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Ethernet 10 Mbps 10,000,000 10
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T3 44,736,000 3
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A
Frame Relay
PPt 10.1.3.0024

10.1.254.3/32

10.1.254.1/32

10.1.254.2/32

U 2.21 uarAer1 Metric Cost Haz3TN1sioNAUMAILY Short Path First

vInglit 221 auuAdn Router Ydai1un1eld OSPF nfennfiinmsinudae
335 Short Path First ud 3UuUvee Routing Tree (SNyaizdi Router vosnuiilusinves
du'ld uazideudeainsinlugiafuaiu Tasezues Router nisniedofilndtszuzmada
fiqa Fenuofer Metric Cost a1 lanSedmarovesdulififundeviolaionie) vea R3
sifiuauglit 222 uazudiiRs Fur1 Smsifeudesiulaunsade Frame Relay 7i
ATuEa1544 Kug R3 9z hidenidumail e iniim Metric Cost #iiu 65 il RS
{$ouRDUR3S A0 Fast Ethernet nasiifn Metric Cost ¥ 1 ‘lumsﬁyLf’f'umqﬁf‘fsuﬁqﬂ‘luuwm
R3 flazidumaly re 1Aud nisiden rs amfurinlyde r2 wagasudig Re (U
222)

/

o o . 4 o 1 LY ¥
81m1n19/1a9 sh ip route #i Router R3 sgituv AU INGAI]

10.0.0.0/8 is variably subnetted, 7 subnets, 2 masks
10.1.3.0/24 is directly connected, Serial

10.1.4.6/32 [110/18] via 10.1.2.5, 00:00:08, Ethernet0
10.1.2.0/24 is directly connected, Ethernet0

10.1.1.0/24 [110/11] via 10.1.2.5, 00:00:08 Ethernet0
10.1.7.0/24 [110/17] via 10.1.2.5, 00:00:08, Ethernet0
10.1.5.0/24 [110/12] via 10.1.2.5, 00:00:08, Ethernet0

G O O O 0O O O

10.1.254.3/32 is directly connected, Loopback]
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Type 5  Link State Acknowledgement AoDSVYS9IN 145y LSU ud
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3 ) 1 4
1130 19169 show ip ospf neighbor IWOA3I9ABUY 9315 1ngRI0caMI9e el

Router RS

Neighbor ID Pri State Dead Time Address Interface
10.1.254.1 o Full/Drother 00:00:35 10.1.1.1 FastEthernet0/0
10.1.254.2 1 Full/Drother 00:00:38 10.1.1.2 FastEthernet0/0
10.1.254.4 1 Full/Drother 00:00:35 10.1.1.4 FastEthernet0/0
Router R2

10.1.254.6 1 Full/DR 00:00:30 10.1.5.6 FastEthernet0/0.7
10.1.254.5 5 Ful/DR 00:00:35 10.1.1.5 FastEthernet0/0.8
10.1.254.1 1 2Way/Drother  00:00:34 10.1.1.1 FastEthernet0/0.8
10.1.254.6 1 Ful/BDR 00:00:34 10.1.1.4 FastEthernet0/0.8

DR

v 3 Y
JUR 2.23 uaAIN1siFoNABYDY Router A9 9 Mafiiiluluy DR 1 BDR
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B Hello Packet no DR Elected
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Y
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Effort Service WNINT IntServ Service Model galiguiunslan fidwwansenuaens
§AN1593195919 Sevice 1TuBnd0 Tuapsdiude lilue IfeS1nu8s GS was CLS Service

TRamMIZMIAINUA Flow HAaZnsanBUZIIULUY End-To-End



80

A15197 3.4 TSpec parameter

Parameter Description

r Token Rate

b Token Bucket Size
Peak Rate

m Minimum Policed Unit
Maximum Packet Size

Guaranteed Service (GS)

GS Hmihfisursefums Delay uazuu1n Bandwidth WRU Flows  Tausmus
Delay gagaveudunliaeandey Flowspec nuuyanega uazaiugylilideyaqey
Moz Network 8UM30NI5 routing AUIMAY Yiait service 92 iifmua Flowpath A2
Delay #1867 (1¥u Propagation Delay %30 Serialization Delay) Tau Flow 92uou5U
Guaranteed Service AABIIBNN Node navAUNNMIVAYUAD Service Wiy Gs
Jvilsefuanig Maximum Delay Tdlasviseiu Average Delay %38 Minimum Delay
safu service ﬁyﬁq"lliﬂsamqnﬁamsi"uﬂszf"fu Jitter A2Y

