o

AL B9l
LA R A S HE 7|6 e

Z8o] Qo] FEA D AANZ
240 B8 AT

20129 2€



Mo

AEH

e I i R R

G

7]

Hln

=

Mo

T A | 2A]

Ay2
o

g3l 3o

o
70

—

NH

-
i

—

TEMEMm Bmoz R

Ay 3L =

o]

2]

0

w

2

T

2012

-
.m.o

oH



2012
| 249 244d

(D)

(D)

B



1 B A 71E MG e, 5
2. SDH/SONET Z]8E 71 ..iiiieeie e 6
3. WOM/ QWY 7| & . el . oo gt Do 11
. AR 2ATERE 7|5k Y AAX7]= .16
L. 7/Id =2\ . Q. . ... .. L. ....... 16
2. MSPP ZIHH0Z15 it cereraait®ae il 18
3. 719 VIEQZ 74k & EAA ... 20
IV. &Y 2 XAAT Y e, 22
L 354 24 2 S8t s 22
2. AAAZE B4 D 8O s 28
V. T 34



[23 2-1] Thdg AEY BAZ B s 6
[ 2-2] TDM oA SAEHT SALT MU2E e, 9
[Z23 2-3] TDM oA IP EfY EAAEF MHlEE e, 10
[ 2-4] WDM FFE7HW et 11
[23 2-5] WDM 339 2 AFME FE e 13
[23 2-6] o]F 7% FH Y = WDM AE% FHAEKD ...cvveneeee. 15
[23 3-1] A8l SDH T . w5 N 16
[ 3-2] MSPE < =ty W ... e 18
[238 3-3] MSPP Mu[&E FZ ... 00 e, 19

[Z¥ 4-1] MSPP 7]vt HIEH T A5 AQAIE 24 HXEHE= 4%, 23

[2% 4-2]1 Ping AIRZ ..ot il 24
[2¥! 4-3] EOS(Ethernet Over SDH) S|A A2 =243}........ccceeneeee 25
[23 4-4]1L1 ® L2 292 HA £ FH s 28
[ 4-5] AEAZN & AFAAAIZ i 30
[23 4-6] W¥3A EoS 3|41 Delay Time H|ZEFA .......cccocoueee. 31
[23 4-7] HEYZFE Encapsulation.......ccceveeerrereerereerereeennereeseeenens 33



[£ 2-1] T714 HIF71A TF8 A o 8
[E 2-2] 57H8 WDM AFAIZE A e, 14
[£ 3-1] tlo|8 AH|& &8 HGF diH] AF d9F: 884 20
[£ 4-1] A1l A8 WEE B2 = R 3 SHE 25
[¥ 4-2] Wi¥=37] HF F(8Mbyte o4 32Mbyte) B & &........... 26
[¥ 4-3] ®i¥ =7 ¥7 F(1Mbyte sl 4Mbyte) F £ &............. 27
[£ 4-4] 5l AT A SN - W ... e 29
[E 4-5] SHYZH Encapsulation ........ooceeeeeeeeoeeeeeeeeeiecteeseeeeeeeeeeaas 32
[¥ 4-6] fiG23 of g .. .. ... ... 34



A Study on the Analysis of Ping-loss and Transition
Delay for the Internet Deployment based on Multi
Services Provisioning Platforms

Young=Soo Lim

Department of Telecommunication Engineering, The Graduate School,

Pukyong National University

Abstract

MSPP (Multi-Services: Provisioning Platforms) is a network plaform
providing Ethernet services to the IP.subscrivers who can utilize PDH
(Plesiochronous Digital Hierarchy), SDH (Synchronous 6 Digital
Hierarchy) . and "WDM .(Dense-Wavelength  Division -~ Multiplexing)
infrastructures at the same time.

In this dissertation, we propose the analysis of ping-loss and transition
delay for the Internet deployment-based on MSPP. For this, analysis
method and result are envisaged. According to our experience, the
adjustment of buffer size and transmission delay time is critical factor for
the MSPP devices utilized to provide burst traffic Internet services.

Based on these results, finally we suggest a practical application
approach to ameriorate Internet service quality and network stability in the

real network environment.



