze_ slp
vect_slp_analyze and_verify_instance alignment
vect_slp_analyze instance dependence
vect_slp_analyze operations
vect_bb_vectorization_profitable p
vect_schedule_slp
vect_schedule_slp_instance
vect_schedule_slp_instance
vect_transform_stmt

vect_analyze data ref accesses 71 57 5(# 5] FH )15
A, 224585 (interleaving chains) F14H 15 7]
(group access) IR 5 H 7. A2 FEBE d R0k BoA 2tk
KEFR. BIEAHIE . s 28 80 [F 20 51 F T2 i,
R4 F s 51 F 5 5 2R 2 SR 4 N A8 B N (inter-
leaving load) F15Z 5517 fi# (interleaving store). %F 7l 7,
183 51 A U AR O R 2R in) BB AE S,
X F AT PR N A U7 Tl R B T — MR R I U7 A7 A 2,
FRZ G 1], Sof L) 32 e BE AR AN 2 (group load)
B A% (group store). 1 i) Sz R b 9 ot — B 48 Py
A7 Mk 17 0 V. A~ group store #4414
JSL SLR T2 SRS AT IR,

vect analyze_slp Bl AHe py (88 7 4FAT I
#37 SLP S (SLP instance). SLP S 4% & X o—Fil
SLP {154 (SLP computing tree), A [{J5F— N1 £LHD
0 — 2[R A B s B0 ), AR Y SUR group store, 11
RN INESE R I [F A 75 ), AT mUE I AR R
) ) sSSP AT G TG, T IR A T TR 2 15 s Y
Al A [ 44 T 25 — 258 1), R E AT B A A A i 5
VERAVFIHRAEHL, JF HARSFAE [R5 E I

SLP v S ) i 3 A0 45 5] 44 7 1) A R AT
£, M group store T4, HEHE & SCAE FH B 326 ) Hu kS 2% [F)
FTE ). RS — AR EAE ), 1 oe ke A A 5
HbR 595 A 1 [R] 74 1, ﬁ%ﬁ%d‘ﬁ%%’éﬂ% B omax_
nunits, max_nunits 37 SLP TEEL T i /N B 2 Rt
R 9 16 A R PO TR b T 4 T 44T 4, 4
B AT R T4 S 648 19 R IR [ B
F R LT (1) KT = M 5 o ) /N 7,
N R A TR IT R (2) f A b Bl
SR L 1) 1) B A A e H AR ML SCRE, AR SRR
R R Tk M AL, (3) AR S /D EE A R R ) B
TAEAR A A, A7 A5 A ) E H /N T e E AT,
TAEFFATIAT .

() ) P 0 G SR AR A E i =, S0 b 1 )
HATFI AL, B e B RS B2 5 M aEcR A, hndisk
R FIR TE AR SLP THER (17715 £, TS 57
R 5] SF JE DN # S AL I [F) A6 18 A AT 4T ARG, B 5
i 73 6 R R, X B R e BT L. X A
AT AR E B T % 75 R AT T
FRATETERUR, 1R 8] 2 AT AT+ 6. AR A group
store T L5, —HERTEHENT SLP TH R il 2 vk k.
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BV FE S S X SLP S AT 410 1 36 AE,
FEAFE: (1) 257 LI RIT, FEIEH G H A B
FAN LA ) 1A EALAESE T, W DL i 18 B O [ I
PG IR ALAR 8] 1T 1) B AT PRI AR P RO 2 G AT 1
(2) In# T A PR E 2 (load permutaion) )& vk Ve
A, M bk S R AR R AR SR ) 4R 1) B IR, 1T
ANEZE ISR AR, @ A B A A L1
PLi AL, R IT BT HTH A 8

