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Prototype-Based Object File System

IsaMU KANEKOt and MASAYUKI HATAKEYAMA'!

The starting point of the present paper is based on the idea that the execution environments
should be developed on the object-oriented file system for the large scale simulations of the
physical phenomena. Then, we have developed an extended hierarchical file system that will
realize the concept of the prototype-based object. For this purpose, the access restriction
mechanism to realize the encapsulation and the information hiding of the object, the delega-
tion link to share the common parts among the objects, and the concept of the self-directory
have been introduced and implemented on the UNIX file system. We call this extended
(upper-compatible) UNIX file system the Prototype-Based Object File System (PBO-FS).
This file system has been applied to some problems such like the object-oriented numerical
wind tunnel flow system. The results are satisfactory and valid as the object-oriented execu-
tion environment. This PBO-FS and/or its application examples have been compared with
other studies and that no other similar concepts or systems like the PBO-FS have been found
out. Then we can consider that this PBO-FS is a new object-oriented file system with the
concept of the prototype-based object.
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structdinode { ,
u_short “di_mode; " /* 0:IFMT and permissions. */
short di_nlink; - '/* -2:Filelink count. */ -
ino_t “ - inumber; - . © /* 4:inodenumber.*/
‘u_quad t di_size; /* 8:Filebytecount. */

structtimespec di_atime;
structtimespec di_mtime;
structtimespec di_ ctime;

daddr t di_db[NDADDR];

daddr t di_ib[NIADDR];

u_long di_flags; .

long d1 blocks;

long ;
"u_long

h 

/* 16: Lastaccess time. */
/* 24:Lastmodified time. */
/* 32:Lastinode changetime.*/ .
/* 40: Direct disk blocks. */-
/* 88:Indirect disk blocks. */
/* 100: Status flags (chflags). */
/* 104: Blocks actually held. */
/* 108: Generation number. */
/* 112: File owner. */
_ /*116:File group. */ |

/* 124: Reserved; currently unused */

E5 PBO-FS®i./—FH#E&k
Fig. 5 i-node structured data of PBO-FS.
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Fig. 6 Array of di_permit of i-node structured data.
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1 PBO-FSDYAFALI—RESALT75)VHEK
Table 1 System calls and library functions of PBO-FS
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Bt

int chper (char *path, int permit)

int pmask (int mask)

int dellink (char *spath, char *dpath)
char* getself {char *buf, int size)

int chself (char *path)
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Fig. 7 Directory composition using multi-stage
delegation links.
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B®mY) 7t dellink VAT AT— (1) 2L D
EREND., ZOB, BR) V7 THHIL2HRT
L7:0DEREERELEBEST AL )OI
FYLi/Z—FizEmMENS (K6 @ dlink & dno).
PBO-FS Tit U-FS £ b ERHEBFEOHEBIZL
h, BRELEdno 24y MIHBRLTWE (K6
£R), I-SRECEONER) v 7 ARV, T
NI W EREXEIR1 DS 15 THEH, MDITK
FEOVEMELBORIBENRKEVEPLET S, TR
BREOEETESRIUTOLBNTHS.

(1) ZH®Y 27 %KDY A7 L3 =) dellink
(delegation link) @BIME ZHEFATE S
I3i2a< v Fln 2%H.

(2) FH)VI7ERETHIDC, A—FVARD
INALBREH namei XA HE.

PBO-FS Tii, dellink ¥ A7 42— ML hFER
Vo BEIAER SN BEE, TR V7 HERS
nNaF 4L 2 P YATELNLTVARVED /NS VER
BEBEOEMEDNS, THICXDVERY V7 PHFE
LaWwF ALy M HZICER) v 7 RERT D &,
RN BRELEDL, 2, ... &% 5. KITBEXRL

TOrIATR=RF T2 T 7 ANV AT A 2677

LINER) VT EBEENRKEIVIIERIIRE SN
BOT, BIERSNAERT v 7 HBLRNER S
BRI EINERIIREICFEREINS.