I.A &

durgon Qe B4 Ad A W lERE B4 AR

t} =3} #FAl ol SDH(Synchronous Digital Hierarchy)[1l] =

(2

2 SONET(Synchronous Optical Networking)[2] 7]& 7|¥Fe] H-£-3]
MA| 2~ A B] 27} Ho] &grojgit). of 7|4 SDH %2 SONETS: ©] &

AA~ AMu|AE SAME]| A Egde] g3 49E= (BR(Constant

3

Bit Rate)[3] Fejz oML o] HEHER 3| Hughe] 7|qk

& M BN AL UGS Julst gl P A

a8y o] 7145 IP(Internet Protocol)[4] 7]ute] dleolE Av]~
of dg AL 7<= &8st JHE EfT Y HAES 445 1
Hete] HAdl 3k dgEFS 7IEo® AFstr] wZol VBR(Variable
Bit Rate)[5] FHZ ALE= 7 7]¥F ExpA v 2o As A9 u}
A E B gYgEol gnlE 7 em ALE-A-SW(Service User)oll
= |55 A=dok ste wAHS AL ATk B3 AR

2} =W (Service Provider)o| A% AA] &FHE = g9 Z9 HlsE &

A2 & AldE Avlsteforste] FAE AR FAE 5 glu,

e

o,
)
rot
M
L
il
ko
12
:?L_“
a4

W OSDH[1] =2 SONET[2] H&we] <
s Ao IEHl Auj 2 237
£ olgste] IP[4] Mnj=

Q=99 719 UESY A(Enterprise Network)#4 o A= #4F HFH S

93 MEYA 719 gofst @z zg@o] @4, oS AT

o

-1-



AEgn], A A v, 7 Aujel A A AE Fol
Q3 AL Y3 Y T2 =207 YEYT EfgIHL 7
stg Aoz Frtste], BAAAAES A2 HolE An|AE 9

Eo Azl g Fol oMW Meg Wl B8 T

olg]gt A9 s Aoz 7]ES] SDH[1] 52 SONET[2] HE%
AzetE S83HA 7FdAel Al olfHl 7] =2 IP X8| 2E AT
A= HHol g H| 24 F= A (MSPP: Multi Service Provisioning

Platform) [6][7]& &&3sl= o,

M 2ATEAE S 85t WH-S SDHIL] =2 SONET[2] 7]
Hke] b E EAFNA VB 54 219l (T1(1.544Mbps ), T3(45Mbps)
2 &7 A A EA ] 22 (0C12¢622)bps ), 0C48(2-5Gbps), 0C192(10Gbps) )l
lgets ASAHl 2 Alga 7FdAr S| wgk Aqrjaz ARl ol
Yl A M2 (10BaseT) Lg]al sf2E oty B 7|7Hl o|f s sA] el
T3t A BEuprisyr FFFHoR2E DIDM(Dense  Wavelength
Division Multiplexing)[8] A&EWS A3 F+= HEH &= Adst=
Mz FEel F A 7N gdsAu2AleEIHE A 2ES o] &5k

Aotk @Al o] FHFE Ve MulE AeAEe] ¥E Az &89}

X
=
=
ofk
N
A
k1
S
D)
i
-
>~
Dl
=
0%
4
ox
=
>
=)
o
°x
fol
At}
k1
0
o

-2-



7Fs38kar 0C12(622Mbps), 0C48(2.5Gbps), 0C192(10Gbps)7+e] ks A
& A5 S = End-To-End 30| o]Fox Z7]|FAH| Y 841 o

