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Evaluation of Special Instruction Implementations in Soft Processors for High-level Synthesis

Kazuki Iwahara*, Non-member, Shuichi Ichikawa*®, Member, Naoki Fujieda™, Non-member

(202243 A 16 H5AF, 20224E5 H 14 HFHE2AY)

It is important to protect the intellectual property (IP) of embedded software, which contains precious know-hows

and trade secrets. As hardware is more difficult to analyze than software, it is possible to protect IP by implementing it

in hardware. It is particularly easy to port software to hardware when both the software and hardware are written in the

same language. Some recent soft processors have been written in a high-level programming language (e.g., C), which

can be synthesized by high-level synthesis (HLS) tools. Sakamoto et al. (2018) implemented a function of a software as

a special instruction of a MIPS-based soft processor. They also pointed out that passing arguments and values involves

various problems. Iwamoto et al. (2019) and Masanobu et al. (2020) enhanced Sakamoto’s method; however, their

evaluation results were imperfect and problematic. This study resolves many of these problems and reports more eval-

uation results than previous works. Detailed evaluation results suggest that the hardware implementation of a function

is possible and that the overhead in latency and hardware cost is modest.
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BT EPTED OO, AR Y AT HIIFIH H AT
HEoTVELD, ERT D2V 7 by =7 b HHIIESE -
TWAIEDSv, BEHIIN— K7 2742 H A5 34X
52 LR, FEIbHISWIES 2 HEH O 2 FET 52 &
SILATOI T WD, ZD70MARY 7 b7 =7 D—i
FEMEBLT 22 L1, MmO THRRERTH 5,

) LR LS 23 5 —2 0 4R,
AAEE e LTHRT Oy FI2{H T 52 & TH B, L
BRI R R E RS IEH, — IR T 2 T NAD
A8 7 x—A%e N LzERE R, 2OFEETZ DR
BMER D, AR OSHTIETNAARNTANDLETH
Bo N T x T VNARKEHD T — ¥ EEk TR & B IEDF
AL, WREEOR MV Y 71205550559,

b —o0)E, EHEKE IOy FNEICFERL,
VI =T bRk E LTS 2 HETH B, IS
MEmoa4a 2R L7727 a+x v (ASIP ; Application-
Specific Instruction-set Processor) 1, > A7 4 OfEA L
FHIE LTAELHWENTWS 9, fEo THHR#EL H
ML L7z ASIP #1ER S 2 Z & b 4iiIc i Cch b, L
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OB TH 2 UL, BRI ESLo X ) IR b
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BG4S IZIESILTE B0, BEDISHOARIEN
BER RIS L S i < v,

U4, FPGA (Field Programmable Gate Array) $4i Dt
BIZED, VAT L LSI OHGAEEDNEH R 272, &5
2 CAD Bfi DA &L o T, BFa A M RE CHIE S
7o 7Oty N—Fy = 7ERSEE (HDL ; Hardware
Description Language) Citilk &1, BLABFHMICL - T
HEA W T& %5, HDL Citik s n/-7at v ¥ (V7 b7
Ot yH) o, FRHEMCEE TRI A b~
ThkA 70ty 2 ERTRECH L, 29 LT, HiED
FRE S 72 ASIP b5 - #ETE 5 L) Il o7,

B i o R, S ICEHE L - B s % RS
BHETH Ho B4 HDL 2 5 i B % R 5
Y7 b TR T I v SERETHEINLTY
5728, M LT 512137055 4% HDL IS f§ 05
BdHo7z2e LHLINSIEFEDOEM AR (HLS ; High-Level
Synthesis) HAMTOHESIZ L Y fEREN>DOH %, HLS 1T
0773 v 75 BIZIEC Tl »OmBims s AT
57280, N=FRo T VT M2 T OBERPERIZE >
7z (HW/SW thifla%at) o