FEROVATF LI, BRI 7ICEIER
ENFPNEVATF LI —VBEFOREVV AT A
T VECXENRAE, Py RY v sy o
B VAT L a— v EEHR AT LT — VAL
LTWAZ L LA THA, TAMETT TR
X iZopen Y AT AT —IVIZBAL T}, create 77
SavhPRESN TV RVERILOA, BRI Y70
BEZGFIDODLELTNS,

RIZEBR) V2V —THRIMER SR TWAHED
METHAN, THE) 7 3BEHR2 Ry ) r
s LTEREINTWARED, Y UvRYy 7YoL
FROWNEETITbR TV,

FTUFSOLYER) w2 ) v 7T, )y 72%H
VY 2B BEIN I ESAMBUERET S L,
“Too many levels of symbolic links” T 7 — A" 4§
L, 2T ryRY YT YO RERISES
Twhir\ne, TOLT—DRELZVD, TR~
2TIIT7 T ANERORLRVIEE, BEMIRDY
VORERRETL. FOD, B v ION—T)F
FHELTWANSARNTHELRV 7 7 A VEERET
BEIDIT—HNEETS.

3.3 ENTIFsLIHMY

U-FSTix7 7 A VRBREORIEAE LT, 774NV
IRAGDH P THEDIFAIRTOLATLIIFD
N—=FFALZ M) EEY, FOMOBAIITIEA
TrEONL VR FALZ M EHVS, TRICH
2 CTPBO-FS T, &N« THEI-IHEILT
TQEAT LR OELT7F AL 7 P YDPOREEIT).

IIT, BAVTF 4L PR 2EHTRRA LD
(2, TOXANEFTLTWDATOY FTLT 7 ANV
ETAFALZMYTHSL. LEL, FILELT, TR
VU rRBRBEICLAT T ANEFTTER SN O LR
T, ERICETTRE 7 7 AVIFETLIRE) V7
EDF ALY M) TR, BRRCEVWALT7 4 VA
HYTAERY I TDOFAL 2 EENVTT AL
ZANETE, FRIEER) VI KOT 7 ANVHER
BB VI TIHALDL LTHRLILEIPLTD
5. ZoBERLICRT. “objl/method” #FEITLT
WA7 Ot RIBWT “idata” TRINE 7714V
“objl/data” Td 3. LA L, “obj2/method” &¥4T
LTWwab70tAn6R5L “:data” i370bj2/data”
Y% h. B1 T “obj2 A1 I2 “obj1” ~"DER) » 7
PHEELTWAD, 705 T A “method” DWERIZ
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iX “obj2" IS L ZWIZE bbb s $FEFTEETD
5. ZOBETYH “:data” 137 7 1) “obj2/data” %
KT, ZZTHL 774 “bj2/data” b ol
& BURR) v 7 OMEIZL ) 77 4L “objl/data”
WT 2L ADHRERD,
CDENVTFALIZ P )DFEREREELLTIC
~Y.
(1) Self directory & 70t AL > b ) |Z:8H0.
(2) 7027 AFEFF OB Self directory #EE &
NBDEIIZVAFLT—Vexecve ¥ L E,
(3) Self directory 7% > DZTEWTEA L2
A=A NVABD 7 7 A VEBFREK namei %
*EHE.
(4) Self directory %2 BB T 55 17 5 1) getself
(get self directory) &, BKET L A5 ha—
v chself (change self directory) %1840 (1),
YVTTFAL I M UDERRUFSOHNL Y b7 4
L7 M) OEREFROFETITOATHE, AL ¥
FFEALZ R EDEBWE, EVTFAL S P DOE
Y, O7 0T FLARETLEE (execve VAT
L—VEFTE) LOAITORAZ ETH D,
34 ATV IMBRATIFAINY AT LDEIL
FETIE, 218 0%H (1)~(8) # PBO-FS T%
RENTWE eI T 5.
TFTERDOU-FSIZBIFAF AL M) kA TV
JhEeL, BVTFAL I N )OBSEFIEA L
2CET, (1) DEBFRFELERTVE, $7-, 74
L7 P AREZERERT 27007 2 £ AHERL H
PIZEALZET, (2) D&BLELSATVA,
(3)D&EHBR, TALIFIROT OS5 ARE L A
T2 b \DAy =TV Vv ERLRTIET
FLENTWD, F(4)DF TV 2 FOER, &
LU (5) DREARIAHY T HHERIL, BR) > 7ol
ATHIETERINTVS, (6)~(8) DEHiit
T2 VDEFEEWERDOUFS D77 A VY AT 4
ERIZETHEWV) (1) & (3) DRERFEICL Y%
23N Tw5, PBO-FSIZiREL1 DY AF L a— )
RIAT I VEMBMEINTWEDY, FHEEEKO:D
DT 7L ABRETXTARLRELRR V72 B
WRITHIT PBO-FS 2 U-FS &£ LTHWAZ LHT
&L, LEAS 21 TRLZLBIRITRTE SR
TEY, PBO-FSi3A7Vx 7 MM 77 ALY A5
LAELTOEGRFEILLTWEENL S,

