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ABSTRACT

Recently, there has been a dramatic increase in data traffic, driven primarily by the explosive growth of the
Internet. Optical networking is believed as a key solution to keep up with the growth, thus, the most pressing issue
is how to manage and control large optical networks. Currently, provisioning end-to-end connections across the
transport network has involved the network operator, leading to long provisioning times in an era when customers
are demanding shorter provisioning time. To address this critical issue, new control intelligence is being studied for
use within optical networks to shorten provisioning time. Both the IETF and the ITU-T have been aggressively
defining many aspects of a control plane for the next generation convergence transport network. Basically, they are
based on the distributed control scheme. In this paper, we survey the applicability of the centralized control scheme
for the provisioning control of optical transport network to utilize its inherent advantages over the distributed control
scheme. We discuss new central control architecture, and control procedure. Also, we examine the applicability of
the existing IETF routing and signaling protocols to the new control concepts, and then, we propose the additional

routing and signaling information elements.
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Zk] SDH Ad ALE Fdsheel A=A,
Az AR FFF & gl HAd A F
F & A1d FHE Jehick 4= 32
[GMPLS-SDH] ¥%¢] Switching Type 2
E 63} Ro| 43 AL AR

+Min Signal Type field (MinST) (1 byte) : ©]
L I R & C R ECE
SDH A A& mshed AHHv, 32
J B F e Ha Ad EFE e
o} o] Wert AE gk 2 &l MaxST
s} s,

5.3 Mo 7= @ FE& ME 40} 22E o
AR

erolla] Aekdlk wl| XA OSPF4] opaque LSA
9] TLV =S 7R, shie (=2E 7K &
of F=y9] EAL vehly] S8 23 oS =A
A&7} g slte] OSPF LSA wlAIXE 74
gt 33 4 @9 e I 2 =] 999
7P &oF gzl o3 LSA #4119} SDH =3
gk LSA w|A]A|9] ololcl. SDH H=el] ¥t LSA
WA)%x] 18]e)4] Link Protection Type¥ Con-
catenation Capabilityt= ZFA3FE ]3] A8ttt

5.4 & §& A

AFY Qg Aol T2 ACE %] w2
e B4 A} T2 3o k=T 2] AR &
B st 2 FH P9 P AN T3]

ot

Ak, U] NColld ACRe] AR Aga T3
Aol Fxo)xe] ACHX] ASCES] HH AFS
wlel Agoln] 13 Ao X2 Zd Ao
P9 ¢lc) OSPF Z2EZ Ar AHf Aafd:
DBD (Data Base Description) ®|A]A|2} LSR (Link
State Request) "IAIAE w&sl= ExStart Arefe}
Exchange Aei7} £3=o] gled], ol w3 A
B A 84 @2 FAon, OSPF ZEETF
& FEF Aol TR LAl HAAA
F AR Ago] o]Foix|E FollxE F8A 92

o0y



=] 3] o o]3 =3 3 75
=/ SDH 7% % AgelA A2 HAL AT AFY Aol AA B3 A7
1 2 3 1 2 3
23S 8 8 D2 I 78802 3 516,718,810, 0 04 1u203040806,7,8,9,0,11203,405,8, 74848, 00112,31415,6:2,819,01]
LS age Options LS type LS age Options ] LS type
Opague type = 10 Opague 1D Opaaue type = 10 Opague ID
Moo Advertising Node Node Mo Advertsing Node Node D
L3 sequence number LS sequence number
L8 checksum I Length L5 checksum Lengh
Type = | (Router Address TLV) [_- Length =4 Control Type = 1 (Router Address TLV) || Length = ¢ Control
Link Router Address [} Chamet Link Router Address } Chamel
Addy
Tones Tvpe =2 (Lnk TLY) [ Langh i et Type = 2 Link 109 [ Lonath ross
Length Sub-type = 23 (Area ID) T Length = 4 Length Sub-type = 23 (Area ID) 1 Length = 4
Area ID }- area Area D Area ID
Sub-type = 2 (Link ID) I Length =4 Sub-type = 2 (Link D) T Length = 4
| Remate Remote
Link ID Node iD Link ID Node ID
Sub-type = 11 {Link Local/Remote ID) [ Length = 8 Local Sub-type = 11 (Link Local/Remote 1D} I Length = 8 Local
Link Local ID Intarface I Link Local ID Intertace ID
Link Remote [0 1 Remote Link Remate ID L Remote
Sub-type = 5 (TE Metic) Congth =4 Interface D Sub-type = 5 (TE Metic) T Congth =4 nterface
Trafiic Enginesring Metric Link Cast Traffic Engineering Matric Link Cost
[Sub-type = 0| (Link Type and Capacity)] Length = 4 . Sub-type = 15 (SALG) | Langth = 8
Link Type:
Switching Type | _Encoding Type Link Capacity and SALG #1 -
Suly-type = DI (Reservable Link Res ource) Length = 10 Capacly SALG 2
Switching Type | _Encoding Type Sub-type = 0 (Link Type and Capacity) Longhh = 4
Lambda Free Table 1 Reservabe pow - - b
i Link Switching Type | _Encoding Type Link Capacity Link Type
| Resource Sub-type = 015 (Link Type and Capacity) Length = 4 and
Switching Type | _Encading Type Link Capaclty | Coracty
Sub-type = OIS (Mulliplexing Capablli) Congth = 4 son
HOMCFlag |  LOMC Flag (reserved) Multiplesing
A =& 5 m=ay Capabifty
(&) TE™ Sﬂg Mol & (D)2t Y HF MO 2EH M
D0 S L Ok IO WA YIS H3BHLSA BIAIR] (b) SDH &1 38 HETHLSA HIAAI
153 2 u3lsl= 239
agl 4. A Ae] FxoA Bz T3S LSAY AR 5259 o

