O EiO

LA 8 4. oA LY
2. |24 w7 5. ¢nElE Bt
3. &9 af 6.4 8

1. A &

BEAAAEL o] Z2AAEC] ME HAAE I
S3PHA TRt st AQE P 2y
AR AEAIEE FESHAT AGAY Aol dE
o $Alske HAIAY HAEHE wAAEY &A%t
YAEA F& Uk oHF WAR &AM FHE
BYXAHE Fst7] std A=A (causal order)7t
At AtH4). BAA 22 AFeAME Lamport
7t AXSt happened before TAN 7128 F o
o, ¥ 9 HARI M2 #EEH Qu 2 23
AE 7HRGE $48 #A9 2L AR FEFHA 9
A2 A& 7S]

Heju|to] BAALHA FEZ2IPo] HGd
WA E ASE § YA A7he] AA3E vlo|HEA
o] oulE A HE BEAES Zeth o A4E
NA Y AFAGALE FAEA(ifetime)ol 2t 3
o] Azt Qe FHz|o) HAEHE HAIAE u|7}t 9
£ HolgZ $E4TZ A o]§d & gtk HE
uto] 82 IAL AYer] Y3t dolelY
EATHE 18T A-QdF=A(A-causal order)7} A QS
Ren[14] ol AFEAY FHOE & & Yt

UspeA o} FEH F8 olfZE AR e
HAAE Fotete W ALHAE FA38] A

|
X0,

* IR ARFATEH 2us

HEEE AAFEY 4& HasEhe Wl o
JAFAEAAME F2 =83 A7HS A8t A
AE Bt AR kg Fol7] AT PHE
BAEATH2,57,10,11]. 18U a-lIeAs AARE
A EAE 7 ARE Yo &7 i) =i
A Azto] ohet EEH Al7he AHg3tojol stk A
At BEAE 7HAE HHEOY Ases HH O $&
ot WolAxn glon ol HHH dTE AEH
a2 QATH1,3,12,13,14].

B =RdAE A4EHE vAAdg g g1 <
2 Az wet FANEE Aosu EMslgon,
oFAA L ot FATZNAE 7|FOE A oA
BE AEshs PHE AHS3Y HAAd tig Ao
AR HHEy Foto] YEE YT FAAE
ozt AQIBEME FASHEH B8 AojARY
Helo} & gt E =FA A ¢agE
AME FESHE AARY =7 AAE T3 T
He Aogre A4 dAsia YA AP
g ASIHES 3t aflaeA fAd Bag Ao
AR F& H2IFEE 3T duEY FHA
< 93t MojRRe o U 7|1E LueEH
o HRE 53 A ¢uEEE HHg

B =29 748 g 2t 2% M e AU
&x8e] Jde dieta 34 BE AT A7)
3 4%8oA N2 dTYFE At sHME
g Fed F7HE e 6olM A2 S Pt
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Elo|clof A2

of oliteA Met gi2|Fe| A # Ht

olga w7
2.1 QlukeM

BN 2EOA AZlY RRAQ ¢HE Rolse
& Be SgoklA ofF Fasd #2434
Azgw 12 A shie] ZaAzdA 53
2E ADEL AA} €4S Hojof At o}
A Lamport[8]2] happened before THAE — 7152 Y
ERiTHd AdeMsis oest 2] ¥ 5 A

0|1 off
frob o

e 1 @A) AR MF w7t EE F2
AE 7L 9125 sendMi) — sendMe)°l
A deliver(M) — deliver(Vb)©]h.

2.2 HARQl waAlZt

HAR o] FEAZHA)S HAAT AEHL YA
R zedte A8 £ JE FHAHA AR
oujgle Aog FEAZ AUA ALE AR
ALE & A F BE dAAS FEANNE 547
o YN+ A7t W FEADE E Fol =7
g HAAE B840 flens ArjEnth WA f
BN o]Ael FHA ] =2 gAAE FEAZE]
A7) el Bz A0 A ofo} Frt

HEju| oA 28 oA WAAle] fEAIZEE AH]A
9 A AFAINA ot HUAANDLE B
F lon geritoel 3-89 e 2ozt ot dE
B0l 3o 2]le 43 BdHolEE 250ms,
PgAste]l Z4E 350ms, HIThEY Ht A 2E S
1%, SA92 0 ALY Ho QAN 22 A
Zolife. EAE gedtety] Hsto 2E #HAAE
TEE FaAZME T A2 1A%

2.3 MHAIZE

EAA2HoA $HF AN 9¢ & Qo
AL A AgzAE WEAF)] HexE 2E
EZAAEC] AAFAZ Y= AHHAES EF UE

B3 Azt BYANZD QS WY B E(g-
nularity$} precision)& 7HAEE st 7HFAGARE
(virtual global clock)g 7FA3th 7RG AT A
FUG wAA e hF FATH FAo] FAA Lol
T QEZ GeprecedenceE 71 TH14).

