HEWRT—F70F ¢
NANT —< &

arva—-5sq2y O
3.

(2000.

SMEENFIStER X v b7 —7 RHINET-1 OEE & FHM

W A & @ oo B2 | 4n Mt
+B #-—KP 5 B o oM % ok & 7
KO OE P T O 4 &N

LASN(Loacal Area System Network) (X, 7O 7HDT A 7 L TERICEBICHVTWA PCH
ERAVIIRI N EBHAAVF LIV ERTAILICLD, BRESTEEEERAT 001y
FTI—2 25 ATHAE. FETIE, LASN ORHINO7 T b ¥ 417 RHINET-1 #%E%# L RHINET-1
DEXRY 2 HEEOFMEIT 72, RHINET-1 & PCI /YA ¥R $ 5 RHINET-1/NI & 1 Fv7
A A4 v RHINET-1/SW #57% 5. FMEO&FR, HAED RHINET-1 OURE Ay 72125
71— ALOBEBROBEEEICL VHRINTWEZ L bhor. AHE T REINET-1 DR
LEEEB L VS HROBERICOVTHENRS.,

JuNJ1 YAMAMOTO,!* OSAMU TATEBE,*? TOMONORI YOKOYAMA,t3
JUN’ICHIROH TSUCHIYA,* TATSUAKI MIYAWAKI, 4
TOSHIYUKI SHIMIZU,'s HIDEHARU AMANOt* and TOMOHIRO KUDOH!!

The LASN (Local Area System Network) is a new class of network which enables high per-
formance parallel processing by connecting PCs distributed on one or more floors of a building.
It provides low latency reliable communication as well as relatively free topology design and
longer length of links comparable to a LAN (Local Area Network). Here, the implementation
and initial performance evaluation of RHINET-1, the first prototype of LASN are presented.
It consists of network interfaces called RHINET-1/NI and one-chip switches called RHINET-
1/SW. Although the current performance of RHINET-1 is limited by the RHINET-1/NI the
way for performance improvement is clearized.

2)

Implementation and evaluation of RHiNET-1, a network for LASN

137—11
-1

1. L &I

B CIEMEiER PCOEYLAR 7O 7RICSEL
TEEBEENTHHINTWES, ThoidEEREEL
TWBbIFTIEZV., IhbOFEE Y SRR,
Fy b7 CEEL, RERERIEERTAZL
PNTENITEHADOPC IV FAY VAT LA LRASDEEN
PBLIENTEL. T, BREIHBREAR-RAIH
B, F=NRIFAI AT LOFERNERAED
BUEMRERTR ) T L D TEICR .

ZOEIIHELTRE SHIEEBELERT2

11 HEHRALER R R
Real World Computing Partnership
12 ETHREHMFER
Electrotechnical Laboratory
13 BIEZBAY
Keio University
t4 NEC # Y A7 4 X
NEC Informatec Systems
15 ¥ FVxT vy
Synergetech

I3 Ek LAN 25\ 5 T & 72, Gigabit Ethernet
% 1.06Gbps @ Fibre Channel % L% - T RE
BECAY, LANBETOHY VY b 277 ADEHR
REENTREE 2> TWS, LHL, (ERDLAN T
WERTO/NT Y P DREERIEFOANEZEFL
TWwazw, EEEOD 2 EBEXTHOHEICIE, £
LAY BV TEERIEFOANRL 21T TCP/IP
REDTOrIVEFROBLEFEDS, LALIOK
70 R INATER POy AT MBOF — N
ANV FHPREL, BHFEHFE Y PO FIEEEORY
NI =2 R ENFIBTAETDOENNCFIEESEBL
EHFRETHE D, ok Iz, LAN IEMaER
HEDODR Y P T =27 L LCIEMEND 5.
FIT, BABHFLWAY NI -2 25X, LASN
(Local Area System Network) %ML Tw5.
LASN @M1 ICRT L7097 ENIIoELT
BEEINTwa PC 2#HL, PC 7 IR 5 LEHK
DOFFVIREFTH) L A5 L ThHB. LASN I3BHE PC
75 AF THWLITV% Myrinet? 2ft& LT3
SAN(System Area Network) & BIREDL VISV F