FRojRE Ay 4 glck
VI. E5E AI388 HiHUES Mot

Datagram 7|4ke] djo]e] wolld Hef Ao
 Ndo]l &k kot Za B QoSE A
a7] A3 o] sde] EsiEcl & Aol
dFe] A ook w7 R FEshs ey
of AHlaE fld FET YIS AYs) 9
A ARgo R P =k ole) oAbl
Al A W] AR e 93 AlzdEle] 2
Hck

ITU-T9] ASONS Alzde] AAE Fcall)o}
AZ(connection)-& H2J3le] FFshd, o)== 7}
XEFo] Al AR W & Zﬂ‘ﬂﬂ—‘?—(l

ZF%

°1 78‘"?* *}*%‘7(}4 7é g 87 ‘:HKHH z
A AAE A 3P| EM, o] UNI (User
Network Interface)?} E(External)-NN I(Network
Network Interface) TZF2] CallCE AlolefAut =
PRk 3 A Hxp) Agden FE, o)
Al A U, & I(Internal)-NNISF E-NNI 77}
2] CCE 7hllA A7 A Axp) 3=z, 4

A2 24;‘(}7} jfg—ﬁ,i T, HEHoR AN
AA 5 AA H8E deiA A

[0)}

h

~

rO

[T

iz

s 0%
]
ST

R b ‘}% Atk ] NCallCe] wix]e} @
R uh} NCallC«] =7}
thefsd = 9l7] wEel, £ dAtelME F 7kA9
5 s gk ARk A AF 7=
M 7+ area® 7N'EAQ] operator’} HEF= o
Ho 2 7IAEIL ACHIE} NCallCE X3k 7%
2 AAsE ey AY TR areaEe] EF
h}e] operatorel] 234 HeElEE ddoz JAS
I ASCel®t NCall'g& 23847 22 AdAlsksch
o7 A Aale Add U el wixer A
Huy, 7} 2oF Aol NCo} £ Aol Ak
3 2t area® Ao]dR= AC, BT ASE AloiEl=
ASCo ¥3E cC 7relA, = I.NNI&} E-NNIjA]
F3=ch
A7 A Ax A, 7B FR3A aEEolof
g 7L 29 FH(switching capacity)e] thE ]
Z9) areaS EFH= LSP A A, ¥bHe A1
2 round-trip2 2 LSPE AAE = gli=xol A3t
ZAolrk. & AlgkE GMPLS RSVP-TEE o]Ee]
label & FAlof A = gl 3F4& 7R3 gled
A, e 294 S A¥sks A4S Lsp AA
(FA-LSP : Forwarding Adjacency-LSP)& Al8)3}w
o]el| Lo /a;qu =3 AYsh= 519 LSPY
AL Saste B Astw Qo ole A

715
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(c) =8 A8 MO 2% (b)MALY call/connection 8F HXt