Aol Al AlZtE7]E e gk a7 AR AZE
AHclock drifty= 5-10ms o|W7Hx] A2 F U],
7t $goA a7 FEARNE 1R R3] 2
g, Azte7is daeFEol st Ae 7HAs
NZERE FEANT TFAIEE Gt

2.4 A-QlaKE=M

A=A E Yavatkardl] 93} &2/0E ALE e}
FAE 7o 2 wlA A7} AARE dolHE X33t
e AT £ gl FAAN2ES /e o

o] Aji14].

(39 2] (a-AakeA) -
W alsedzt 49

= T 7K 2d< U5

) FrEAZL ol E=3ses 2E AAAE FEAR
Well A€ 1 99 RE wWAAE H7)dn.
2) B AgsE AR s e E Er8

otjoy} HI)Q. HO|El= better-never-than-late *
< 717 & aAflFdeEA AR HEL Y
L vt 249 22 FEr|o] HoH Y HFd F
3k Aot v=Ekle ¥R X3t =343
oo, HYL dojHe A &£u7t gl B ofY
2t 238 AGAY dojele AEdx Wajrt |k

I9 12 AFEAE AFA X Al o
A<Mz ARA AAA 4 JeAE BAET HA
AY FEVZEE HAAZE HE F A ARVAR
MRt 94 me m Boh A A o] Mol B
Wz RAel7] wWiiel ol Alojele a-AFBATT ¥
ot oA m7t POl EAE E3be] mo] obF =%
312 okghe A E me HHIHA L) ek
o m7t ol B3 d7tx WHPE| mE 7|oE

3= olel Hwels) (M52 H43)
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HAIZH MBS JHx|= HElo|Cof IR QlmeM MY 2uz|Eo| dA ¢ "It

[22 OUANSL @UANEE @H AR R |

(T8 1) a-QlakEAMe olnfA BAIX| ME

1
I A

my

Py Y] \
receive

delay delay
[%E{I ONAXNSY adgUIN QU ANITE @ Al X B O ‘

(3% 2) A-QlnkeAol e aiAx] Mg

A% F AR BF wARAe fE7IZbe 236
Hol drifeg 7IgA] &€ A4Ed o g2
olgi7} H7157) WEolth mest meS] 73§ F WAl
A BF A A Yl SRR ¢ ELHOEE me9
AL AIFHBAE o71A 43 AeAdl we
Hedn.

Iy 5 HAA Aeldl A-dIeArt 4EE A
FollE wAAY HERLE 2] & dAAE
A 7o @t 1Y 2904 m2 mEG HA
Pyoll EF3tFou mel FEARI] AUA| ¢35t
ol AFAeHE FAS7] st mo] =3 o
7 I T7E mol AgE Fo dgdd. 1y
me?| 734 s B mo] A" Fo AL
olof st} mo] FEAZE ol =3skA o43t7] Wi
o me= H=I7A g3t dEddn. O Fl
mo] EFeH m A HEHIE ARerns

H71€.

3. 4 A+

i

Baldoni[2]$} Kshemkalyani[7]E= 3EME #33)

cH a3 Hag9 AR &g A 9
g ATE Ren 259 AT A= HY B¢
de Had op)el Az I FREES SHAG 3
& REFa Qo gREY aAflgeA dxEFe
Heujto] A59 XY EAE 18] st
AFEA dagEe =PAEE EARIeE WA
& Aotk

Yavatkar[14]= & J4zte] EdY M4
AN 57188 A8 St AAZE HolEe
AAANL AdE 1HET AAFAEHE H2E AQ
stk

Adelstein?} Singhal[1]2 A-QFEAE FAE &
39 LaES AMSEAN 25y daEEe
267 ool e ZT2AA 7 AFFA R FAA
AF+= triangle inequality £AE 2% Zo|th 2vt
A ol i ZZMA 7k ARFAY FAE B
g & glod, HEFl2a"E HEH FUAN2EE
58 Qe SHHE HENAE IF Ui
AQE HA goog 75 47hZ YukF o)A
Z3j