UF = LCM(max_nunits,group_size)

group_size

o, max_nunits 78 SLP T H AR B /N SR BN
MR EAL R F, group size 4 SLP 1117 S AT R
MTERIHE . 0T AR Y B4k, XK SLP J7 74 4
FATHAT I FIRIE R H group size & K A 2L A
F max_nunits F)EEEAE, IXFE SLP rﬁliiﬂﬁﬁ'\%ﬁ%ﬂ"l
IEAMX AR B, T IEFR ) a4k, e A 2 DU N
STy M 4 e 7 0 0 B JR T, B 58 & %5
AT Y. FEHEAL R AL, 2 UF AN 1, B group_size
A& max_nunits F)EEAS, I HAFAER max_nunits K
T group _size W71 FI, SLP [A] &AL /& o W] A B
B e R, BOAAN ] e T B4 AR SR IR1G 2 1)
BARLIFAT. M0 24 max_nunits /NT group size B}, |7 &
b g M 46 R R4 3 A 2 b 43 R — AN RN group
size-group_sizeYomax_nunits ][R FJ15 A1) 4, Fl— N4
HANE max_nunits W RIRIE A2, 51& 0 DLE I H
Ak, J5 o W ek i A, X2 R E SLP [ &AL
—ANE LRI A, AE TN T R BITR e

JRJE , AR AR 75 B AT B S A BT AT

o BRIE, DR A KIS B R A W] AR 5E A
vect_slp_analyze instance dependence ot S A e py
FOBHE 51 RTIEAT (L3 Hr. GERE AT SLP 7+ HA AT
B L O R, DT 2 T LA T DG4 A 7 S A
B A AN [R] A7 L 0 b B 1 ) AT ELHE R DL S T L.
vect_slp_analyze and_verify instance alignment X7 1Jj 17
T R 51 B SRS SLREAT . AN SRR 5%
RIY TGV BEAT [F) B AN 507 47 B0 5507 47 AR
B, AR Ja BARA AR oo 5545 20K T e at o A
vect_slp_analyze_operations 7> i A Hh i SLP 1}
SRR SRR X T — A SLP tHREM, I € U
P 9% 28 NI 747 s BUAR TS A, 388 3 B9 20 Hr =59 R 0 1)
BAE AR B H BRI ST, 3T HARPLITAS SRR B
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W TR .

vect_bb_vectorization_profitable p 5¢ A0 AL
AL AU 25 40 BT AR BT 3 B AR R BT SLP
S IS5 AT B, LA e AL R 25 24l
AT, FIA I SLP TSR B 1 AL 5 AT
7 SLP SR ER S 24 i) oAb SLP SR 1 i 25 B
5 SRR AR 262 R, RN U 2 2
T I8 b B A AR A0 A ) B AR A 0 2 48

SYHTAN PR ST B I IR, R AR B B
B 8 VRt 35 A e Y 19 SLP S0 AT VR
VHFEE— A SLP WRER, M I T 2B AR T A0 0
i vg):ct_transf&m_stmt RRRAN T A s ) AR

3 ISLP 523
3.1 S

gy AT B H AR 2 R R L 22 4 R A ER
SLP [al &AL SLP tFE M. 78 a0 i se B, JEiH 3%
SLP [ 5 A0 6 87— BRAS A7 75 24 20 8 4t 45 A 1) A 3 4%
SLP iH5 M. A 7 5t AE# 2k SLP [a] &4k 5 4% 1 4
R, E NSO, BEJS YR SLP A T HESE LA
F R AR SLP [ E Ak

€ 1. AN SLP TF S R ) SRR O 2 R
[, WA

- \
group_size<VF| °

Hr, group_sizewz%%)ﬁ W EARE R A H , VE R
AL IR T BT 34T ST 10 9 g 5 45

SE X 20— SLP R AR AR R0 2 LAY
R e A AR T A .