T8 5. 7 Al 729 Fydd 44 A3

2 < BalkslAl hew, AAAcs A7 A
9] Ade FEAFL) B QA Akl 3%
A3 72 b AFIY-AY A TR
7 298 sHoz o]F9 area Zhell Ao
2 NFAQ AR 23] gl 4,8 Hof
g Z4s)) e E o1F9 labels FAl AHF
g 4 gle Alady Z2EFe] gv¥vh w3,
B dFe a4 A4 Az s 228l hop-
by-hop HhAle] ol W& wprle] AldEE 1
gk 28 5& o)e} 2+ 33 sl ARt AF3
Al F2o 3jd7d A AARA 3y9E §iA
2 W7 Axjell diside oA st

a3 5 (e A AY] TR 3y9d A
A AxEA, A4 44 A £ AdE WAl
GMPLS RSVP-TEE AMEE 9uigidt. (1)~(13)
I (30)2 3 A ARE, 293 (149~29= o
4 A4 AAE Jepled, 53] (1502
FA-LSP & 28 H#Ho| & AM¢] LSPE $AIA
o2 4AFE ongict

a3 5 e AR AFY A Fx (@M
AAEA, 94 A A AFY A 32U AC-
NC Zhlle Aleket w8 Ads) whald A8ska
243 Aol F=2el AC-AC 71l 34 GMPLS

716

(d) =8 39 Mol XML call/connection & Mxt

RSVP-TEE AH43E vkt (D~ )<
3 A" AxE ze3 @)~ 43 A AAE
Uelli=, 53] (8)~(13) FA-LSP 5, 2914 54
o] & Ak%] LSPE $deg HA3he ot

a3 5 @t AN AFY 9% 7= O
Axt2A, 972 44 A ACNC 7}, 183 AC-AC
Zhol| 2F Ag WE Add wlE AR
elulgel. ()~MF 12)= & 24 ZAE, 2=lx
®)~(11)L d72 A Ax s ey, o= oF
2] labels FAlo A2 5 e Alads ZRE
& AR 7R

a3 5 (dye AR AEY AY FxelMe] A
224, 92 A& A AC-NC 7}, T=]3 ASC-AC
Zroll BF AR WY Azds wAE AR
ojulgikel. ()~)F 8y = AR AAE, aE|n
@~N< A7 AR AxE Jehlled, ole oF
2] labelS FAlol A& 4 ol Aladd ZEE
2L AR’k 7

6.2 ASON2l Aladal #M3 GMPLS
RSVP-TE HIAIX| &4 B|w

ITU-TY] G.7713e)4= ASON®| ZydZ AA

Axle} A= wiARe] z2gE Sl A 7



=¥ /SDH 7|4t 3 AddeA 14 AL 33 A5 Ao Al FHat A+

<3197, G.7713.2¢14%= GMPLS RSVP-TEZ A}
43 Fydd A AR} G7713604 AR A2
ga) wAA]e] E3hd 43} GMPLS RSVP-TE?]
WAzl Z3HA AA 7re] wiel] P3F 8-S o}
F9lem GMPLS RSVP-TE¢|l= ASONE =3}
7] #9184 <CALL_ID> 59| AA7} Zrh=ict
D4USINNNs - 5 77133} GMPLS RSVP-TE®] w|A]#]
o] AR 8oio] Aolel T AAl9] RHeld nlE
2 78 Ao o s W HEOE Holr}
Sk ek

6.3 A2 oAIX| HA H|oF

E A7l AR AFH Al T3 3y
2 AR ARl AR wAR] 3ALE AAIF
el A2 3Ale] oz}l GMPLS RSVP-TES] 7t
HARES Asle] ARS8 Tk

Aekgr AEH Aol FRele A2ALR] FA4
8l AC E=1 ASCHYe| 3 AA Azlel] 23h=7| u)
ol & Ay Ao ARAA] Heg ARE
AR, B Al Faele e, dF A
Al ubEz o2 AgEelol e AN
Ba3 Abgae] AuEe] AkAE 4 9k

3 AR "ol A= WARE Call Setup Re-
quest®} CallSetupIndication @ 4733t} Call Setup
Request "|A|X|= GMPLS RSVP-TE®| Path =|A|
Z]ol|]A] <LABEL-REQUEST>, <LABEL _SET> 52
AR ookt FEE ARES ARG Falew )
58P, 98k 34l CallSetup Indication ™JA|%]
= 878 3F AHEE ¢ e Axe AXET
23l AR 7lsslh