Sep. 1998
[ object ( tunnel )
new <} parameter
copy calculation
Em ;ﬁﬁ
~\ object_set
data output
parameter
ey fiying_obj
\ viewer / data
output
editor

H10 BERMA7 Vs b ETFLE (OMT HEBRHE)
Fig. 10 Object model diagram of object-oriented numer-
ical wind tunnel using OMT like notation.

4. PBO-FS DGR E D48

4.1 YIaL-Y3 REELTOBA

AHiTi2 PBO-FS OB R *RT 01, >3
V—2a VEFREE LTHW B ERT. Fens
YIiab—varnBE L0, BERETHLY,
IDEI %Ry Ialb—va vy RAF LTI, SHEDT
DDEENT A—5, T — %, Bk~ 2, $7-,
FNOERI 2OOZELT 1 5, WMLy -, &
LH - HRBHAOT -5 a0 N—%, 2L CHELRFH
VDDFETOT T LR EDNT 7 A4 VOFTHEE S
nTwab. PBO-FSETIX, The& 774 0% 47
VT bDT—IRAV N ERLZL, BAOMER
ERBLIIZTT7ITANVYATALIIRET .

BERFY 2Ll —Ya vy A7 206K{LL T
FUVEEE10 ISR T. 2B ZORIZOMT 912487
REEZHVTWEY, B3 7 V227 PRTRTIZI R
TRZAZVAIVATHY, BFT V20 bk
T—8RAVy FEHD, 37-OMT O%EEBIIS
REERL T3,

& 10 €7 V% PBO-FS L TEHT 2 11
D& HWEE %5, tunnel/BERBEML Y ET
TAVZEUTHY, REDISI A—5%kT 774
JU “parameter” & ¥ Ial—LarDFETSOY S5 A
“calculation” ¥ BE & L THoTwa. %7 macro/
REFEANOHENERTHEMBROFHEOT — & 4%
BRIV bTHY, AR FDT—
FITITANEEFRERIZODTOT SLLEEE L
TH>TW 5. objectset/IIBAFAIZEIN2PED
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object/ . tunnel/

.proto
new* p

#
)

parame

calculation*

v
macro/ | iject_sél[

ﬂ

‘TIIU
=
i

v

1

G)rototypeJ flying obj/
H» prototype
| output* > data

| input* output*

L»| viewer* L> edn;or*

11 BERMY A7 L7 L7 b )HEREE
Fig. 11 Object-oriented numerical wind tunnel system
on PBO-FS.

£4THD, flying obj/REHINTVEAT V7
FD12oTHD, INLBEAT—FRNT A=F
YEL, FROERBICENITAT O I LEFLT
W

o

7 4L 2 bR HERERT LD, @12
DEHIZPBO-FSIIBIT A7 7 ARy, &F 77
ANZELTIFALZ PYABRLDT 7 ADHTFE
YL, EFTEZFANVET AL PUARPSTY
TR ATRE TS, FLTTZ77ANT 7 E2AIEN
77 4Ly NV ONRAEERVTIT). ZHIE
h, F—=4%7 74N GRET7AN) ~DT 7 AN
F—7 4L 7 M VAOEFTIET 7 A VICHRSI LS.