iiefin13¥09ue GS HAtU §2 Receiver vAmun TSpec 18 RSpec 3 T RSpec
152nBUAIY Service Rate (R) uag Time Slack (S) Service Rate flums gﬂﬁl Network Node
smuas TagUsemnaniesadums (Line) Tusns1 (Rate) fmmnzaudmsums Flow v
muszanudanaimsiedmiy Eror Anumeauliuda Ta Application @11504181
aand 121U uamm Delay gagqassnigaregaf Flow 1uszdesinld dau Time Slack
Tu RSpec 151n13521) Delay yadeqaiiuin e 13unsdifi Node n/founlasnsdmuasm
Flow Resource #303if1 Delay wmunezveysyld lﬁﬂtlﬁ Application ansoUsun
Flowspec 113 1anuvaefi 13193.5 warmermsidines RSpec
Control Load Service (CLS)

cLs Wumssulseiuguausa Best-Effort Service 1Un12% Unload vesdoya Tav
Network Node ﬂzuan%”mmauﬁﬁﬁxf’;mﬁﬂmmuaé”ﬂmm Packet tiefulseiudoya
Application 31 Network 94 Packet aaulng lfsawnl] Tao'luard1ni1 Minimum
Delay ¥duAnz Packet daudeyanmduinluniogamorgnufiasly  Service §

adudyunI5Yi19IUYBe Application n101A Bet-Effort Service Iawiianulideanimuesa
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Ed 1 d
voadoyaun vail Application T uiludeals Rspec Tumsdeeve cLs wsizemsnld

] = 9
TSpec p61AY7 14

a15191 3.5 RSpec Parameter

Parameter Description
R Service Rate
S Time Slack
M31% RSVP 14 IntServ

I~ . a
IntServ 1% RSVP 1§]u Reservation Setup Protocol Tnuiiguuuuvesamilasnssucy
910 1137 Application 139n13509U0 QoS YBUARY Flow 1 Network m1s3osvadanan

o

wzgni1 114 luns909 Resource uazfmuan1snIuUYes Admission 1 RSVP ¥na1uey

y 9
G

wail RSVP gniSonldtiosudeis luifieadeny ntServ trwe’ly) narfie RSVP fiv IntServ
' @ ' a ' @ o
1% Common History 32ufuudidludaszdeiu  IntServ annsald RSVP i Protocol

o 1 o 1ed o 4 Y
dmiudedyanumouen uanen l¥dgyaudus Tagudu

3.4.2 Differentiated Services
ALY DiffServ Lﬂuéﬁmuﬂamﬂmnimﬁﬁlﬁ’ IETF 141] 1998 DiffServ 8oniiuy
Fuantlanssudieq wazll QoS LULMYY 115U IPv4 uae 1pve Taolisuiiudos
f11UA MicroFlow ¥30na lnmsdedaaaediadanu (ana1991n ItServ) Audosnuy
18 MuA 12 RFCs 33 Tao 5 dauved 12 RFCs §ana1iffu Standards Tract dauiimdediy
Informational
ninine : IP Traffic Stream Gl‘l’f’ Source Address, Destination Address, Protocol, Source Part
11ag Destination Part 11n15A11UA Micro Flow
HenuFnNiawzd v DiffServ
aonilaonssu DiffServ Sinsiiygianw Inaivatos Fedaufiszesiuamming
mwm’fm mndsamsnnunuielavaziduaansodnu lae1n RFC 2475 uaz 3260
® Domain ¥N10D4 Network ﬁﬁmué’f’m DiffServ (‘ﬂiﬂaﬂzﬁ Administrative Control
milouniu)
® Region ﬂfjil‘il@ﬂ DiffServ Domains ﬁﬂtjaﬂﬁu
® Egress Node Node 119980 130 Node qaufi Packet 1dosruneuoenen
DiffServ Domain 11

® Ingress Node fio Node 119191, Node 11507 Packet AB3#11I0191g DiffServ Domain
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® Interior Node Node 5¥¥13190219 %38 Node Ju DiffServ Domain ﬁ‘lﬁcl‘]}‘lii Egress
Node (1o Ingress Node

® DiffServ Field UStaid 21284 Packet AU559A1 DiffServ Marking 13 mrluduil
92ABINTIN 6 bit UINFAVDI byte ficre9ve4 IP Header ’

® Differentiated Services Code Point (DSCP) fhmmz“?iﬁmuﬂ“lu DiffServ Field

® Behavior Aggregate (BA) ﬂtjil Packets ﬁidl DSCP mﬁauﬁuua:"lwaag’s THIN
DiffServ Node

® Ordered Aggregate (OA) %A¥8Y BA $1 DiffServ Node doefutlsziuiildifams
Reorder Packets