A7 AA APl AHEE WA A& Connection
Setup®} ConnectionComplete 2 73} W A1
e wiilol] A8 A sEA] wAA] FAE Aokl
Adrl. 53], ©]F9] label & X93 & =
GMPLS RSVP-TES] Path #|21A) AlellA] label
FA AAES AHASkE,  diale]l  GSMP(General
Switch Management Protocol)!' - Zzx3sle] o]%
2] labele FAlel #A|43}7] $18F <INPUT_PORT>,
<OUTPUT_PORT>, <INPUT_LABEL>, [<STACK
_INPUT _LABEL>], <OUTPUT_LABEL>, [<STA
CK_OUTPUT_LABEL>|3} & AAES T4lgh
Fale Al ‘

Area WellA AC-NC ZFe] 917 ] Gajol AH4-
=+ ConnectionSetup #A1X]9] 32418 w43} x%]
g Aoty wiiell 39 QAe A g A

Ao}t Akt label &g e AxlEqr ket

AFH-A3 Aol FEWb)eIA AC-AC 72| A7
aloll A4=E ConnectionSetup  ®A]A] 2]
3218 AC-NC 7t 2182 ConnectionSetup T A]
A ¥Alel| ingress ACe] 23] AkE AzE et
W= <EXPLICIT_ROUTE>Z F73lt}.

AFH A Ao FxoA ASC-AC 2He] A
A7 Azlel| AMEE ConnectionSetup ™A %]
3218 AC-AC 7rel| A%+ ConnectionSetup W
Axo} Aol 7+ AC7) APA1e] wHE area W AR
Aike 3isl] el "ot ARE (3A 2AH A
=5 AAE . <DIVERSITY>, <SERVICE_LEVEL>,
<POLICY_DATA>)S 78t F71E AAEL
a8 63 #rh

2 g
wl

<ConnectionSetwp Message> ::= <Cormmon Header>
[ MESSAGE ID-ACIC | <MESSGE ID-ACK> - ]
[ <MESSAGEID> }
<SESSION>
<SNPUT_PORT>
<QUTPUTPORTS
<NPUTLABEL>
[ <STACKED INPUTLABEL 1

(a) parallel &rAl 2| A OF

o

o

t ConnectionSetup HIAIX|2) @&l (AC-= =)

<ComnectionSetup Message> = <Common Headet>

1 WESSAGEID-ACK> | (MESSGEID-ACK> -}

[ MESSAGED> 1
<SESSION>
ANPUTPORT>
<QUTPUT_PORT>

ANPUTLABEL>
[ <STACKED_INPUT LABH> -1
<QUTPUT LABEL
[ <STACKED_OUPUT LABE> -]

<TIME_VALUE>
<CALID>
<SENDER_TEMPLATE>

(b) parallel &A1 2| A+ ConnectionComplete MiA| K| 2] &4l (AC — AC) -

<SalupRequest Message> = <Common Header>
[ ANTEGHTY> ]
[ MESSAGE ID-ACK> | <MESSEEID-ACK> 1
<MESSAGEID>
<SESSION>
<TIME_VALUE>

[ <SESSION.ATTRIBUTE> 1

[ MNOTIFY_REQUEST]

[ <ADMNLSTATUS> 1

[ <POLICY_DATA> -]
<SENDER_TEMPLATE>

(c) paraliel &4 2f H|2+8t ConnectionComplete HIAI K| 2] & AI(ASC = AC)

T8 6. Ak AlzdE WA= #A

17
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3k, ConnectionSetup | AAlell il -3-5tal
ConnectionComplete HA|R|& EE Ao FRA]
T, 1 HAL 39} dFE A 9% A
At AF A Ael(status)E B wdl) 7 A
AE g3k

VI. 845 @7}

oldelx Aldg AFH Al FEEIH 2 e
BAAE dAUS A A HHE $lske
% 2713 A9t Ha g B A EAse e
W AR B of 2 A4 Az 2 28 &
5= Al nlmi