F25ETRRALIE, £ 7TV P DERIZ
BRI ABEVEI LTINS, FIL LTI
BRFTERICGHEYTOBICE, H183 0L )il
F 4Lz ) %1 DERLZONERIC tunnel/ 12X
LEZE) 7 EERTHIETIT). H13 DHITIR
atunnel/ DERAINTHAH. ZOHREIIREIN
bhatd, ZOHOTOT T A ‘new” THON
SHAELTBE, TXTOXT Vs b ORE) VY
ez X object/ ¥ B L TEINERY ¥ 7 2jkl
22T (M118R), co7/nrsr2tE75.

FO7 545 ‘new” WX OWEFICERSIR AT 4L

$ cd tunnel/macro

$ Is-alFp // R AR T (1518)
drwxrwxrwx lrwxr-xr-x ... .prototype:: ->[1]../../object
~ruxrwxrwx —rw—r—r—— ... Data

-rwxrwxrwx -rw-r—r-—= ... parameter

—rWXrwxrwx —rwxr-xr-x ... output*

—PWXTWXTWX —TWXP—Xr=X ... |nput¥

—rWXPWXTWX “FWXT-XF—X ... viewer¥

$catdata // cath ST AT

1000 0 0 0 1000

$chper 750 data parameter /! FRAINADEDT I e e

$ Is-alFp /] TREREE

drwxrwxrwx lrwxr-xr=x ... .prototype:: ->[1]../../object
~rwxr—x-——— ~rw—r—r-— ... data

~rWxXr=x-——— —rw-r—r-—— ... parameter

—rWXrwxXrwx —rwxr-xr-x ... output*

~FWXPWXIWX —TWXT—Xr=x ... input*

—PWXFWXrWX —TWXF~XF—X ... Viewer#¥

$catdata // cathisT7 AT

cat: data: Permission denied

$./output // outputh¥itdata~7FERE]

1000000 1000

®iz 747 b)) OBEERK
Fig. 12 Information hiding of directory.

r tunnel/ l a_tunnel/ ] rb tunnel/ I

13  “new” 2 X BF /7% “atunnel” OYER
Fig. 13 Generation of new object “a_tunnel” using
the “new”.

R YAEEICIE, BRI OREETAD, TR
v OEEIZLD tunnel/ & B/ D T EATTEET
Y, ZOtunnel/NOTUF T LEEFTTHIEN
T&A, #LTCID7Oy 5LARTNT A—FT7
4 ) “parameter” DIER%ITH) &, TRV ¥ 7 ED
tunnel/ Tl3% { Fe&Y ~ 7 TTD a_tunnel/ DT 4 L 7
K7 T ANTERENS (K13 B8). Z
DT 7T ANDFRARAKIBRY) v 7EPLITDODNLD
<, BR) kD77 ALYFEBNICT YL -}
LLTE<.

7, BEOER)VI2ERAVWAILT, HEOA
TVl NRRAREDERF AT s P RER
FTLILAEETHL. TDLHi2 PBO-FS # AWV
BT, —EMIEET O I LRT -5 T 7 A
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TEBELCRITHENIFOEREYEAL VW) L 3
L= a VICHBM B R BERIAT) 2 L A5k
ToTwh,

4.2 ATV VMEMYIIL—Y 3BTRS

AECII— ML Ial—YavBEE LTOA
BB e R <7:7%, 1 ETHR~< X2, PBO-FS B3
REOR®IA 727 MEAY Ial -2 s VEFR
BOVLERDPOLEL TV, #ITERETIE, 20
A7V VBBV IaAlL - a VERBELLTO
PBO-FS DICBIZD W TN S,