AU TI, MFREAEHNE LT, WH78 7740
—Hhz Yy 7 M Taty FoRKa s e LTEBT S HEI
DVWTHET 5, S5 IIEBREAOFEEIZLY Fat v
DX EWRESED L) B AT B o= G
T 5,

e BARL, FESIZLBMIRREEOTINESIE % fi
L72bDTHb,
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ERARTRE R Y 7 Ok v R, A R HBYTRES
NTWw5, Skalicky 5 71, C Si itk S izdn it v b
ialb— S EENARTAZLICEDY T T Ouk vt
BT S BIRE L7, Rokicki 5 ®1%, C/C4++Titik
EN/ZRISC-VT7 —F77Fx¥DV 7 F70+t 4 Comet
FIE L7z, Comet 135 XA 774 v 2FL, HRE
N T4 VREED IR X N T Wb, Mantovani 5 @13,
SystemC SiECitik &7z 32 ¥'»v b RISC-V 7Ot v ¥
HLS5 #42% L, %M HLS (Stratus HLS) CT& % L T Xilinx
Zynq SoC FPGA THEEEFEM L 72,

TASG O, JeH7Ta 77 LoBBEY 7 N Taty i
DEskfr e L LCEETLZEHIRE L (Fig.1)o V7
k7 at oy EIRHAE LEEE (CEi) Tl dhTtwi
X, WHO—H % 7ty FNICRBEIT A 2 LI E
5 Cd %, Fig. 1(a) IZBBHHE], (b) IIBHZREZEL TWE,
Fig. 1(b) T, Rk L 72\ %L Function() ®N% (Func.
code) #V 7 b 7at vy HHICKEEIL, HHad L LTER
LCTwWb, I 71277 4O Function() W T, Func.
code DD Y IZHIE S 2 Fikdn4 (Sp. Inst.) ZHLDIAA
T, BHEY2EFTHAI LI VA EERT 5,

o7 7Tu—FTid, bS5 EEmEIC >0
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Soft processor Application
:
.
(a) Original design
Soft processor Application
.
(b) Hidden function code

Fig.1. Concept of special instruction.
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HTELDOTHHADI LIS, FRFATIFT)VDBAETHY,
BG4 2 b VIR OS ICHEE KITE v, 0
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by 27 OMEIZTIEOBLEED HHETH L7120, BHH
A LT 2B S DO LRPUEL R D, BESBH),

WAL OF, MIPS 7—F7 7 FvDV 7 k70t v
Spim-like % H{F L, Skalicky 5 "OF:% X— 2|2 L TH
M aEE L, ERaplts a8 77 r—2a >
& LTIZCHStone X F<w—27 W) b 3fEMHL, 5]
BOZIELHEICODWTHRE Lz, L2l s, B
M b3 A BEEBOBIRFTEDT KRy 2 Th Y, FFlixd 5
DT TNr—2arhPF3MEE LI EHRETH - 72,

ZZTEADL @, JARL OOFE R FRET LR L7,
BB DI 2 DO HHE (FATHE & o — P A X) %
2y, WE 7 7Y A —3 3 b CHStone D9 5 11 flfE~
PR L7z SHICEIHOSZE L HEIMIZONTYH, FEH
ML CHBIL 72 L L 39 DTN — D) B8
FECTAREAD AL, RO L Tnb, RE
EONER, BNAREEOTLT -, Y Iab—T a3 U
DITT—Thb,

BB S N, AR L D OFFiRE R & B I FRET L,
EBROREGIIEARLOHREL D DLV & 2L 72,
FAHMEOFERTIE, 39FD ) £ 23 FDFER /(Y — TR
BANEL TV, SNTRABENETET, EBMEF
fiie UCEBEEICRIT 5,

BB RENEABEEIL, BNEHEPYIal—Y 3
VIIEFEICHKT T 555, BErS M SNAEIEL LR
Wi W) EETH 5, CHStone 3EMARHONY F<—
I CHLIZHOT A MRy FEEEDSSH V), FHE S N7z EAH]
B —HTHPHERLTVE, &5 A FTIIEEOEE
FHEL, I A—FErRI LzREZMmE L TGRET,
BT ANPEFERT TN, EYEIZETOILABIETT
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AR CTIREES DR LAAEGZHEL, 20BN
FHLPIZT B, SHICAEET N L CHEIEMZ 1TV,
BHHGSEMNIML2 70y SR & BEHEEICOWT
BAFEEZ/T) S 2 HRYE T 5,

3. EHGSEEFE

ARFFE T, JefThige 100209 L [F L { MIPS32-R1 7 — %
77 FxDV 7 b7ut Y (Spim-like) % FHlizEAz L LT
vz, 2512 Spim-like (127 7V r—a v O—Ei%xH
Haar & LR L, Y 7 b 7ut v ¥ (Spim-like_sp)
% ERT %, Fig. 1(a) ® ¥ 7 b 70+ v %% Spim-like T
HY, (b) ®V 7 b7t vHH Spim-like_sp IZxFET %