7.1 2IRY M2 Epjm o

3 2713 FAE DA =] bl %
< ARl Az ARl 2e% ANE 25 54
717k A ] A9e), 2713} o)F she]
ol Aoz} WA= Al el 2} A =
2 s BeE EdEe AXE B8 s
o] Eakd Aol 7z 7 wasisich Aag
2 30] 493} SDH AlEE Ad oEs) WER
22 olFeizl W L WeER Bae
W 7R SoF H=apE -sh) g8 Adsiof
AR 24548 HAdist-up)dtn 12§ AR
8459 Afel F8F LSA AR =71E Az
i A R Y s L e e O T 2
ke LSAS] o5 Al H8 2 k== 3F 3
Aol HzE 7R, 499 ABNY = doul
xro] 49 1j20], AS W] WlER g9 =6
Aoli o] AH 4= 270w AHFH A% A
o] FZolA ACE 7o) Ao A = £ oo

ol o Kl
£ 1R

[0
Fﬁ.‘

10° b [/ Centralized Hierarchy Control Model
[ —— Centralized Federation Control Madel (a)
-+ Centralized Federation Control Model (b)

Total amount of LSA messages [bytes]

o r ; ----~-Distributed Control Macdel

L ‘ ) L
¢ 100 200 300 400 500
Number of Nodes inside an Area (n)

(a) & EJI8HA LdtE LSA DA XS 2k 6|l

T 7. 7 Ale] Tl HAskE LSA HAAe] of wla

718

9] 49 2ulietar 71 shglvh

ol9} ke 71 slollr] ZH Al TR WAk
LSAS] & 49 x=o] FF S dlal Alsl
o, x=o $& 5704 5007071K] WA 7]HA
AR LSA WAIR|S] ok a2 79 vehliglct

a8 7 (e 4 Al 728 % 2|34 1A
she 29 AE LSAS ol ¥ 7 ()= &
Ao FRolA =] g B w3 Y3 #
o7t A7)= 75-¢ w22 d2| SDH w3t =
ol A7l A7l 7ol HAshs LSAS ko
A ABE A 3 AY A 72 cDE IFY
A% Aol T2 (b), EFE AEH A% Ao 72
(), GHE #4H] Aol 22| A-folr}

o)} zro] ZFolgk zAlol|A] whAsl= LSA w4
#| 9] ofo] HAYEe] 7o) visl ZA Aags &
JElien, ACE 7 ZFeldo] HAse HEY o
3 Ale] F2E] 792t ACoIA ASCE] whit
g AR Ago] o]FoAe A AY Al 7=
o] A7t A AHeE o 5 ok

7.2 o ME A2

SellA] AFgRe], 3 A ke ok
7] witel A=ksla A Ao FERES 92
94 AZFEE FAsl] Baslgl S Hout-of-band
HhAe] Aol Ade] BE=A|7} dloly] Ade] ®
Z2A)9} Achw sk #, 9F AA A7)
£ sy 1% Aol dekdl parameter”)
3=, 8 AFolx] #3138 parametere} B
T4 3=l parameter2 YE 4 Qlth B o
Fol  Zug parameterE= 2 E=2]  switching
time(0.5ms), processing *1340.01ms), transmission
A17K0.02ms), &+ area W ZAZ Aol E£3F hop F

X,

Total amount of LSA messages [bytes]

1 L 1 L L 2 L
0 100 200 300 400 500 * 600

Number of Nodes inside an Area (n)

(b) @2 B0l L Al LAFH= LSADIAKS & Bl



=1 /SDH 7)4F 3 Adwex 42 dAL g AS

3 Al AA A A AT

74 el gk B AFolA] sHAE parameter
2 OXC k= 7t Hzar=lE HF 100kmZ
7F38& w9 propagation A1ZH0.35ms)¥ SDH
k= 7] YzAelE B3 20kmE 7S el
propagation AlZH0.07ms)e] 9137, *dhie] A=}
FH3= area ), "I A2F Bkl o
219] area W ARl ¥3 Haf hop 5, "Rl
AR7E S Q9] aread W= AC9Jr %
A area W] 9)9] NC Zbell Alds wAAS 2
3 o F33t = 9l 29 hop 7, "AC-AC 7t
2] 4 hop 4~ Bl Uk

E At U area® AR DS wEsl
7] Wl 3] At AR area F(n) S
Heg o gz A)7ke Ak 1:\:6]— 2|
AA AZRE vlER o9 Ul s8] LSpel 44 4
A AZE} Fo] o3 W Ake] LSPS] o1d AA 4]
Zre g wpre] Akslgia, el Wi A A Azt
< oA area®] W F-2 AC-NC 7k} [-NNIe|
gt A2 AA A7k} area ZF F-2 AC-AC 7,
ASC-AC 7¥°] E-NNIo|| gt o4 44 Azte=
vre] ARlele] AARlel 23& Fale woR
FAs

O3 8 (@ AR Al T
A Ao 7= @b 94 44 *1 e & 4 H]|
& AE Vepdcl & AFF-AY Ao} xR
A4 AA A 3 AR W ASCe] wix)e] ufe}
vleket A3} AbeE Q)] Wil Alksigich

i
s Hﬁﬂ!