9 PBO-FS i, £¥XERZEBT 22 LAT
5728, YIal—-valrdEHROBEL 774
NARTLLEIZHEHRERRTHAIENTEL. 20
72O, (BB IaL—Ya R HR AU LE
Bl Z77ANVYAT L ECBERT AL W ILENT
BTHD. H10 X1l OBMBIECOBELBFITS
5, TLTIOMEBELRRTRETHL L VIHEHE
&, PBO-FSO U-FSOLUEHE WHIBEDLS, 1
Mirlial-varROBOEALLBETRO
R, RROES &, WEBEH S OBITHE - Bk
PEROLNTWES,

$7:, PBO-FSiIH<FTITANSAFTLTH D
72O, ATV DAV FRAEEIIC++5ED
F7 T2y MEAISEEICBE SNk, Fortran SE%
TYER LT O SLTUFT V20 bDAY YR &
LTHFIBYTTRETH 5.

INREAVYFTLIIRR > EECRRENL
7727 VAT LABRYETLOTHY, ftkD
BREZVIMNIZTREOAT7 V27 VAL A5 A
NOBITRURICTS. ZoEMEiy 32l -3y
THIIBROTEELRNTH .

AEBLIUARETIE, YIal—-YarydAFan~
D PBO-FS DI ARz, UTORTIRE Y —#
#7% PBO-FS DICHBIZDWTHRR B,

4.3 TATVSICTBEOAT IS UL

TAVZIMIDFAT V7 b E L TOERISERY %
EYhL, 70 FLDK Y- ABS, TF 1500
YA GLEDHNET O S ADST s AT B E
BTERL LA, i, LECIELTT 7+ AR
TERETLHIETHRATETS 2%, PBO-FS Tid
—HEHN, BT O S LR EI L EOARE L ER
V2 RBETHEVDFETEH .

BAMIZIIERR) v oL LTar i ,5015y
FREDTUTFIVT Y- VBRI VT LET
D PEBRELLTALZVIRHELTBE, &
BRIGUTRRY v 725K T 5. OB, BIRTH

Sep. 1998

HLTWwWAY - VE*Z0TIHETLI LA TEET
H%. ZDLHIPBO-FS *BWVAI LT, (D
BTV r—2a v BR247727 Y BOKEZT
‘HZENTES,

4.4 PBO-FS D75 AN—-XME3% & BEED

i H

BR) > 73A TV MERIIB 2 EBEIL
(Instantiation) DM % % L T\ 2 45, #Ei28/LD
(Specialization) 22435, Fl& LT, 13Dk
2 V72T “new” THML7: atunnel/OFHE T O
7 577 4 ) “calculation” ¥ EE T 2 & a_tunnel/D
EROPEESND. 2D a tunnel/HTER) V7D
WL “new” 7OFFLEEFTRE a_tunnel/
¥70 bS5 AT LT DH7% btunnel/F ERT B
LT &%, Z#d atunnel/DT tunnel/DH 7 2 5
AELLTONEBMIIC Ao TWAZ L 2ERLTY
B, JTAEVIBREBERLT, AVAY LV AERE
VT 7 AERERBIL VDI PBO DESTH Y,
PBO-FS b TN LB OME XML TV 5,