Baldoni[3}]3= Raynal[11]¢] <#&A ¢xeEs 4
AN AL JHAE dolHE AHEd ¢ JEE 3
& duEE AJA LT, Prakash[10]9] I T<EA]
HEINAE dTEEE s AT vlolEH o
& T4LIEET A3 = Rodrigues[12]9 3
7 AAZE HolEE dolEle FEIZE W] Hus
@o| By 5 = HEHNAE SuYEE Akstgnt

4. 2-MekeAl gl
4.1 QIniEiHel Ha|

AAAA Y ke AR RE sk ol =
g F /R EFE F Aok A A e 5H
A 20 wig} AABAE A ALE AF7HA
g2 gaaEL o] Fie 3 o] e A
2249 A7t dde AL 7T gley A
TAE e g A%dshy] HHe HA A
REE FRlsok sh= oFHFol At F UA P
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SAZZNAE 71E0E AFFAE s A
2 A4HE AAS 19 A AEHE Ao
BE st AAZ Aesict o] P BHZ
EAAE NEOE AABAE HA ok = AE2
A9 AAE AdFoz oA, AExd & A
7] M AA AFBARRE gsfoF gt 1
Hu SA¢S FAE Fdste Ro] 4ke AH e
7Hd,

B =FRdANE AAHRE 7k $4ed
o] Zg8slmz T WA WS Adsiy A
o] A& W) 3] Hstd WK FA A
A g9e 93 FRE EHTZAAE 7F
T2 F23d ALIIEE Gk

lo rlo

i
M?]_r’

A
ot ol

Z
il
o

ME N 12 ol

4.2 HAIX] TR 27

)
ol

145 e WAA mol g FRE 7 JEHE
1Z2 A28 BIZZALE 7|F2E EFIW
ZZA2E 29 o A F s Al

&

i op
ek i e

=

) $AZZH 29 A

2) BRZZA 29 S

3) FAZZA| A BAHZBZHA Alo]e] Z2Ajx9]
e

4) BHIZZA| 2 o|Fo Qi ZEAN 29 A

ek S e ALY FEE AY ARE VIR
I o I F Z2AAE AR mol #3 FR
e shte] ZEAA2 B 4 9ot uakd B4
N2HE 48 ZEHAE o]FojR AxHog W
o] 7VsslH, 4 Z2AA AAEAY ZE FET
A HEye 19 39 e FARANE F9 s
2 3o 7ks3ith

a9 39 FAEAHEE Z2HA Pt WA m
g A%3e AN meol dFd FRE DA 7HA
I JEIHE VFEeE BERY HASZ TypelolA
TypeS7HA 2 ERHH )

HA SAZZAL A FAZZA L0 BHE

P _Sam. m ‘i
P; Ny i
IP:,“ 1 .
: Typel : Undelivered
b >
! :
P — >
Type2 : Just Delivered
Pi Sam m E
P TN S >
Py —>
P >
: Type3 : Already Delivered
Pi e m E
P N m, >
ry :
r, »

Type4 : Just Replaced

g‘ Jn‘ m, N\,
P,
P]

L 2

Type5 : Already Replaced

(O3 3) FaSMuEH

ZA 2 Aold Y& ZZAAE HART BAHZEA
2o AGHYUEAE €A Eor) ojd Z2AAEL
TypelZ2 FHFEh EHZ2A 2 3G wlAAm)7F
AGHATE AL v2 & & Ao Type27t Bt
o] EFZZA| 2 o]F e ZE2AH2EL mo]
BERE2A 2o HEHATE A& o €2 gles
Z Type37t ET.

BRzaAagt FAZZA2 Aold Y ZE2A
2EL m o] A HAl e oE WAA
7t BY9% BEHZZAAZ A4E A 2T 1Y
SHE NGt AABAE BEE 5 3Tk § A
A4 Foll e dAAZ AgEAGE 1E T
JAFEAE A H3td &9 WA T8
AGHAUES AojnZ QgAY F dAA S g
ARG fA "ok oA Aol o] HAA Y o
& ARE O vAA ) hAHJATG T ot
ZHA Typedol Al mi& meoll 93] tiAEUATH ot
uloko] olE WAR m& ZEAA POl mé AT
AE FA8tY Agstgia 4. o A9 mt Pel
AGH7] Y E mo] AEH Fol AL oo 3
22 me WAA mIAx AHARAE FA3A Bt

rok

=

re

B Y83 (*52 Hj4s)
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olfl 7449 FAAEl Typea7t H ol F Usist
@ Types7h Heh,