® BA Classifier M3$WUNUIZAN Packets 1AuH915811910 DSCP

® Multifield (MF) Classifier 1M3%14UN Packets 1AIN1521191N1A109 Field 1u Packet
Header (vlﬁ’],llfi Source Address, Destination Address, Protocol 1i8% Protocol Port)

® Per-Hop Behavior (PHB) N13%11 Forwarding n3slduTnsun BA ﬁ Node Su13

® Per-Hop Behavior Group PHB #aust 1 yatulfiinanmdeudu NIONUBDIYANS
Forwarding A62%04

® PHB Scheduling Class (PSC) A%< PHBs fi DiffServ Node v2@asutlszinlild
1AANS Reorder Packets

® Traffic Profile swamﬁtjﬂmmgﬂtmums%51%51u‘ﬁaaszazna1wﬁq anfAvily
INBUYDY Token Bucket (Rate 1182 Bufirst)

® Marking M3 MUA DSCP 1u Packet

® Metering M5ASIVTWALBEAVBA Traffic Profile TugsTuzImMilY

® Policing 113719114 Packet pon'l] iite IWareandaafy Traffic Profile

® Shaping 13 Buffering Packets Lﬁﬂiﬁ’ﬁﬂﬂﬂﬁlﬂdﬁu Traffic Profile

® Service Level Agreement (SLA) W15 iinesuanssiwaziduavesdyanmsliusiog
(Service Contract) 581719 DiffServ Domain i1} Domain ‘Umm‘l’f’

® Traffic-Conditioning Specification M3z w15 fimesH 14 muamsldusns

® Traffic Conditioning NTZUIUMIAIMUATNIMUBY Traffic HINHIAFURILRUANA
U N5 Marking, Metering , Policing 1ta& Shaping

stnuuvesaaiinanisy
Tuaalnunssy DiffServ in15usn Traffic oMy Class o9 wazliunay Class
19 Service uanenafiy TAgazsey Class ¥e4 Traffic 13Aidauiaves Packet tive1¥ Network

Node @MINITNATIVADUNIT Marking Lﬁmzu Class ¥®d Packet Hazfilvua Network
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Resources A14# Service Policy Amuna'l31d swaziBuaveudas Service 35vynaula
1 4 9 ¥
WA Latency, Jitter Wazmsganioved Packet laoihuldlufismw@entu  sisiily
ao1launssy DiffServ #2 Packet vzgnuundeuilu Micro Flow 13 e llam Node A

VaANuAWITONAIMUA
I 4
ASUUITZAL Service AW Class WAz Marking Asna1afl bilsuuraalvy ludia
y
939 13U UM TumardnTimsuie Service BnawseRunvuiimiioudu wu ssniums
Check-in  §lagmsszdoalidoyavedundmini - (flouldfunaaimsudeszay)
Y o ¥y Y ' o 3 ' S 4 g a a ¥
Wi lddoyadenaruivssauvead laves  (Fu Fumnily, Fugsie  wiedu
@ 1 i A -4
inviewiy) udeenly Boarding Pass @953 Class vodglaoa1sld (foulAnunis
y ) t 4
Marking) 91miugdTavaisdes 185uuSmsmuszaviiszyld msmisduglavarseeniy
@ ¢ 999 ¥ A to_ & 9 = a ' Yo Y ° @

seauq  dawalddIduSos lisuiludeunsousmsyneiie Bdmiugaau msviauia

2
qzANTIU
Differentiated Service Code Point

Tumsfivua IP Protocol 929U bit a3 13dm5U Qos Tammwiz Taslu Ip
12055U 4 (RFC 791) fvual® Header Octet Naoaiilu TOS Octet Ynizd IP 11959U 6 (RFC
2460) fmual¥ Header Octet Aaoilu Traffic Class Octet ua lii'ldagmualnseadia’ly
wduen @ msu TOS Octet Tu 1P oFHu 4 § 3 Tnusnidludidmuadduanudiines
Packet (Precedence) 80 3 Uniau1lu TOS Octet I1riuARN Delay, Throughput {la& Reliability
fdeams daudn 2 dngaieliszyeslsuSewaarl3vidy o Tu RFC 1349 fims
wWavuudas TOS Octet 1@nioy Tavfmua Field Imidseneudioda Cost bit + Existing