4.5 PBO-FS LTO7OVSLV—ZXT754IL

HE

PBO-FSBEHAT, 77 A VR BfLL L7-f 22—
VarERSURTHL. ATV T 4N (~0
T7AN) RV—=AT 74N, a4 VETFTT 74
V (Makefile) #"&ETNTVEF 4L 2 JiZtdd 3
RR)VVIEFROFTAL I FUNTHR, B Lok
DI—=AT77ANVEERBR) VI T THERT LI LN
TEETHbH. CITHR) VI ETCIF45I2L T
O 7LV —=AT77ANVRFARRLE, B V2%
DT TANECHRLRATITF A ¥HEBL, FOHIC
TT7TAMRERTI L TERRY VI TICT 7 4 LH
ERENDE. CTORETIALAY VT 5EIZa
NANEZAT) T OY T L make ¥ EFHT L7254, BE)
BIICER) VoL RK) V74 SR, EFH9T
BRIV —AT 7 AVDHRBIY A NVENRE. Zh
WEINERSRIT I r—Yavid2nT 3 EHFT
HILENHETHD, BRIV 7EDF4L 2 YT
BAOEBELITbRA TRV, it x—TUgy
ERETICENTARELZ>TWA, D o3z
BON=Ua VEBTHL, 328DL I ITEER
FEORRLITIZET, LA —Va 58
ZAT) S ENTETH B,

5. MRCER

5.1 PBO-FS D
9, PBO-FS Ot ERIZOWTHFMEE4T .
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4.4BSD % #A3 L L 72 PBO-FS OEE I T TIIET
L, EBIcE®H LTS, 22T, TOPBO-FSO&&
i FEER, 28O EHPNL T AT LEBREID—H
Thb. FDIOIBTHRNL IIT 7L AERRE
e, RREBZLICEL TRORE - ERFENE
Zbihd, LA LAEPBO-FSOERFFMICH L TIT,
ERBOBE» O —ICOKEIGELTWAEEER D,

KiZ, KPBO-FS W4 HMOBNTHLF T 27
FEM 32l -2 a v OXBREL L TH7IcReE
LTWBO»DFHEETT .

FFTA4EOLAF L FOBMIETAELRNL,
PBO-FS Tt 3Ialb—3vavBIBTr4+7 T
ZNOBEEFOEBBEVWE T 7T AN AT ALIIED
FIERTETNBRIENGHS. T2, T4L7 b)Y
HAOTFuy s LBtV IBE LTHRLNLFT VU
ZRAD A=V TR, YIab—Yav
Bor 7Yy FEOMEERLRBEVEEDOT IR
AT EHTEL, FLTEFEREL, VI3
VUATAIBITAEMAERELYERL TS, &6
2 U-FS & o EIE#ML, $ERBETH S UNIX D
I—HFICHEFHORWERERRE L, 21—V D.LHEN
LBARBRRBREBRNVEBEWTWS, /2, AV vy FORR
IEBDOSEMERAI LR ERL, EROT TS S
LARF— 5T 7 A MEOTIEREREENLTHEVE
FIEMEZEBEL, ER2ABEOV 7 MY 2T O#REM
PEBRLTWVAS,

UEXBETHE, EPBOFSRA 7YY
I2l-3avEkRLBHETEFIT VI FDOEEY
A5 L E LTOBEMEIZBE L TR UNIX E7R
BIHRTHVWEWVR D,

5.2 A7z bDOKRE

PBO-FS * OODBMS D L ) IZEFE VAT LHD
FT7V P RAREILS A BBELTERLLL, F
T r FDRENEEICRLEIICEXD. Ll
PBO-FSI77 A VY AT A THY, ZOEMIT O
FSAEFATILI DAYy FELTIRIZTETH
2. #O7®H PBO-FSIKBITAAT7 V7 PONE
i, TS =Y arEFILoTT 7 EASNS
F—SEETHLH, TUSIIVTEERTHVLRS
A7 V2 b EOASREEEICBAL TR, #ROT 7
AW ATFLERBEIL, 77AVRICYITIAXT
52 ETIT.

5.3 OMEEDLE - EFE

MOIHOAT S 27 bRAIT 7T AN AT LED
HEZTS. ATV MBI T ANV AT A
FLTR, 77 ANV AT LDA VS 72— A%

TONIATR-2AF T2 7 T 7 ANVVAT A 2681

$7— s BE LTEROIFESFHF OBV, F12
REWEZ T 7ANYATFLTHS UFSIZELTY,
FTCREBED 77 ANV AT AIe T ALERE Y
ph, H—FLABIIBVTIREFFEOK ST H
LNTVAE®, ZThEOBFEICBNT, #7 V27
Fid7 740 LI FORBERTHY, AV F
BENERETILDOZEBETH L. AHFRETE
FT7VL I DAV R RTUTSLTITANTHDY,
FALZF)VRTOINIATR=-RFT P27 b TH
B, ZOLICEKFREINLTREAT Y27 POE
ELFOBWIGEVWDYH S,