A we mgdg ane bden

AR Au) 2 Ao AFEAL Av) 27

_,d
offt o
L)
ol
ol
(o
fr
offt
N
1>
>
Mo
ok

mﬁ i}

o of\

s} 3l DWDM7] =81l 7]wkeh A Va2 aid AMu= dolgrt A

o= s & 7=l A AololM = HED (Ping-Loss) ¥ HEA A

(Deley Time)[9] S o2 IHU MH| Aol @2 AHE oF7|3et. o

717 T A2 A Y Mu|so) 2AH S AMEA SE F

& ZaFY AHUSHe £A = s EAE AR ok HF
_/‘rt

SHe TAZ Q8 TR AQAA SRk HoE dA U

& =wodA= HdMTREs A de] BsAHaAgERE A e

F&sto] AHU ABAE A delglel 7 ZAVE H= sid MHls

ZYFEQ NSPP A% MM e] FEd W AEAGE) dFS F 5
$ug shobalal, FAZ AR e oe Ate] AuA S Holt)
olst ol sl BAFORA olF HAsE AxY YU

ol Al AAIE HxE G871 9s] 2 =i 2= AEY AN
2 WA A 7)o dd SDH[1] =& SONET[2] A% 7]6k 7]<%9) 7H
@, WMI8T AE vt V)& JHdS thRlaL, 3 s veAn
AFZAEWNSPPI[61[7]2] 705, MSPPe] &gt HEJXu] A~ A g ol A

of TAMS K. 2Ea 4ol M= sHEA B AAAZ JE Al

-3-



oo
T



0. QB9 AHs A= 78

L. Agul AA X 7]

>
=
oL,

215 FhgAe) FIHe BEIRE 7198 Bole%e Qg

FTTH(Fiber/ To The Home)[10] %9 =31 HE|v|T]o] MH]| =29 HT

Woz ggoltt. e o]l& Fdsh]| flElAe B2 At 9t
)=

olg st AHA AAE-d 23 = 7<= [SDN(Narrowband Integrated
Services Digital Network)[1l]o] &S ®QtoL A= BAl7]x9
daz d& 7€ 7HdAste s adlE Z838k= xDSL(x-
Digital Subscriber Line)[12][13]7]& 3 HA| 2~ = of A

Au pRe FHRE AL BulesdA ARIAAE & A9A

A
b
[
N)
X

sto] xS 83k VDSL/FTTH(Very High Speed DSL/Fiber To The
Curb)®W21[13], 3= <oH=(Head End)ollA] ONU(Optical Network Unit)7}

25 AAsta FujFES 7159 Aols TV dEe] 5
o]E& &83+ HFC(Hybrid Fiber & Coaxial)2] 5 thokst Wi Eo]

Aesh7 AddEa Q. EYuA] fFol uwe} FITC/FTTH/ATM-



PON/HFC/HFR & et AL Alde s 2A S0, ofel [17 2-

12 8 &85 A v AL s HolFa Jv[14].

Mahile . Access Metro Core
Mabile Network Network Network
Aggregation services Core IP/Optical
Utilization Utilization
< 30% < 50%

roughput

Residential

Buisness
“Corporatez &

Residential

R i

---------------- B s |

Application

7

Networked Equip. Frame Cache DataCenter VoD VOP.  Broadcast )

CEDRY

[28 2= T3 Ul A=

2. SDH/SONET 7]®} 7|<=

SDH[1]:= 3&Al Al=gEed o3 gA" dEwe] +5& flske]

SONET H&xTS 1

o
fjt
AN
oy
o,
il
¥
1%
)
Z
=
=l
lo
ol
kr
i
X
=)
=
=

Network Node Interface)®] 7}9¥AF H&E AFRTOZE ALY & =
= dubsiA gl oA etE Qo). dutd o g SPH[1]E AF&3 A
T2 et/ 9ussrt deskal, A

-6-

Ap
X
do
10
}Ol'
2
iy
rd
ol
ol
N
N
L
oo
9



—_
file)

gl Bwlo] 1.544Mb/s¢F FFH e 2.048Mb/s

of FZ o]§5

=
L

7

A #2]  OAM(Operations,

oF

mt
4

Administration & Maintenance) 253},

ki3

AsjA 0w ole)

A eko] AATH[16].