2T HMRANEBY, 77 r— va v OB EERGS
b3 57:0120%, V7 by o7 EHHAGAOROT1% - 6
DZFELFENPTEIC S o SOFERFEISLT, £
53 % Spim-like_sp DB 7 7' r— 3 3 ¥ DFEFT
W B 2 2\ 5720, w2l X 2 AL E

"C&)%o

KRR TIE, SEATRIZE DI hEtwn, DT 4 @) O#%E
TP % 17 - 72

(3:1) fEEL:sp —fRICMIPS isrt v b TIE, —

EDEMEFHITHE, VYA 2o THABOTIK L E
2 TET o AR TH % CHStone (3 [ /MM H &
179720, BIEICIZNHL Y & $a0~%a3, fHIZIZ$v0 &
$vi HWwSs N AT,

AWFE T, HEHGSTIHL A FHW2Z 7L
BHFETHIUE, LIRS ZHVEEL 21T ZOFE
HWhHaz, LT sp &5,

(3-2) sREL (ptr FIHROHNILT EHHECH
4X#k§Téé% &, FIBREEZ L DR S TRTET
ZENTEL W, ZOE, AEV AL THIERMEEL X
T, :I‘//\( I 7% LIWZEBIA 5 v 7 EICH A FER T
bo 29 L72HG, SIEEEM L72HEO T F LA 25
Ulj‘lj (r_j—o

BRI, BIBEEBOERT FL A% LT A5 ITHERK
LT, OV IR OFEFEHHAGSDrs 74—V &L
TET, TOFEELY, DT ptr LR, ZOFERETIE, H
HEIEAIZAEY) 7 7 2 2AOFEPmSh, HHESH»
5AE) BHEPHRET S,

(3:3) XUZvyFI/Ny Kispms HHGHH»OERE
AA VAR ERBET DL, AEYT 7L ADWEO R b
WAy 7R DURENEDN S B, 22 TT Uty HNIZEIEK
21 (SPM ; scratch pad memory) * H& L, M
HEAA UV AE) OO Y ITSPM ZHFET 5 L) 12T 5,

T CHStone IS MABHONY F<—25DT, EARKTHFE—
FENBZWEFBI/NEEEREISEENL TRV, 7T ) r— 3 12
DFADD 7 EFB/MNE S ROEBE A E TN 555, Z UIE w /N
Fa W CRE/NIUTHE Z ET S (WhbWw3) soft-float LHE % 7L
WL7ZHDTH 5,
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V7 MU S SPM i AEXT 572012,
N2 MTaaailicFEzRT 5,

ML, 5I8&TE SPMICA N7 LTH5, Hde4s
IO, BHm4A I SPM EofEE F W TLE 24T\,
filiz SPM (28 &iAte, FHGHIATIR, BIEUE SPM 25
flEZE—NLTY =T 5, TOFEEFFEEZLT spm.s
awg

SPM ~Du —

EROERGHEFEELIELES, SPMIZ12THY),
/\ﬁﬁéﬂ% )ﬂunv HIfRCHIH - 2 s S 720, B
B (V7 b7 27) fllIZSPM ANOT — N4 A b T4
WILETH 5,

(3.4) XUZyF/XyFRispmh SPM~OO—F -
AMTEYVZ P 2T TIHONDYIC, 2OBEEN—F
7 =7 T Jii %, LLF spm_h IR, Z OREHTIEE]
BE7 FLACESN, SHGHMTSPM ICHE—F - &
N7 35, 20O (V7 by x7) flloa— Fidptr
aﬂt'&éoEﬁﬁ%%ﬁﬁ%“ut%ﬁ,@Mu%A

CEBEDRAEY) &b BERN—FT 2 THEIFITKE
<$é#,X%/X%UN@77k1dLﬂ@W@t%&
0T, HREETAEMICZD EEZ b5,

4. REEFHE

4-1) FHMERE  AWECHATLIV 7 T =T H
FEIELN—FY 2 THFERESY, #NZN Table 1 & Ta-
ble 2 12F &5, FEMixFHICIE, JofTRFZE 0020 L E
CHStone X F~— 7 W& 1%, CHStone (& Table 3 |
RY 12FOT7 TV r—=arhbib, 09 H MIPS I
main B2 TR ENTB Y, IhEHHGHE L TH
BEshE, 7T7)r—aryefyn—Fro7bEns
ZEITHBDT, RBEOBEDLLNND, ZDI2OIAT
gL 20 & falfgk, REFFETH MIPS < 11 o7 7
r—33 VIZOWCEHE 4TS o