Lo

o

7.3 =HZ #HE

AFH Al P ol Fd A4 wzs}
I Qe A, sl area 22 A AA
g EE54] 9 2] Fdel #3F 2E ANE

—&— distributed
800 | | —s— federation-centralized (a)
—— federation-centralized {h)

00 +

Cannection sstup time (ms)
5
1=
8

The number of fransit areas (n)

@2 A PEE FZ 28 Al2t vl

J8 8. @d A ARt e B el

fz
o

s}

N

utol] £ FHEe] WS-

& AEY A A =2 78’-?—
dogt, % Aol v ol ARE A
& 5 “H'r" “4. B Aol oA A=
95 % 17 el Al elghehd O]E
= 00] "ok 1 919 A

of ek U B#d e FHs HS}W
© Ao} FEIe] ohiel AR AWF dwelE, B
Y Eds Anel A, 279 load 2o o
7FA parameter5-& TE{3lojof shd, Ao} 3
AR 2 A7 A wet e7He AR
hop %H) =H&- Wz el ohea) ke A
< 8 F gl ol

o 30 [

RS

i
+

¢

§

o it oX
X,
)
55
bL

(o3
.
o
?
mﬁ

Py =[1- -0 | M

2] Aol u glele) g Gz el lefe) @
spgo] AT 9l HES vista, Fe ¥=
el s 4 gl

¥ 8(b)i= WA Ao FEst AFH-AF ﬂl
o] T @2 Bl HEL A) Al w2
3] FAska wlwgh Zolth

Vi 2 2
oK U L SR 87
sl 99 A ewie] Aulsge] FaEw
o)L, #Zoll= AREAL 7k peer-to-peer FAle] Hl
Hol =] A ) Ed ofo] Alulsl 558 2]
5}*— = "ﬂE A= = °15} Egige] 42 o
°] P 7]‘%1;& %‘{]’%‘4‘5 €] “J’ TEES L

The probability that a wavelength is used on a hop (W) =03

——&— distributed, F=20
~—E—distributed, F=40
—a— federation-centralized (a), F=20
—+— federation-centralized (a), F=40

o
& -
——

o
o

o
2

o
o

=]
IS

Blocking prokability
o
n

=)
w

o
X

01

/ . \ .
2 3 ) 5 3 7 8 g 10
The number of fransit areas (n)

(b) 2t o] 7= @ =4 B U
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2ot oo EEE 83| BRI Zoln,
S8 Al e Az 8she Abls F4E A
8 T TS o5E Zelth

olzgl TASY HEL S8 A riE SRy
3 3 Aol F3o] FAlFolok ahe o]5 2
FE 58 oE AY3p] A AHET A g
o FEo] SFHE W ool vt A7 ]
APz Yot 2 EFL ITU-TS} IETF F A
o4 F=sk 9ledl, 22 ASON (Automatically
Switched Optical Network)®} GMPLS(Generlized
MPLS)2H= W3 sloll Ale] Ble] didt A %
=32 APk gich

£ 7= ASONE 7Hke R s ApAd) 3t
el Ao Pl FrEA AEY A A F
Z (@ O), 18z AFH AY Aol F=25 Algk
e, Aotz 29w AR Eod <k 94 4
A A7 2 B2 #E 55 FAse] nasigd
2 A3 AFY Al T2 A vle 2heH
Edqge] A sty Ady Al oe o
2 AR A7te) zhasiv, A2 dA4 A 27 8
S 24 4F 5 ode 5 e S e
T S ERIEst

¥ ATE B3] AFH A e o #
Addml Ay AAL 7125 st o A
2eE AU A2dE HAUEE Ak
e ol Ale] Fxo] o] B8 S
AAsc) webd B Ao Ay Sl A
A B A Ao 725 ARG Al 33
2 5 9lE Aeold, ¥ BEsht Fopd AR o
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