4.3 5389 HA

Typel ZEA2EL mo] SHAXZZA 20 =8
FATAY AFE YA RFEE mol] iF FHRE
AFHA ] fAE A3l & Fag HRo|th whA
Typel Z2AM2ELE mol] g ARE FA ok &
ot} Type2 ZRAAEL mo] olv EFR TZHA
o E¥sfttE 2AE ¢3Stk BEA me 0%
HARES mol] 3 ARE FAT "ast ¢lojz
o} T Type2 ZEAH|2E0] ofFH o]FZE HAIRA my
of W ARE 7N lojoF FohE 1 HR= <
HEME FAGEH eFo)A gfong FEAH
Z 9o & FEARE Type2HH Types Atojdl
Aqgshs Z2A2E0] AHEME AN I
Ho|7) ¢k ARE /M ZALE, olH# ARE 7
otx| 31 A A= oo gk

AFAQ gAY EL FEYRY A9
142 HAZ dof o £ =FdAs F89 47
o Wl FEARE YAFERHRY oJAFEHHE
Fooh dAFEARE AAEHE fAS Y 2
FHo|A] 4 ARE 19 404 BAF FAEAI
H9 Type2HH TypeS7HAS &AM vepdo
AFEHRE AASH 2E AARFRE Qa9
FAE A% d4Ed AraEnk A a2y 2
FHQ AE: F W o AeHEUd AT ARE
ARAOE EFQ3A A$H AojmE FEARI}
ot o] /Y FEHEE JAFEARE EF3)
o oaAFEAFEY AAE sME HT HRY A
& FRE A "ot wA ojAFEZR AA
= e B8] Hoa e oduh wEd B
e E YAFEHEY AA AT oF7)
2

oAl

N

¢
rir

A

g AN A WARE e A3
Ae SAEHME o83k 4A dotdn st =
A 2o FYT Z2A 2K AEE wAA o] of
A HF wAA A AR fAHE HEE

A wAAe g ARE FEAES Dok FEF
He A58 dAA s} A F48 AAFRS 7 =
=9 Sl AJHRE Hlwat] sty A4
713 Aol e HAAA i R fAEE 3}
o FERARE AAYRT & o] A% RE $4 =&
of thal) Had stute] WAA A HRE @A
FOA o] Fo] AHEE £ YEF P

=

4.4 X273x Y Mgz

7l }METE 2 #2701

AN ARE Agshy] 93 adFgeEMdqAE
=HATEE ALY 5 glorng WL current timed
AHgate] ARG EYAE UYEIEE 3t cur-
rent_time> @A|9] AZtE YERIEE A&Hog 7
AFTIL 7HF myw PO T Al B wlAR]
£ 9u)Ets mDE me EAAE e

AAREE (1, he FEHZ FAE EZ 73}
o, = P Y& =& P tid AMoAHRE Cljj]
2 #3y AAE 2 gt 34 2dd o
ANAG A RUlE AJARE Cimo.g 7|3t
gkeFe) (1, k) e CIjj] °14 °l& P7 PolAl Bule
B2E WAAE P7E POIA T AL o]He] R BE
A7} Agd T ddEHoof gk A& e
Ao SRR A AgxAL 2434 FUAs
Astd P7F POlA BUuls dAACE (1, mD) €
CIfj] °11 k € mD°IA (j, 17t DCAKol EFHE
£ AoARE DCE HEE 3234 wAAY 4
Bith & 7 xEoE LE kERE RE o A%
g FF wAAY $AAE JEE DLVKIE
A gt

A9 29 aAAEAE KA HAMe HEH
E AAlE e 22 A 20E UEANA

of @t} ofHl ZEA2~ poll =3F HARE HAA
o} 37 A4 AojR R EIH AAABA FoA
2 3= AR Ee] BT Poll AEHAUA
UHDCD_2) 259 FEAZE] Ayttks Ao] 3lH
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AAlZE MA g Jixle HElojCiol AlRS olnfeM HE ¢ualFel HA B Hot

AMDCD_1) Pol A2 & Ytk o] 2] WEHA
Fom A% HAAE z7o] WED YK FHz
ZA 20 AEHA g3 griste AQIAEHE F
AFEE 3, ol Th 407 FAED.