(4-2) FAGSIEORE TV IT—T a3 YEE

DB B Z)iﬁu, DR HEHRERAL§ 2 2 E P
DL D, TIHE—IZ, M5 HLS Ol 128 L 72w

Bz RAVNEDNDH S, B 21F Vivado HLS TIEFHF
EERTET, KA 07 ORELHLHIR S5, CHStone
BEMAEBRHANYF~Y— 27 2O THEBEEEIS T ATV

Table 1. Application development environment.

VM Software
Guest OS

Compiler

Oracle VM VirtualBox
Ubuntu 18.04
Mipsel-linux-elf_gec ver5.4
Compiler Option -EL -mips32 -static -nostdlib -fno-builtin -msoft-float
MIPS32 Release 1

CHStone v1.11

Architecture

Benchmark Software

Table 2. Hardware development environment.

HLS Tool
Logic Synthesis Tool

Vivado HLS 2020.1
Vivado 2020.1
Artrix-7 xc7a100tcsg324-1

Target Device
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Table 3. CHStone benchmarks V.

Application ‘ Description
ADPCM Adaptive differential pulse code modulation

decoder and encoder
AES Advanced encryption standard
BLOWEFISH | A data encryption standard
DFADD Double-precision floating-point addition
DFDIV Double-precision floating-point division
DFMUL Double-precision floating-point multiplication
DFSIN Double-precision floating-point sine function
GSM Linear predictive coding analysis of

global system for mobile communications
JPEG JPEG image decompression
MOTION Motion vector decoding for the MPEG-2
MIPS Simplified MIPS processor
SHA Secure hash algorithm

Table 4. Functions implemented as a special instruc-

tion.
Application | Selection criteria Function
exec. time upzero
ADPCM -
code size reset
AES exec. time AddRoundKey_InversMixColumn
code size ByteSub_ShiftRow
BLOWFISH time/size BF_encrypt
DFADD time/size propagateFloat64NaN
DFDIV time/size mul64To128
DFMUL time/size mul64To128
DFSIN time/size mul64To128
exec. time gsm_mult
GSM -
code size gsm_norm
exec. time YuvToRgb
JPEG -
code size ChenIDct
MOTION time/size Flush_Buffer
SHA time/size sha_transform
WS, —#IZ HLS 78 2 B0 3 flfAH 0, 2 ol

3T 5 HLS ORGHEICR L > T0b, S612, Eilm
ST HEEE, FOMESFUH SIS BB
BTHASN TRV DTHAL I EDLETE LW,

) L Emz L) 2T, BETAEEIFEED
EBE (FE) TERIENTED, L LAMZECITEER
DRy F< =7 % HTEBIRHE 2179 720, LTD 2
DD FME (Selection criteria) TR Z IR L 72,

E1TREA (execution time),  BhY 70 EHILUE, FEATIRERY

DEVIEPERELROTHE LW E W) EZH,

O— RFH¥ A1 X (codesize), 7 EPHAE, £ I

TREREEE KO LMMEFE L 72 ERH,
KT TVr—2arDF TV y b7 7 AN EETHEES
077 ANns, FEROBNATHEGROMBEEAL,
HPGER L Table 4 I2F 205, EOPOT 7)) r—3 3
YT, EBH0RMETHE UBEEDNERE N,

(4-3) REEOKRI  AWZETIE, EEL PWWORH
HEREZITV, BIEREICOWTHEMNICER 2 728 L <ig
IEL7: ¥79 Vivado HLS LT Spim-like_sp D7 7'V 7 —
YavAF )7 by T ELTEHNL, CYIal—
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Table 5. Self-check results of Spim-like_sp.