HES A

Eo]

-
e

=1
=

Hlol H5FH

3

0

B
olo

N

%]

=ahgomH WA Ho=

VA
it

A

=
=

SDH[1]

dr

™ OAM&P(Operations, Administration,

3

L
=

3

?i}\

o
T

9]

3

?_

Uol—

s}

Maintenance, and Provisioning) T 2< HlEo =

o
T

A
™

ted & AR ARl A

S

B

Sttt

o] 7H&

B el AEa Al

3|

=K

i

o)

o

oF

%

A Aol EAAA A

=
[

o) Hig e 7h

XO
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155Mbps S 7] E-gk9] 2 4u), 169, 64v] SO0 2 2wy} AHA glor
2ol 64v) = 10GbpsE WOl 40GbpsE Hrobrha itk

SONET[2]& AE4% w97} S5iMbpse] 18, 48], 168, 64v) So=2 A
A Aok, F714 vls71A A9 [ 2-1]o YERga Qo).
[ 2-1] 5712 als712-t=3 A4
H] 5714 53179 (PDH) (Mbps) 5714 53 A9 (Mbps)
A< NAS CEPT = SONET(%=-H] ) SDH
DS-0 64K 64K 64K STS-1 51.840 (STM-0) 51.840
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[ 3-1] tloly AMu|x= &8 g ] dF g F 284

Service Bit Rate Without Vcat With Vcat

Ethernet 10 Mbit/s VC3 (20%) VC12-5v (100%)

Fast Ethernet | 100 Mbit/s VC4 (67%) VC5-2v (100%)

Giga Ethernet | 1000 Mbit/s | VC4-16¢ (42%) | VC4-7v(95%)

[ 3-1]°] 93} ojtjyl(Ethernet)®] t<Zo| 10Mbps ¥ @i SDH7}
AT & Jdo 7P 248 d9ELS 51bps= - HI9H &8 a8
oF 20% A %o wWEoh. e} MSPPI6]1[7]ol A VCAT[24] 7]sS &
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(Enterprise) UWEY A o]&x+= o8] 7FX| UEL T An|e} A|~H
a8 g Agads A% ARl Zzrafior FAEo] 9l
A zEle] Z7kel dEE ZraRe] g or Qlste] 7g] YES
A & 87 Ve et E H3del HAak s gl
th. 53] LAN, WAN 3H4olA vES e e R F719) thest
AEA, v 5o MR HHE FAAALLH
AHEAFE 3 Bo] AR Q% B AFY o] s v
EQT 7Iuke] §gx 2 asio]l veFetA sl wet YES T

e e S B!

o

aeER JEY MHx Efjge] 4402 AU AHESH HE
4 ol &&E At 58 EAE JIFdaA Aol = NSPPE &&
gt EEAQ VENT AY 85 5 H5Y A sAd dE
Ax Jqop[27). 2 MSPPI6] (71014 E8st= T 7sE A
FHAAA A7l A FaEA 50] ot 7|uke] P Mu] ol A
Hl 2 F4 #dste] oy rhA FA7F A1

Aoz NSPP A& 71<l6][7] & Z&=AE U Au|2=o] AH]

2 F4 BAE 9J) NSPP 7|uke] UES A HE o] AAARE E43)
Ping-Loss &< Aefte FAste] TA7E 2Ash= A& IS4t
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&2 (PING: Packet INternet Groper Loss) H41& QB Y AH] A~
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A= 22 4y A&},

o
ul

2] A oA ICMP(Internet Control Messaage Protocol) X2 E
Z[28]8 Algsl=dl Sl 292 Al 2=E=o A TeMR Echo_Request 313
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P#t  Oicodlil G M3HP

R S0
S0 S01E

AT

[2% 4-1] MSPP 7J¥F I ESL T A5 X AA 7 EA HAEHE FAHE

[2% 4-1]elA MSPP/EHIE o2 BJALS] AFo =2 Adsta &
MSPP AE = 7He] tFEL 26MbpsE FELHO| A ALgdl= A
Z 3} o] \AAw Aele]a MSPP FH]E 5712 9F 2 FH|7F A g
A& AT
= Solf il 5471 (A57] F-8k= 10% = 10Mbps “d ]
Aol WMAE fi7lE UG AS)E B AEdoldez §d s
HIFE A PC Ping Test & Ads Ad= [21 4-2]d HEUUT.
[29 4-2]9] ZAF}e] ofstd 59 7HQ1& AFEHAA 524 MNA&