V1) € DG :

T + A < current_time (DCD_1)
T < DLVIK| (DCD_2)
4.5 Ld1E

BE AACAYIEEL 7[BHLE HAA m&
$A8s 9o mET AAeAS S A A o o
g AfHRE A HAFHok ok ZEMA prt
NA mE p € mD ZEA2A B $ALT
Y& 3 2

L ShE
begin
T = current_time,
DG =

for j € mD and m' € C,
[* for already replaced case */
if j € m'D) then
DCjl = DCil U 1 D)
m%D = mD - i)
endif
endfor
for mv € CI;
[* delete deadline missed MSG */
if (T + A) < current_time) then m"\D = @;
endfor
for m, m% € Cl
[* latest MSG always remains */
if miD=@andt <v) then CI :=Cl - m'y
endfor
for j = mD
SEND (pi, 7, mD, CI, DC{j], m) to pj;
endfor
Cifi] = Cifi} U {(5, mD)};
end

Z2A 2 p7t HAA mE Z2A X p 2RE o}
HEdhe FAYTES e 2o 99X FA4%
HAA 2 dEgRlE AAEte dEeklE A WA
Ae H71gc el AAE B HAR Y o
8| DC,¥ DLV;E vlndte] Agz1S AR

begin
if (tm + A < current_time) then
Discard m
wait (V1) € DC, : (1 < DLVjk] or (1+4) <
current_time)),
Deliver m to p;;
DLV{j] :=Tm;
for m' € CI, m% € Cl,
if (m's & Cl, and T < v) then CI; := CI, -
m
if m% & CI and T > v) then Cl, == CI, -
m';
endfor
for m'« € CI, m% € Cl,, and 1= v
J* for multicast */
mD == mwD N m%D;
Cl, = Cl, - m%
endfor
Cl, = CI, U Cly
for m*, m% € CI;
/* leave latest one for each dest. */
if (1<vand! € myD N m’D) then m’.D
= myD - {I};
endfor
for m'y € CI,
[* delete deadline missed MSG */
if (T + &) < current_time) then m4.D = @;
endfor
for m'y, m% € CL
/* latest MSG always remains */
if D = @ and 1 < v) then CI; := CI, -
my s
endfor
end

32 OlEjUl MHaiE (HM5H H4S)
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HAZE HEE TRl E

ne

Elojc|o] AtgQ| olnteA MY 2uz|Fe MA ¢ gt

A dangFo] AYHAEME BAITE A
g e T @AE B ol FojFh A WA
T EE HEL AYFEAE fAfYE Aol
(safety), 7 WA BAE vz ojie F4E B
=29 ool FHAo) HLHI w

U AYA FAE dARE B #H71"Eoe

A L [Safery] €1EFL A-ATIEA HAA HE
& RAFT

9 ARHeE FHEH WA F oA HWAA
m m7t 247k psk poll QEA polAl A
Hom, o]Eo] g ofFuUA AG
AR AL F, send(m;) — send(mz) ©1A
Tt deliver(imy) — deliver(m))e3L AL m7} gy
o HEE7] M= HE2d DCD_1ojy
DCD_27t HHEEofoF 3t} &, 1p + A <
current_time 1A 1ty < DLWfjlo]oloF &},

O e + A < current_time 1 7%

S-precedence® 28 send (m;)) — send (m2) ©19H =
m < T/F B0 WA 1y < 1 < current_time ©l
ARed gatA A A A9l mrt AgEe &3t
o mol £33 AU, FF mo] =AEHA H
H om2 H71HA H ol m o] HYERA ¥ A
gtk SgY Zpgel ulEh T MR Aol T
ool mp7t ABEHE & mol =3 JdUYE 1
m <TwC|2Z mo] ¥ A2zz DCD2 7} Feol
et gt me AP me AgRdol |
A WEHO} mol VA HLHEZR deliver(m;) — de-
liver(m;) ©l2hz 710 fivtgch

Ot < DLV & A¢
cprecedencel 23\ send (m;)) — send (my) ©1H T

m < T 7F BTk @At < DLV AYE.
ol DLV[j] o1Adl p; AA pE B EE vAAE
AEHIAY AZEHRTE e gudc 7HAelA
mol HALHANO™ sendm) — sendm)OlL T <
DLV{jl°|BE my& o] Agd Zo| "t melA
mZt RA AGHUGT 3= 7HA o Hutgc
oA ARk 4 Ee A-UFEA WAR A