BEHD, LAFYUAUNEC, STy b OREIEE
ZRAL, &512 LAN & FRCBRECTHV 57201,
BEL M KRR UBLT, +87%Y ¥ 2 BERET 24
Eiid s ),

LASN ®—2 ¥k L TH#4 2, RHINET(RWCP High
Performance Network) & MR A7 AR L TW
5. RHINET 3%y P 7 =2 kv b T =24V %
7x—A(NI) 2»5#R &N, 5 LASN o%EICh
2T NI EFIRIE A F— b T DA 2 BEEE .
RHINET OR#O7 O+ ¥ 47 & LT RHINET-1 %
M% L 72 9. RHINET-1 1, RHINET-1/NI 8 Lk
REEXT Y "N T 7 EWRI 1L F T AA9F
RHINET-1/SW 283Kt » 7 TERT W 2
2. Y2713 1.3Gbps DEEFREEZFL, 100m O
BECECE SN/ 100 BHRED PC %, 1ZIZEHHER bR
OV CHERETHIENTES.

RHINET-1/NI i, 33MHz/32bits ® PCI /S X2
EEINDL NI Thb. NLICXBEFIUBOY FK—
MCDWTERITERZITE ) 2O PCINA AL
T7 17 5 L9 RE% CPLD(Complex Programmable
- Logic Device) 22 Y FO—J |ZRALTWE., 20
CPLD EOEBEBRAYEZ BT LT LY, ek
T NLICF7- CEMERRGE, MRESMEZAT% ) 2 &8
T&%. BEAFTE% reconfigurable %2 CPLD T
X, PRHEOREVEAREEELHS, 33MHz
TEMES DI LIZEEETH 505, RITEREZEHIC
TAROMATIOERER-7.

33MHz/32bits ® PCI /3 A i3 B E14 T 1.05Gbps
DF — YEEN Y FIBEFD. RHINET-1 0 ¥ 713
1.3Gbps TH» 275, NI Lo @B 5% 8K T
ETIIEPCI N AN Y AT AEEDT — FEE NNV F
O E 2213 THE. L L, EBICI CPLD
DEMEREORIBERLHAERMA L TV15 PCINNA AL

57 x— ARBOWBEE LICLY, TONYFIRIEE
SRTwiw, T, BEVAT Y UIIonTHn
DOPDYBOKMTDH 5.

AL TiE, RHINET-1/NI 2 HWTF — ¥k %
7% S BOEZEBOBHERE I DV T OFMHAER % His
L, SBROYLBDTREEIIOWVTEET .

£l TVIFT 478

TIVIF47 (#X) | twin/diff | bitmap | stride
push ] diff O O
pull O twin O O
mecast @] diff O O
isend O

irecv O

lock O

barrier O

2. 7UXF«47

RHINET 2H\WV2707 55137 35747 LIk
K API %BUTCNI 2fIHT AL Cp7T oL R
EDBEELT.

# 112 RHINET TR#ET2ELTY IF74 70—
¥E%7/R9. RHINET Ci2Ih o) I 54713 T
AT NI AET 5. #0070, KA P70k v it
NI (CHLER % 5847 L7513, BN % ki L TET
THIENTETDHA.

RHINET #8357 37 4 713 KE 3212
SiIFohsd.

o JE—FAEYT I EZX

JE—FMAEYTFAFTH5 push, JE—- XFE
VY —=FT3®»5 pull ZHCICHBRERTWS, N
JL—33 v LTARBANCIE AT — & Dk
%479 bitmap ®°, RAUKERERLT — 5 24
BT 5 stride ZEBFH—-FFTB, F—s0)—
FEFD I — (twin) DER &, twin & 4 42 X
EY O Aff £ BVEEEIC L) multiple writer
protocol ZHF—F§ 35,
BHOBRIINLTAEYFA P 2FIYNTF
F v AP (mcast) bRET 2. vV FFrA i
A4y FOBEEBVLIZD, EOKIZEDLS
FTREERILIZIZT S 2 5.

e Avt—UEE )

MPI 2RRFENB Ay & — VBEEH K- P T

573747 LTisend & irecv 2Rt T 5.
o [EHAEHE

ML R AR EZ Y R -+ 3257 ) 37147

& LT lock(unlock) & barrier %1283 5.

BOEFRNLT)ITF 47 THS push D547 5
JAY872—2%H2IR-T. 94770525
N5 8% NI OFFEDL VAV ICEEXAL LTS
VITATOFETERBET 5.