L . L Self-checking value
Application | Selection criteria | Impl. — Remark
Original ‘ Current
ptr 0 0
execution time | spm_s - 0
ADPCM spm-h 0 0
ptr 0 0
code size spm_s 96 e NG
spm_h 0 0
ptr 0 0
execution time | spm_s 10 0
AES spm-h 10 0
ptr 0 0
code size spm_s 1f 0
spm-h 0 0
ptr 0 0
BLOWFISH time/size spm-s 1441 0
spm_h 1440 0
DFADD time/size sp C 0
ptr 0
DFDIV time/size spm-s 4 4 NG
spm_h 4 0
ptr 0 0
DFMUL time/size spm_s 8 0
spm_h 8 0
ptr 0 0 -
DFSIN time/size spm_s 23 23 NG
spm-h 23 0
execution time sp 0 0
GSM -
code size sp 0 0 -
ptr 3cbd 3cbd NG
execution time | spm_s 3c96 3c96 NG
spm_h | 3cbd 3cbd NG
JPEG
ptr - - Csim.error
code size spm-s - Csim.error
spm-h - - Csim.error
ptr 0 0
MOTION time/size spm-s 2 0
spm_h 0 0
ptr 0 0
SHA time/size spm_s 5 0
spm-h 0 0

arvaEfToTHTAMNDRVWERF = v 7 L7z, Table 5
KT AMDETRHERE T LD D,

Table 5 IZ/RT 11 FEOT 7)) 7 —3 3 2oV, Ta-
ble 4 IR L7-Bf e EHMr b L7z ZOBIITIE 2 ES
HEZEREZZ N L7290, Impl. FIIR L7 (3 )
B L7, FEATRE (Self-checking value) 13 &I D R
DECTHY, 2BETOHP LM@Y O FEFRTTHb,
Original ¥N13ME1IERT (IE4E D %E2E), Current F1T 1B 1L
DETH 5

JPEG 122\ T, FETHER - 2— FH A4 XowngFhno
HHETEALZMEY, ELCETTLI LN TE Ld ol
B2 YuvToRgb O H i dx 4 bic o Tid, WFhoikiT
YL HOAR—FAFE L T b, %k ChenIDet O iy
TR, YIal—varoEwcIs—tih, FNR
FelH 6 W2 RN TH 5, ADPCM, DFDIV, DFSIN &
spm_s [ZDWTIE, HEF TA—RELMBETE TV,
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Table 6. Detailed evaluation results of Spim-like_sp.

App | Selection criteria | Impl. | Latencylcycles] | SLICE | LUT | FF | DSP | BRAM

ptr 922027 1029 | 2986 | 2013 | 13 2

execution time | spm.s 1459475 904 | 2873 | 1774 | 13 2

ADPCM spm_h 931275 1008 | 2989 | 1973 | 13 4
code size ptr 1141912 1381 | 3360 | 2620 | 10 2

spm_h 1142122 1509 | 4133 | 2684 | 10 2

ptr 274584 1083 | 3187 | 2442 | 11 3

execution time | spm-s 551721 1001 | 3075 | 2232 | 11 6

spm_h 284196 1159 | 3288 | 2496 | 10 10

AES ptr 489321 1545 | 4028 | 2926 | 10 3
code size spm_s 509001 993 | 3005 | 1975 | 10 5

spm_h 490651 990 | 3002 | 2039 | 10 5

ptr 2813380 2925 | 7780 | 6066 | 10 2

BLOWFISH time/size spm_s 39678554 2341 | 6613 | 5800 | 10 6
spm_h 7697621 2764 | 6186 | 6932 | 10 4

DFADD time/size sp 106993 911 | 2787 | 1736 | 10 2
DFDIV timesize ptr 302420 994 | 2984 | 2076 | 26 2
spm_h 302480 1027 | 3008 | 2034 | 26 2

ptr 44311 1025 | 3123 | 1942 | 26 2

DFMUL time/size spm_s 47535 1040 | 3055 | 1985 | 26 4
spm_h 44367 995 | 3043 | 2066 | 26 2

DESIN ime/size ptr 8518397 1025 | 3123 | 1942 | 26 2
spm_h 8522555 995 | 3043 | 2066 | 26 2

GSM execution time sp 260206 831 | 2586|1684 | 11 2
code size sp 276032 855 2662|1648 | 10 4

MOTION time/size spm_h 23480 1281 | 3781 | 2787 | 10 4
ptr 1191326 1198 | 3694 | 3019 | 10 4

SHA time/size spm_s 1400524 1166 | 3747 | 2850 | 10 6
spm_h 1219082 1263 | 3903 | 3033 | 10 6