Delay, Throughput (a2 Reliability A41u31/%13.30
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0 . 1 . 2 3 5 6 7
— 1 ! z
RFC 791 Precedence D T R 0 0
Precedence Delay (D) Throughput (T) Reliability (R)
111 . Netwark Cantrol 0~ Normal 0 ~ Narmat 0~ Narmal
110 - Internetwork Controt 1 -Low 1 - Hight T —High
107 « CRITIC/ FCP
100 - Flash Dyemoe
011 - Flash
010 — Imnwxilote
001 - Priority
000 - Routine
O ¢« 1 , 2 3 i , 5 6 7
RFC 1349 Precedence TOS 0
1 [} [}
Precedonce TOS Field
111 = Network Curtis! 1003 ~ reirrimiize delay
10 Internetwork Contred 0100 ~ maximize throughput
107 - CRITIC ¢ ECP 0010 - maxirnize refiabifity
100 - Flash Ovenide 0001 - minimize monetary cost
0117 - Flash T000 - aofmal service
010 - Immediate
001 - Prignity
000 - Routine
0 1 2 ¢+ 3 1 4 5 6 7
H i 18
RFC 2460 Traffic class

3U% 3.30 TOS Octet IP v4 gz IPv6

ao1ilaunssy DiffServ IMIfvua IPv4 TOS Octet ttay IPv6 Traffic Class Octet

Insi Tavfimun DiffServ Field 9 RFC 2474 uag RFC 3260 (3U7 3.31) Usznoudas 6 i

@16ty ¥4 IPv4 TOS Uag IPv6 Traffic Class Octets 5304 518a100AUD4 DiffServ Field 3¢

uaaseylu DSCP 1Ay DiffServ Node 921#U5SMs Packet mwsWaiidmuaeglu DScp

E 4 14 v
Mafingu Packet N1 DSCP sauuuay Inasgsening Link 9258091 BA Taousaz Class

v
904 Traffic 9193 BA @85 au1nn10 19

RFC 2474
RFC 3260

0 . 1 . 2 3, 4

]
4

DiffServ Field

DiffServ Field
Codepoint Pools

xxod - Standard

xxxx11 - Exparimantal or Incal use

xxxx01 - Future standard,
oxporinental o 1ocal uso

DiffServ Codepoints

111000 - Class Selector 7
110000 - Class Selector &
101000 - Class Seluctor §
100000 ~ Class Sefector 4
011000 ~ Class Selectar 3
010060 - Class Selector 2
031000 - Class Sciector 1
030000 - Class Seleetor D

gﬂ‘ﬁ 3.31 DiffServ Field,Code Point 1l@$ Class Selector Code Point

aorilasnssutmuald DiffServ Field 132nouA20 3 Code Point Pool 2 Pool 15A

i 32 Tu 64 ATUTYIR aaau13d w3 Local use 80 1 nguiimaedu 21 Tu 32 di

DiffServ Specification @ ﬁuauu"lﬁ‘l%’
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d M3y “Per-Hop Behaviors” Tuumiitzndniunmenisimua uazswazison
n31¥u3ms Taoimme 8 Code Point (Class Selector) Faananamushiuldues Field wih
fundalis TOS Octet Wail DiffServ Field T8 muamsi$1fuuss TOS Field nihiunds
11 TOS Octet 1¥a29m111 (Delay, Throughput tag Reliability bits) 317 3.31 uanalnseada
v®4 DiffServ Field 111 § ’JiJﬁ’:x‘l Code Point Pool ilag Class Selector Code Points
Nodes, Domains a2 Regions

do1iaunssu DiffServ Mnuadwumsaidoyaisoanngdnsalines T Network
T1/§langu Network NFUYBY Node 119 DiffServ 92150091 Domain Taouday Node fioglu
Domain (Reafiuvziiswaziduauay Policy M3 IHUTMsuuuReIiu amnd Domain nile
920n1014N13AIWAUUEY 1 Administrative Control TAUAMUAYAYEY Domain fietAARU
Hu DiffServ Region  Domain H8gn 1614 Region idoafudesamnsadamsonesvesdoya
muldanilaonssy DiftServ 18 ude1wszymsItuTms Policy uaei Packing Marking
uANARAY  Fansdinanannezded ‘Peering Agreement ifiofMuATIIZEANI 131959
5¥M919 Domain 8814 15

1 DiffServ Domain 1/52n® UM 0 Node 2 ¥iin 189 Aiv Boundary Node i) Interior
Node Boundary Node fmihiiiFeudefiu Domain moven TasmruanuauiAnIss 193
Faums§uun Packet, Mark AidoANDY (Agreement) fiseyy13aemeh alu DiffServ o2
AUUMIAWMs SWUMELUTUANINAI1TT 103 (Traffic Classification and Conditioning)
Iﬂtl‘ﬁ’:x‘l Boundary Node 4a¥ Interior Node 9%3%1) Local Service Policies #1173 Packet Marking
woefmuaszAULSISUA BA A Local Policies £y nITUIUMIAINEN U
an1ilaunssy DiffServ 3und1 PHBs FeezldndnTavazideatiiadedeltl Tasmmznsdi
11179 Node imfuamyusie DiffServ $9 Node manfisznsznufismsuinisifisala ?Tua;j
fusauuazdmmis Node T Domain 31/ 3.32 wetaa DiffServ Region fitlszneuda 2