& FiF- A4k SLP AL SLP H 508 k2
FEAUE 3 A4 (1) M IR SLP TR 2) £
PE R L RAE  (3) AR 5 10 K0S 284 75k
FRBLSC R

A SLP TR A B AR 5 59 40 SLP i
S FEAHE. B 2 AT A, JEEE SLP THE M 2R
FIF A TR A 02 I S 8 0, R b B [ 3 ) A
M BN VE KT group size HITRIIVE G4 £ 41
1, I AAE— IR SLP AT RO SERE b, M4 & SUAE
FE B 33 VA (R E AT 97, — AN AR SLP 1SR AT LA
ERIA b

TE R0 (S eh, AR 10 2 A A e 1 AL R AR
BRI TR T B [ R AT R R, 1257
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T B T R A A I, IX SR AR SLP M= AL 2
TR, AR R T R R A R — AN A T
RERAEAEZ N0 . R R IR — R A i, thml BE 2 Fh
FRAL YR R AFLE . AR TG W R AT PP R B S 4, SLP
THER A () H i R A — 8 ANME—. BT E 4T SLP
HEZE F g S F i /MR R TS B max_nunits IR,
DAL P8 im0 e R A 2R B0E B mini_nunits (R4S I E]
A], mini_munits 7~ SLP 1158 H B KB HE I %) B
{10 1) B AL 7 [RGB B, A A i s =
Bk RS e R AR O B R R RS B mini_nunits, 1%
TJREHH vect get biggist scalar_type 5€/i. SLP 115
LG, W UF AN 1 H max_nunits KT group_size,
W] SLP vHE R A7 R AR 3T R, 1 R F I

max_nunits 5T mini_nunits, BTG 7 5 00 Spns m

XS 3B max_nunits E%—ﬁfﬂf%% Y, D B 1%
SLP THE R 2 JEi 2. g

T X} AR B SEP TR B 17 e AT TR
FET B A7 B A 2 IR AR 7 I IR M, A M A S
AR SR NS [ 1) H E 4H 4R A 0 4 R R IR TG AL
B AT e T S IR R A A 1 IR . DR TR
E A AR A B A, 7B A A B 2
RUBHAT R A, DARAOR AT LAAR Bl 2 A4 4. ILAE—A
Al DL A AR AR SLP i S CL 4 T R,
Fe TR T BRI T 0 WA 4%
3.2 Tk

ISLP F 55 B ) 1 B2 RO P-4 md BAR S /0
AR % SLP vHE AL i n) & ACRY. ISLP AR A B A%

U I RS K B AR VR YRR R 1 DR

A5 16y TE T L 0 6 9 SR 585 . AT LAY 302 i
ARITRR I C AT St S RN 4 I 3
{f B 160 B AL 745, A ISP FIAR A A SR w3047 3.
O i R A0 54 3 AR, 7 70 5 5 I B, A S
R AL 5\ DS B T ) 2

2. i C Y

float a[5], b[3], c[3];

a[i+0] = b[i+0] + c[i+0];
a[i+1]=b[i+1] + c[i+1];
a[i+2] = b[i+2] + c[i+2];

TR 3. 4 JEIE A Y

vload vl b
vload v2 ¢

vadd v3 vl v2

vload v4 a

permuate v5, v3,v4, (0, 1, 2, 7)
vstore a v5

PELI ISLP ACHS 2 s P 1 . 4R i
DIEH S50, R T 5 125 M 5 A 2 3 L 1
BB N T G T R FE IV R, 7E R BT84 2 AT
5 p o M0 B 0 SO AL AT R B X T I A IR
NSRS IE RPN S GRS
W K2 . L b B, H A T S
OB, /N 314 T TR AR 4 P 77 o D
O[O} it M iy 4 7 45 77 TR SO 7 S I T
208 v, R AR AR R, i R
1. ik, I A N b B AT R R,
AT MORAR 2 R 7825 TA dummy, BLRHIGA LT
A T, B vioad H{E S 2V i B 0 b4
], L 7 DA