AL
o
)

roly

FEI(IP F4: 222.104.90.60)Z 1000 byte ¢ 3|71 <& 443 7| A %35}
I 5 Zolsuf7tx] AY Al7bo] 23ms o | FE L 423 7S kol 20
%

A Fef gEAEO] 4%l FEY. 71N T3 BHE A
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Reply fron 222.104.99.68: hytes=1880 tine=20ns T1L-126 PRI ST R
Reply from 222.104.90.60: hytes=108@ tine=26ms TTL=126
Reply from 222.104.90.60: hytes=1088 tine=24ns TTL=126
Reply from 222.104.90.00: hytes=1080 tine=16ms TTL-126
Reply fron 222.104.98.608: hytes=1080 tine=15ns TTL-126
Reply fron 222.104.98.608: hutes=1080 tine=12ns TTL-126
Reply fron 222.104.98.608: hutes=1080 tine=1ns TTL-126
Reply from 222.104.90.60: hytes=1088 tine=2dns TT1=126
Reply fron 222.104.90.60: hytes=1080 tine=13ns TTL=126
Reply from 222.104.90.60: hytes=1088 tine=25ns TTL=126
Reply from 222.104.90.00: hytes=1080 tine=25ms TTL-126
Reply fron 222.104.98.608: hutes=1080 tine=1ns TTL-126
Reply fron 222.104.98.608: hytes=1080 tine=1ins TTL-126
Reply fron 222.104.98.608: hytes=1080 tine=1ns TTL-=126

Ping statistics for 222.104.90.60:
Packets: Sent = 443, Received = 423, lost = 2@ (4% lose) Jros
Approxinate round teip tines in milli-seconds:
Minimun = 1@ng, Maxinun = 4ins, Average = 23ms
Control-C
0
(:HDocuments and Settingsihtdd

Success pate is 97 percent (0902/7859), wound-trip min/avg/max = 8/19/216 ns
POSNET_[R_PORH,,

P doeme AR v, A4, #eH 2 29949 e T
ole]7kA] a9l[29]e] glovk 2 =R A= MSPP gHlo] Szt FA
S T RS dhohdh F R weks AR

(% 4-1]18 F&A] Ng A7 dHolgz TAZ(EFY) EALg)
FLAAE ZFNSPP A kel A AR PEA Bl wE AA|

ol



AS71 4
=9 | 71F | £ | FFA | 434 | 9= Ping
Load(%) | packet
1 A TA} HA} 26M 10 625 -0.0023
2 B TA} TA} 26M 10 268 -2.164
155M
2 C WAL WAL 26M 10 1290 -0.488
4 D SAE AR} 26M 10 199 -0.103
1 E WAL WAL 26M 10 1230 -0.422
2 F A} HA} 26M 10 625 -0.005
2.5G
3 G CA} CA 26M 10 207 -0.072
4 H SAF M} 26M 10 227 -0.014
. [ |155M | NAY NA} 26M 10 641 | IAAF B G

Horst

[718) 4-3] EOS(Ethernet Over SDH) =% xg] x4 3}
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15 o
M
WA 15m
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w0 oM
o | 1
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A °M
7% I ] |
10M 160kn 10§ 1,024 §330001| 330001 O 100 0
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54 Holk. okl 2delA (A), (B), (C), (D)= MSPP A|xARE

Yetdg, agla VFRFe ¥U|e g9Eiy ZEcke] A=
encapsualtion i3 ©LIE F7|sith. Q@ okshH-(D)ALS] Ao 714
=& A9%E VeI AL encapsualtion "8 @9 VC37F A9l

PN
< = 9l

2.0
18 'MIEEIII

1.6

B
1.4 Ak

1.2 __15\\ W — W —— W A F
1.0 - ; /

0: 8 \\ -
o VG, 2 o 7

\ L 0325 0.2t 0.300 \i 0357 0.342
02 : e
vt vk
0.0
M 45 40m 44m Ak QoM 100M
fvCizel) e (v Cl2e20) (vClzwe2)  (vClzwed  |vecad fvC12va0)