B ORISR, AWFZE T3 JPEG OFHiIZEE 0, 4% 0%

e L7z, LT OFHIETlX CHStone @9 % MIPS & JPEG g ’ 68 Eptr mspm_s mspm_h msp
W <10 IC D W TS A R . 10D T 7 7 — B
Ta s lonT, 3B3HMOERE Y — D)5 30 HTER g 1
WEATER SN2 B—HA - 72 3 BTN S spm.s s 0s
Than, BEIIOVTHMAETTH 2., 5 | Il | | ]
(4-4) FHEFHER CPIal— a3y CEFHEN =0 2255223299885 9
REZE <7 30 HOEE (Table 5) 120w T, FAFIEM & Ségg5s8282-:-3"7
N R TG R B L7z SEATE RO % Table 6 T8¢ ? 28
2% &5, Fig.2 & Fig.3 |, Table 6 %5 %4741 7 )b %%.;E g@
Mk slice &MY ML, Spim-like (BH&4%L) @ = T8 3
iz 1 & LTHMETHRLZZbDTH S, $7-Fig.4 13 Fig.2. Latency.
slice fli & & AT A 7 VB O (AT #8) Z/RL72b 0
T, ATHIZa A b M E R TFHERIE CH 27, 4
SFffiTiE, F 3 Spim-like_sp % Vivado HLS Tz &k g , "plr Mspm_s Espm_h ®sp
L, Spim-like_sp HO7 7)) r—3a 2 WY I 2 s
L—v 3 v #4715 T, FATH A 7 VB (Latency) IS % 3’
FEATRERNE S A 7 VIR L 4 2 VO TS 555, A% 2 ‘ |
BTRETOERE Y — Ty —7 v MEWkE% 100 MHz § Ol | |||
L, A 2 VBRI L (100s) T % & AGE L7 23 5529333883 ¢
ZDIDFELTA 7V FEATREH OFHEFIE & LT b, $23g8586<F=2g5372
BAAEGOMET 2 — 2> VRSHROBEE T 5, ggeg® : e
N—= N7 = 7 &EFRE, SAA L7z Spim-like_sp ©® HDL 5 ﬁ % = 2— g
TIERMIZ, T A M slice EAEICILBIL, HREIXFEATY 1 7 VI Fig.3. Hardware resource.

B B 7250,
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3 19.3 | 44

a mptr mspm_s mspm_h =sp

2 o

-

o

Q

=2

S

o

2

g o n
> » >» » @ U U U O @ QO Z O
o o mm =~ m T™m Tm TN O O O I
T v w »w O » U 2 0 z 2 3 >
2 Q53 5 28 < ¢z 2 25
= =% ¢ 10° " & 8 =
T 2 8 & 2 2 g
8 S o T g 2
8 & & N E
= o 2 2 s &

N 5 =

s g :
Fig.4. Area-Time product (AT product).

Flik % Vivado CTRBRAHL L TR 725 7272 L MOTION @
ptr & spm s FEHIZOWTIE, AWRIFICT T —HFAE L7
O, WHBBEORBL V2 THILNTE Lol D
7o ORBEOFHGTIE FFL 2 A BV 72 28 FOFER Ry —
2DV TEHlifE £ % R LTV b, FPGA ~NDHERTIX, &
JF =X slice, DSP, BRAM 7 EONFRTREN S, RIFFE
T L 72 XCTA100T 121, 15850 fE D slice 2S5 S,
% slice 12134 2D LUT & 8 DD FF & F N T 5 W,
E 512 XCTA100T 1213 240 fil o> DSP (25 x 18 sedidy) &
270 16> BRAM (18 Kbit RAM) »#E#H ST 5,

MOTION (ptr) OEALABT T — 13 JATHFE 9 C b i
ENTVZODTH D, T7—IFHERBIEAL L 72BN
BUIAEBEADOF ¥ A MTHY, Vivado HLS THE% 5%
BHOX v A MR- PEN TV EHERETH S
LEZOND, ZH) LMEIEY - 23— FOEEHRZ T
KB TREZ b HIILZ VAT, ZAUIHFED HLS B 2 A4 O
LHE B RFFETIE, FBIEF 24T ) 720124860 S
NNV F Y= Ty L E5EHL TS L) HIFED
HY, V-—Aa—-FOFSHRIRNRIZHOTWDE, H
FlCHARY) 7 8 SR RGBT RE R b DI L 7225, K
EGEFIIELR TR TR R 2 HAF L 720
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