[bro1 T o011 | b2 [dummy] - Jdummy] memory

vload {J

[ oo T oriy T br21 Jdummy]v1

T T .1
permutation in safe mode

vi[ bl [ iy [ by [y | [eror [ elir el [ el21 |v2
vadd G

v3[b0+c0 [ bi+el [ b2+c2 [b2+c2| [ al0o] | ali] | af2] [ al3] |v4

permute

b0+c0 | bl+cl | b2+e2 | a[3] |v5
vstore {3

(a0 T T ey | a3 [ [ Jmemory
¢ B ISLPARAS Ak

-

i U R I A TR B 25 27 8P LN T R T A
Hde, TC RO A AR — A3 55, SRR
FE fih AN BT T 0 S Dl b id it ) o o AH R A A
Ii] 5 B A7 A P A KT 7 e s . A AR
FRAE BT DUEAE R, DR SR S0 15 DL . 53 1
RAFEA R IR, 5 2 ] DL 2 S35 R AR 1R
R, DA IO = IR R JRATTE AR 7 s e B
— Mk Ry e A A EE PR S S AL b Al
f) dummy A1 b[0], b[1], b[2] — LN E 2 71 B 25 77 2%
vl, HTFSnEsHEREE. BT dummy FNRFEHE,
ZEIE AT BE il R IF SR . KZ L SIMD ¥R #R S
permute # X [F) B FF A7 28 BRI AT AL AR A
R B OLR, #H 2 A EdE, B b[2], Bk
dummy. [FJ3E, HRHEHAE B0 R &R, (EFH c[2] B v2
H) dummy. SXFE AT DL % dummy Pt 78 8 38 K AEAS
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CINGVER o NS

[l 7] ISLP 1) [ & A7 il 4E R A2 7 oF BOIRAS 1 IE 7
PE. 2430 ) AR AN, T DR PR X 5545 SRS 46 M ik
Ab A= R R R AT A, 7R UG 2 B TR BN ) A A A
P 0 RSB AT B e, 5 e 2 T A AR O S 8
FRIFAE . B 5 NS Bl i hk A im0 i 46 20 s 21 1) 2 27
1745, B 1 WA RO I L7 B 6 R A ) 52 3 A7
o R R AT A, A A R A B A A R
BRINAE. 5B vstore 8 2% =& A28 v3
FI B0 5 0] BA a[0] S 4f bk i S bk 23 1), % 5
L a[3] BT REHRE %, G RE R RS R R. N
e a[3] AL %R & 455 dummy J#IE TR
HH5 b[2]+c[2], 285 5 [HI N 4%, permute #AE AT LS B
SERIX —ThEE, B OEM a[0] AbiEAT B INEK, a[3] # 0
BRI R ATIEAE va, B M v3 AT s 4L, 45 A7
A Vs, B HE vS R pI 2 S I P AR, XL RAE T 1
EAHT G 7 RS B 20k

Bk, T 5 5 B B 44 4 B T A6 41
I8 ] B PR AR HNT, 7 T R A 2H B ) B R AR A
AT REAE 7, I8 S A R B E A B R
3.3 RiNER

dEimiEk SLP M EAAE N HE L SLP mE MY fe
A )RR E AR, A n) B4k 1)
W2 25 T 3EAR B N BT A5 SLP B Ui i 2 AL SLP
THER IS 28 55 TR AN AW 2R 2 FH. AT )
AL 2 El Xk 1 o e AR T v R AR A ) 2 1 %
], %0 SLP ) B A0 7E 56 s 8 r) B 45 A I8 A7 A2 40

AR A AT, FEREAT A T 5 75 ZERZ AT AR

L REAR TS IE.

KRR 24 B AR A 7 28, PR
FRAMEF, 415822 4 B 5 S0 D S 1 3
YL ISLP RS MEY 1 R AR AR

stmt_coStyload +bool X stmt_costperm

o, stmt_costyioaa NE LA EINEARMT, stmt_costperm
Foon g B AN, B2 a5 HI, bool 1,
A 0.

T [7) 5 55 0] | B SR A ) B 0 R0 B 2H B A,
IS A1) B0t 55 07 N5 AR 15 A EARFF— 2 ISLP 17
il =9 s 1) AR

Stmt_COStysiore + STME_COStyload + STME_COStperm
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