[Z13 4-6] A57*] EoS3] 4™ Delay Time W] 154
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[% 4-5] <= Encapsulation

Delay time =74 (msec)

W& F(bps) | Port 64 128 256 512 | 1024 | 1280 | 1518

byte byte byte byte byte byte byte
2WC12-1) | 12r12) | 1.314 |-1.823 | 2.830 -4.870 | 8.943 | 10.984 | 12.867
AC122) | 20r12)470.937 |- 1.186 | 1.730 | 2.822 | 5:019 | 6.117 | 7.134
6(C12-3) | 1-3r13) | 0.828 | 1.010 | 1.393 | 2.174- | 3.739 | 4.522 | 5.244
8C12-4) | A-4(br14) | 0.750.4070.892 | 1.188%| 1.817 | 3.070 | 3.604 | 4.278
100C25) | 150r15) | 0.692 | 0.816 | 1.064 | 1.600 | 2.663 | 3.194 | 3.685
NDCI2-10) || 1-6(r6) | 0,610 | 0.688 | 0:848 | 1.189 | 1.873 | 2.218 | 2.540
A3 | 21be2D) | 0,160 | 0.219 | 0.328 | 0.569 | 1.049 | 1.200 | 1.513
AO0C1220) | 220r22) |.0.588 [%0.654 | 0.764 | 1.012 | 1.513 | 1.758 | 1.990
MOCL2-2) | 23023 |0:577. | 0.638 | 0.948 | 0.983.471.4677] 1.708 | 1.930
AB0C12-23) | 2-4(br2a) [-0.563 4-0.626 1f0.93571 0,966 | 17442 | 1.680 | 1.897
D32 | 250r2s) | 0.143 | 0.191-|-0.275| 0.473 | 0.870 | 1.067 | 1.252
1000C1250) | 2-6(br28) | 0.689 | 0.739 | 0.815 | 1.003 | 1.379 | 1.574 | 1.751

[ 4-5]¢F [2¥ 4-7]0 A WAFS] MSPP #H] o

=:|

V12wl = 4] VC37F VC12H. o}k ¢F 0.4msec ©5 7hs3frt.

H  Encapsulation

ks

H o
H=

P =

2 A Ao Z 45Mbps EoS3] A4S VC39

FololE A% e oF sokn w3 BAG mbo] HFET,
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BMSP4016A
2.500
2.000
/‘ ——45(VC3+1)
1.500 —8— 40(VC12%20)
44(VC12+22)
46(VC12%23
1.000 —¥— 90(VC3+2)
—&— 100(VC12%50)
0.500
0.000
64 Byte 128 256 512 1024 1280 1518

[ 4-7] )< =" Encapsulation

WALS] MSPP H] <lojl €} AH|E FEqASuje 3t HA7E 9o
U A A3 B},

MSPP H]E &8&3 EOSS| A7+ Al AFAAAFS ggE 9
Encapsulation(VC12, VC3)& oWl A& AFEst=7o whel o] =
o= Aol gl ).

Ao g AL AL thdZo| thdl EncapsulationS VC3E

s
4
FAeke] Rate Linit® H88s o] A5AAAF Aol &5b2
2 o 5 9t

[3E 4-6]2 d93%S 123 Encapsulation Wd W H-S YERIL )
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limit 2]

Al rate

ALg sl o] wE  Encapsulation "ISEYHE I} rate
HE g8l A

4 7]
limit> Folxl &5l tjal AH&7lss Ho &% 5 &

[ 4-6] SSEE w33

g = Encapsulation umj<34}H Rate Limit+&-& o H| 1L
10 Mbps VC12%5
20 Mbps VC12%10
30 Mbps VC12%15 VC3+*1 Rate Limit &-&
40 Mbps VC12%20 VC3*1 Rate Limit 4 &
44 Mbps V(12422 VC3%1 Rate Limit 2§
45 Mbps VC3x1
46 Mbps VC12x%23 VC3*1
90 Mbps VC3%2
VC3%2, VC3%3, N

100 Mbps VC12%50 Rate Limit A&

VC4+1
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