BEETF—-FDTRFLVALZEIMRETF VATEZ 5.
NGB T TLB 12 L AEMA4T . SEMO
F—FEBOTFLVART OS5 ADRREIZ L h L
To70, RETFLATRECEELY 7 ID &4
TEy MIEWEZL, BETYT ID LEBROEE
TR L ADMIGIABZEMOT O AL > TRE



push( src, remid, comid, offset, flag, status._ret, size );

void *src; [ REET S DTRF VA X/
PPID remid; /* 5k T aEAD ID ¥/
GID comid; /* ZAEWBEZUT ID*/
unsigned offset; /ATy ¥/

FLAG flag; /* EEEERER T I */

STATUS *statusret; /* T 7777 FLR ¥/
[*ERET =5 AKX K

unsigned size;

2 73747 OEFK (push)

i

3 RHINET-1/NI Block Diagram

ENB, NI kALY AE) EOEH (*status ret)
ERAWCT ) IT A7 ORTRII—ZBHANT 5.

3. RHIiNET-1 X7 A

RHINET-1 (X RHINET-1/NI, ¥ X Uf RHINET-
1/SW, BXUHEMKEHE, 7 3I7 4710k DR
aNns.

3.1 XyhT7—U142271—A:RHINET-1/NI

3.1.1 RHIiNET-1/NI tO#s:

RHINET-1/NT i3, 5B %% L 4TS 720
PCIA v 7x—AERW/70 s a VBN N—-F
IT7Thb. 777~ a YHHEIE message pass-
ing (MPI) X— A, #%& 2¥E) (Open/MP) X—2A
DHEHDAY A VTR TE, EHO LINUX O T 1
TSVBIVTFINAARNTANEH VS, 073
7 4 7HEIZ NI Tiihh, ThoEZEAEHLESLT
Lz, TIVF ¥ RAIRETD zero-copy BEXE
Rys.

3 |2 RHINET-1/NI 7oy Z7R%R7.
RHINET-1/NI 1, /34 v b 2%5{§%8 (Interconnec-
tion Interface), PCI /YA ##HIE} (PCI Bus Inter-
face), 7V 37 4 7 MHEE (Function Unit) B & T
FVIFATRERICAVD AT POERENS.
EEEMESER SN L/ v P EZZEHMB L PCIN
AHIBERIE, B#% QuickLogic #O7 > Fa—X
B FPGA # AW, 77 37 4 7HEIIL, in-system
programming 7S] 6% FPGA(Altera t CPLD) %
HwTwa,

EROEHEZM 3.1.1IIRT.

3.1.2 RHINET-1/NI_ETOTY I 51 7 4uE:

O—7# )./ —F (Initiator) 5 Y E—F ./ —F (Re-

4 RHiNET-1/NT ##

(2)Send packet [

RHINET-1/N{

(3)Reoeive packet )

RHINET-1/NI

Initiator | Remote

5 Push O#E

mote) 12/37 v + EET D push 7 I 7 47 DE
17 (1 5) % B1i- RHINET-1/NI OB BT 5.

1) & &:

T IF 4 TRBEE, ) I A TRV ER
BRERNT AT I T 4T RBABRL VA 28
D, A—FTF7OLRAD, FATFUEETTY IF4
TETCLERER (ZREF-STF VAR, k70
A ID, T4 X%) % 7) 3747 REHROL IR
KEERALZLET, T)IF 47 REENS.

T IF 4 T, F—F LD TLB 288 L
TIRE7F LAZHET F LAICERL 2%, PCIN
AFIEEICEE R TRETFLABIUVFA X252 5
Z LT, DMAEZOEREZHT. PCI/YARKI#HE L
T IF 4 TAEEL, T yEXRBOT—H LN A
&, DMA E%EHHO DMA XA TIEICERE SN
T8BhH, F—y&EEP b RED DMA OEE % 2T 5
ZENTES.