2g BAF

A 2. [Liveness] ¥18F2 T3S BEAG (i) ©
Rl ¢ A" HAAE 25 gzl
ojioll QA E FASHA FHA A
g i) sEERlE AU FA8 WARE
25 g9t

9 () FELS FAenYFY A AA 23
) 3

ot gl ool HEEHZA e w4
A mo] itta 7HAEA wetd me "2
&3 AE23 DCD 17 DCD_2¢l <3l
& 27 NDVD_13} NDCD 27} 25 3o
Fojo} gt

V & 1) € DG :
T+ A > current_time
Tm < DLV][K]

(NDCD_1)
(NDCD_2)

AR me "zl & 1, + A = cur-
rent_time©] B} WelAd NDCD_19] 28] 1 > 1,91
He} o]AL JMAHGAIZ O S-precedences WET}
v 7Pl et gEkA = ol =&%
EE WAAE dE2)] A 25 degdnt

5.2. ¢nElE S&T BA
HE-E9 71E AFeA dareFAA AEHE A

AR ol tlF HIBNEATE om)olth23,
57,10,11]. Adelstein® OME ¥R AL EATE 7}
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A adiked guEEe ALIAAT triangle
inequalitySt S\ Astd F QA ol AFAA A W
M HEstA Zihs @3-l Qo

Aote duEEe FUEFEE A A3A
= (L DC, DLV A 719 F8 AsTx oisf A4t
38 Fo}, o714 DCE 19 YRE|EE T4
A &)5HE, DLVE Y49 WE2 FEHREE Om°)
o wAA g} A AEEHA Fong Aol A9
g}

Cl HElY] Mg nolw 2 FZE (5, p) I
o] A5} 00T I FE ALEH W Z2A 19
2 Agdd. gy a1 9He A4InEREE
7129 Y 22 om)ol But. 1Y HIEF
ZHEREE g9 BAY Ayt HoFRo| FE
AR z] AAR 7|29 o gl v 4
33 A "ok

5.3. ZolE
AR duEd 71E dugEHe AoFR A
FFo i BEINEREE viws] A3t 29

A3 e AY 874 9 242 be3 2o

-Ad AAHE : Sun UltraSparc-II(296MHz, 512MB),
SUN OS 5.6

- AE
LA&E £4 9] BF AZE 010 AR
£ 714

- AFEE HARAY Z7)E SRee|lER 11
- 329 10000 WAA Y dF AsE W1 o)F
9] 50,000819] HAIA] Aol it AAE APE
HE AHE
- Hla )4 €372 : Raynal[11]5} Prakash{10], Kshem
kalyani[7]¢] ¥118E AH

1% 48 2H Ad" 431852 Kshemkalyani®|
dneEHe & AolE EolA gAY Raynalo|
Prakesh®] ¢E|EETHE A AL AARE HE
e Ae ¢ F Atk 53 o ==o] 471 getA

=AML E -Prakash  Ravndl  Kshemkalvani
14000 |

12000 !: | /
6000 " /

4000 + A

:

4,

:
N

Overhead Size (Bytes)

10 15 20 25 30 3B 40 45 50
# of Nodes

(18 4) M&=e HojEEe 37| Bl

T ALHE AR o] HEZIIE &u,
duE &R Aol Y AA= A& &
ol ARt dxeElFe FAAol LFIlthe
BoZT ARASE AUH ¥1yEe
AToM & gz B g $F3ires
4 At

4
30 N
o £ rh

Y

ey
[
AR A

Y

6.2 &

Hewdo] delgs Agd A Wl AEEHA
%od Holee a8Ae A do £ =&
Ae B4 @794 AeEE HErYe S8&
g 583 a-dFeA ¢RHFE ABSAS

A-dFEMdAE 7189 e M Agsd
EE AR AT 7] B2 57138 EARE
€ AHgstglen, JAAAAE SHAER £, MYt
Qe AR BAlA] B2 AFEAE EF
A AgzdE g AAel) At Y_AHE EE
2 FEso T 7R By ARE AN dde
AE AFse FET FA Hde 2A3Y 57179
FREUNEes ERstn AgAeME AAST
o)A 4L ARE FTEARE ERSI AAY
S BH AEE AARY % HAgAT

A dueFe AFEE FHAHe 71 ¢
1EFHe] vaE B ALY ¢xgFd e

L/ \2d

rob

b= QlE{U Y33 (RS M43)
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