IIT, BREOLEZ FOBEAEN F 2 A0 MK
ZBWTI 7 7 A VAR 2 7 7 A VT AT A
BEYEILLIIh-oTETEY, 20BENSLT7
A NDHEBIZT AL 7 P VR EE RO L E LN,
AREOESITT7 7 ANVEED L (IR ZOWNEEELS
HLTHICHTRETSH 5.

Kz, A7V 2 bVRAIT7 7 A VY AT L O/
el LTI, ASA7 Vo7 FVEEBEL AV THRE
BMIT ANV AT LEBETIEVIAT V=7 M E
MOSDOHTYAFLE LTOREIEET S, &
M3 iholidRah, EROBBE 77 AV A
FLULNTAIREEEEL, 3ETRN/IFHEOR
BAEMTAIET, A7 V227 MERMTZ7AVTVA
FLRERBLTVS., Zh3FHESETHLCE
EOBERE VS AERATI LI, ATV
FSAIOBS Y EA LT CH+DOFED L A2 H
<&%5. PBO-FSTIX, 4LV 2 V%4727 }b
LA ETHRBB O MUERE EBEM TR
TV 3,

RIZPBO-FS ORERERICHT 282477, &
F, FA4LIZI)ETORNIATR-AFT 227 b
LRETON, AFEOEEL LIRS THS. Ih
CEETARIZEE LT, ZHLVORICBVTD
FALZ Y IKRBEA T V2V ERERZTEVD
Z2WRENTWE, LeLIhid, "8 oD
EBIIFALZP)ERWELOTHY, KEFRLIZ
EEMEEL 2wV,

F 72, PBO-FS OBREZE T £ L TIIARB
7 L OBEEHAEICRET I EDTES, Hlk
LT, BEEZEPEBBIISUTY YRy 2 ) Vo s
BELNEESND AFS D2 Ths. T/, 714U
ZMPYVOERIZBLTIE, 77 AV AT AT Vb
OBEIZF 4L VY DOERPITTORBEERH 77 1L
H—ABIR N HE, IhbHERE) R, T4
L7 R )OBABRARET D E W) Sk ETEUAE
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ETEHN, A7V MEMOBSYBA L0
RELLRV, AL NI EFT V2 ERRL
2R T, BROBEL T 7 AN AT A MAT 2
DX, ARELHMDTTH 5.
BEoZEde, 774V AF 0253 LT7 Ok
FATR—AFT V27 s OBELBERTLEVWIE
MAEDOHER I LT, BEEBFME T XH0 2%
BREEIMBIZRYL S 2 VONERKTH B,

6. & &

ABFETIZEY, U-FSILTFO R 5 4 FR—
AFXT 727 OB BATRETHLEVWIZ L,
BRL:. T LTt 2ERT L0008 L LT,
TALVZ P e ERERT 57 7 L AR, TR~
7, BVTTA4L 2P )BREYEFBRICREL:. -
R EDWTERIZ PBO-FS D%st - E8%45
L, CHORBBIZRT I LT, ZELFMHE
ol BRELTEHECOEERZ L2564,
OQFIATR—AFT V27 OBELXHELFS T
5 U-FS LICHAL, il A7V s MBI T7 7 4
WYATHE UTEETRELZI L EERIRLAZE
Th5b.

7. SEORELRE

PBO-FS D45 #OFRBEL LTiE, 87740V
VAT LNOHIER, T7ANVBEATOERR L0,
SN EBTERLFBED 2O DMK, 055 TOF)
REORBLER, $%dITAZ MW TR, BES
DERD/: 12, K PBO-FS % @A U-FS L2
EEHRTH 5.
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