(2) /%7y hEfE:

PCI N AHI#HERIZ, BRICEVERE,LLTY 3
F AT BRI - Y EE RGBT S, C0, 7
IFATHIBEE, STy bAv T ERERL, vy
P RZEROZEER FIFO 12~y ¥ OREXHET
%. DMA #5% &7z 32bit 7 — %43, EDEEICEA
FIFO AN SND. 234 v b EEEIL, %EHFIFO
WF = F A RE, 32bit F— KA ¥ — %
7 N TEET S 8bit BRIIEM L, Gk FlT 5.
T VERBEDVEVER, VATV - ¥ AHEL
7o, —F DMA SERFESNL I edH 5. &
B S N7-HER, %ER FIFO HZ2I12% o 72354813, /3
v b EEIITEERIC idle flit 2257 v P RIEA



T5. DMA L AEBESKRT LIBE, 7U3I74
TERIE, FRBOFEOFMIIN LT, ETED
757 R EXAL DI, PCINAHME N LTE
U'DMA ERZHT. ZONBIIHIEERT 2RT
T REETHIETDLDIC DMA 2 RE)T 5 72
B, —REERMNSVEIIIRXE. LaL, kAT
Oy YHRENI EDTITER-Y I TTHE, 0
B PCI NARFEHT 2720, F— FEREORER
%bhH, —F, AAVAEVLEDTSTOR=-) LT
TEFryalley FT5k0D, 20X RiBE%
BB ENTES.

(8) 1%4 v b BE:

VE=F/—=FTW, 55579 FZEHEIAL >
¥ =R 7 M POLRITR- 727 — % % 32bit DFITE
L, FEFIFO IZANS., ZEFIFO XA LTD
F—FHPANE, VE-F ) —FOT) IF 4T
WIS NS. 7)) I T4 7TRBEIL, ~vFFD
VE—-FTFLA%, ZEQRKICTLB 28872
ZEIEY, MET R VAICERLT, PCINAHIH
TICH LC DMA BERZ R4 T 5. PCI /N AHIH%E
i, DMA EX%# 272 &, % FIFOWDF —
¥R EREICERTS.

—EDEIEIZ, PCINAHIBEE ST PCI /S X DEE
FEEDED-DICF— 52Ny 77T BN, 13
EAEDESTTF =3 %R v 77 )T T5I 8%
W, T o NERREEIT)ZENTES, T2, SU3
7 4 TEEOMHEEE, in-system programming T
BETHY, BALBRENT) IF 472 RECELT
EfTTHILHNTESL. 251, RHINET-1/NI i,
SDRAM 7555 TWIN AEY LIEETND AEY %
BELTWD, TOAE)2FETLIEICLY, B
Bo7atyFHREL) Vs VIZEERL I LA
§&7% multiple writer protocol ¥ R —+ § 52 LY
TEL. BIE, BT ) IF AT ERPOERT
BEF push 7 IF 47, pull 7Y 57 4T DR
BELTW3.

3.2 V2UBLURIYF

A4 v F (RHINET-1/SW) B L 0F/ — F B % #5
T % v 72, Gigabit Ethernet THWHLRTWA
Av%ax2va37 (GBICBLUFS ¥y —nNEL
T VITESSE VSC7211), b L IZETEDONAL ¥ ¥
a% 7 v ay (MDS2211A,MDR2211A) #Hw 5.
INbDY Y7, AT 133Mbps x 9bit (1Gbps)
DIEEBFEZHD. F v 7OAHRIEIC 1:2 @ multi-
plexer/demultiplexer % #%, WEBTI 18bit D7 —
FHEDSr oy b EED.

Ty TEEFRBLTEL D) —F 328KET 5720,
AA v FIET8 NS, sHHD&E L.

RHINET-1/SW i3 0.35um CMOS L Xy 57y F
TLVAZAVWTHRLIZ1F YT AL 9FT, 8% 8
DraANERELTWS. RHINET-1/SW 13, B

=====i;ﬂ%@;====
INA B (MHz)
PCI /32 33
TVIT 4 THIEE | 16
Ry b=z 80

HZzbMRuovl, RESO 7y MEFEITIRT 57
DIZ, FRELT v & VIE, IR slack buffer, K18
FrARVFry L ahEOFLWEREBVTNE®
B, NYF YA 7Ny M 2FIBLBERO
ML, ERIFEROTRETH 5.

& 512, RHINET-1/SW 3 Ko7 —%£H
THEOIF Y THREON—F 4 T F—TVORE
> TN =T A X7 ETIRREERD. D720,
B AR RERERIC L B 7 — F 0BmEIRIcIe L
TN—=T AT 7T Ve HEMICHEEL, LELRE
BURER/) PP RUVOLEFERREELLLE
BhHb, INHOBEIEMTIIH ZHT, BIoEEL
MIIER IR, 22T, AL vFF v THEIC
BYBHS 70ty HiHniirsr+yA70ky
FR—-FEZEERL, V7MY TPIEIYL—F 405
T IVORERTH. TDF—TVEREIR, EHVFE
DYIID ZHEMLRER STy 2R VRT3
Lo THBIRT.

RHINET-1/SW 3 ELEH D 0.35,CMOS v 27 10
BORAAB L LT LA CE6l LICEHELS, T3
SEEMHT, MATELZZ ) 7HIZ120 /Y 7THh
0, BK506 DI/O K #FOZ LN TEL. X4

FAR-FOEEZE 3.2 IIRT.

4. F @

RHINET-1 OHREXFMT 2720, EXWEZTY
3747 ONBERRT — YEETON Y FIEOHIE
279, WEICHW &85 E 2 10RT.

T FA7 KM EIE, Altera % FLEX



110.00 - -
—
100.00 |- Ping pong w/o SW .

90.00 Ping pong w. SW -~

80.00

<
=y
o
=

50.00

Latency{usec)

40.00

30.00

20.00

10.0C

0.00 1.00 2.00 3.00 4.00

Data size(KB)
7 REEAVATYY

10K250ABC600-2(25 4 — P %) x HWvTw 3,
BAE, push 7V 3747, pul 7)) I7F 47 DHhE
EE LBy - MREFRIR, $H17%T, AEE
KENVWEBIESIZ 27TMHz T 5. PCI /N AHI#HE, /¢
oy b RFEEE OEREBED BE TR KENERK K
REIEOBRM TR 20MHz 12k K EoTH Y, 4ED

BIE T, PCINADESFD 16MHz OFERTENE

ERTW5,

TI2220/—FBTEW push #E%175 7
0% 5 A (ping-pong) *EATL, FA@MDOLV AT V¥
ZERLERERT.

Push ETHEOSEHOLEEEMZ JE LA,

Yy s - TFIAFER, TYIT AT ORER
DT 22 A PCI NACH bR S & e L
LCHlEL . 28, AN EOT7OZ 501085
ETIEEHIC 1.0ps BERLBRE SIS,
RHINET-1/NI ® PCI/SA, PCIHI#E L7 I I
F A THEEEO T — A NNAETE A IV 7 OBE
RS ITRT. B8 IR LAEFIIET 03
Bz&3IWRT. 20K, £ 64byte DT — ¥ Z#L
ELBOLBEATZRLTWA.

41 LATCIICETIER

BT, TORR%E SAN CERSNIERI A5 &
B LU CTHENT 5. RWCP @ Myrinet % Fv:7z PC
7 FAFETH PM T 854+ @ ping-pong $r1k
EEMOFUETIToBOL 472 413, # 7.5us
TH5 Y. RHINET-1 TiRE3ICELNB L ICH
8lus ZETAH, TNV T+ TOREII»HD
#1.ous FIZA L, W L_XVTRIBLATY
TI® 9.1pus EB. TDLAF ¥ iE, RWCP @
Myrinet Z W TW5 7 5 AFITHRT, 1.6us 1TE
KEZfEEZoTWA. RHINET Tid SAN & FR2E
DVAF OB LTWAED, 4EHO REINET-1

Tt SAN T&» % Myrinet [CHRXTKERZ VAT >
TEFED, CORRLMEOREEERET 5.

BAED PCI NAKIEEE PCI NAFIHAEOM L
PEELHRITER-TWA, FiXE, PCIL YA L
O —HUNAHEDF — ¥ #xk Tl PCI NS AHIHEA
D FIFO A5 full iI2% 5%, 7F— YEEDOERT I TEE
HRONADEN T oHF v a v HFRBENTNIII
HEFENTWE., 207, K&ER7T— % TIiX FIFO
Dl 2% BFCTRIUDONAD N S s rark
BB LRWED, VATV RECRS.

BAfE, REMHTPCINADTF — ¥ %) AALHED
THE5U—ANMNADIN T ¥ a v 2HETHE
T 0.90us 2o THBY, FLFEMTO-FNNRR
F = FHIBED TH S PCI NRAOERLRKT S
T 1.1Tus 2o T 5, EFEREME S PCIN
AET—HNNRAD S vH 75 VB FDINAH
REIENS LEEICS IR FONAPREEH SIS L)
RS2 EE YA LICk Y, BAEL Y 2.0Tus DL
17V VEIRBY TR TH 5.

4.2 NCFBICET 3£

RSNV Figx ET 5 &, HIRO RHINET-1 T
13 4K /34 b D#E%ETH 3TMB/s D% Y Figk1%
TW52%, Myrinet £ TO PM Tid# 119MB/s D
RNV RIERELRATWS D, RHINET A v b
T— 7 ONY FIEA PCI SADFNRE ) KEWZD,
BROHER T - S8% %479 & PCIL/NADNYF
IEAEEE & %2 2133 TH 575, BED RHINET-1 T
BFZ I TOREIESRTHRY., ZORRILUT
DENEZLND.

BIEDOFER, 7— ¥ DEEREIC PCINAD T ¥
¥ 3 ¥ 32byte(8word) I 1 EAFRF STV D
T LAD A o7 (K8 hiEEiT ). KRS -7y
FZS #STOP #7H —~F LTWBIETHSB. &
DFWIE, A4V AEY2LDY—FFIZ, A€ -
J—F LIEENS PCl 2= Y F2HEVTWAI DS
EREEZONDE, COawryFidxyyadiAy

WENE

F5 %Y (us)
(1) | PCI 7Y 351 7EAAME 0.00
(2) | LB TVIFT 4T EERHEME | 0.29
(3) | LB 7—% DMA RBER 2.04
(4) | NW A~y ¥HH 2.21
(5) | PCI ¥#-% DMA Bt 2.64
(6) | LB 7= 5 B LS 3.54
(7) | NW  F— s b 3.96
(8) | LB 797 &ikH DMA EXK | 4.98
(9) | PCI 735 7#3AA DMA 5.94
(10) { LB DMA B#HER 6.23
(11) | LB F— s EN LR 6.97
(12) | PCI  #—% DMA B 8.14

PCL: PCI NAPF ¥ o vay
LB: O—ANNA+F ¥ rary
NW: Ay bI—=2b50¥ 27 ar



#REQ
#FRAME
. HRDY
B yg10p
AD[31..0]

#ADS

#nREADYo

LAD{31..0]

HDMAK I CK

TxData

#ADS

#nREADY i

i

HDMAKI CK

=
=]

#REQ

2

#FRAME

#TRDY

AD[31..0]

X8 RHINET-1/NI jLBieE

Y AXUTOH A XDF -5 2HOCRICFIAT 2 a0<
YRTHBID, 5=y b (ThbbFv T4y h)
HE)FAVDT—5DT ) 729 F 2752 % L
B, FDRD, KDX Xy aTA4 DT — ¥ Dk
HARICEDLR WD, =4y FIZ L 5hE59Th
Tt EEZLNS.

ZDAEY) - J—=FExFyv a4 %4 XLE
DELEZAITI AEY - Y=F - I LFTNVEBVS L
VEETHIET, F—YEEBORELRHE, N
FIE*HETHZENTES,

7z, BTE, RHINET-1/NI 07 0 } 2 VLRI,
FEEE ST EFToTwinzd, PClI NAD#E
5 16MHz TEMEL T3, 7~ FEREISEHE LT
TABEHIC s 70 I VEBEHOMEIEIZL
bl beELIONDL. ZOBIEREKIIEEIC
L) 25MHz BEIZRSEETELLBbNs,

5. 8b ¥

LASN ## & —} T2 RHINET O—XkZHETH
5 RHINET-1 OEZEZITV, MHEHHGE LTF—%
EERNOREZIT-o 2. ZO/KE, BEOEECIR
Myrinet 2R &N 2 SAN LHBLTCLAF >3,
AN FIRE DIIE B LD h o7,

LAF Y YICLTIE PCI SRy b a—5 08
TEZEETZET, BELY 2.07Tus 1TEELT2H
BT THLEZZONE. 5i0, PCIOIT LK
EEETLHIETHEE LS DMA 838 REL 2 b,
BLE NV FIED PCI SADNY FilgvioiFWv 3 ¢
HTE%L1thbbELZLNL. LL, 2OBE
W37 0 b aVEEE OBMEERE ¥ BT 2 LENDH 2

e, Stk 7ok avEEROEREEEL, &5
RBNTA-IVAQMLEEET. ThbDHEIC
LY SANHADLAF oY, NUFIBEPERTES
TREME TS EELZONS,

B, BB LELRET ) 3T 4T DEREL,
BHIT TV r—2a v DEERITFoTVS,

2 £ ¥
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