Domains



87

fMIUMIN Condition Packet UM Boundary Node YuResundnniing
Classification (@39 Tavozauiumsnwiiszy3ly SLA wufu msi Traffic
Conditioning Wumssaunalans Metering, Marking, Policing N38 Shaping ﬁg»uwi 1 'E)ti’l»ﬁ?ﬂ
T 1380iu Tasldwadwininnis Classification Avumiuily Input 71391 Conditioning
Tuudag Class o1 limilouiu ms1zUnd SLA vefmuasuau Traffic  Boundary Node
am305u1dmu Class Tnell Boundary Node vziilufiasn Traffic uagfiims Making,
Dropping H30AAAUMS Buffering UM Packet 135%1 Conditioning $uiudeaiinisiyas
DSCP Az Packet I¥imnzan el Node $ramtiannsald Dscp dananlumsi
Classification Packet #1911/ 140615907  wonvINETMITh “Traffic Policing” 118
“Traffic Shaping” #43una'lnn1s Conditioning IuszdUT WAL BUASARY

N15¥11 Traffic Classification and Conditioning amﬁﬂsﬁyuuuigﬂclmam’fuww Packet
A8 udawUnAinfiaf  Boundary Node Tfafrﬁ"mmi‘]mnssuﬁqaununﬂ"lﬁ’mms
Classification 482 Condition ¥oUUY Interior Node lademnsutlu (L‘ﬁ‘u 14 International
Links) 3l 333uaAsd1001959 Boundary Node M1ud1wes Domain dumie 1§ MF
Classifiers and Conditions (L8N Traffic A 1@ B 9909100 U Gluﬁ'?ﬂtjwfly Boundary Node ﬁ
nudwes Domain Yanemeimihiilums Condition m3e519371450 Taoldenn

Classification a2 Marking U84 Domain AUNWAUTUMT

" Upsireant
Domain

B PR
Downstragm: )
Domain,

Fagress Ingress Egress

Boundary

VA rant redem s
RTHRC DTSRI
IR U
T

gﬂ’?l 3.33 DiffServ Domains

3.4.3 Per-Hop Behaviors (PHB)

ao1ilaunssu DiffServ Hoy PHB 11 A9n15 Forwarding Behavior 11 Node n3z1i14e
Behavior Aggregate (BA) PHB 921a/aq0931002180AA1 Latency, Jitter #39015QH10909
Packet i BA 9zdeslASuiiorwli/ds DiffServ Node lnu PHB nguwiles ©19i] PHBs
P 1Y o o o o 9 o o’;’ =) A =154
NeIfped13UIN taze 1A NTUMII PHB wioududwaniligansounninla

DiffServ Node 921110115 Map Packet 19111} PHB a1ufl DSCP 5v1) lua1s19it 1-3
ueraIn1s Mapping Afmualuaolaonssy  od19lsfinums Mapping fananly

o of ° ] [ { 4
sutludeariey Dsce wawe'l uamunsadSulaouldsndu Class Selector 11iD9910
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anilaonssuimualyt Class Selector finuansoluns Backward 1aol¥ Precedence
Filed 14 IPv4 TOS Octet ﬁﬂ‘f: DiffServ Domain 810 liguiluld Recommend Mapping fi9
a131971 3.6 7114 1nTin13 Interfacing U DiffServ Domain o1 Harudeunia

$1Iu PHB w3engu PHB ﬂzﬁmnﬁaaufi"lﬂui'fuatjﬁn DiffServ Specification
Taun ms Expedited Forwarding (EF), Assured Forwarding (AF1, AF2, AF3 11a2 AF4), Class
Selector (CS) 11a¢ Default Node 8198 IUMsAUNgy PHB va1oq daniouiu Iagldnaln

13 Packet-Buffering Ul&% Scheduling

M1519% 3.6 Mapping 521319 PHBs and DSCPs

PHB DSCP (Decimal) |DSCP (Binary)
EF 46 101110

AF43 38 100110

AFa2 36 100100

AFa1 34 - l100010

AF33 30 To11110

AF32 28  |ot1100
AF31 26 011010

AF23 22 ~ Jo10110

AF22 20 010100

AF21 18 010010

AF13 14 ' 001110

AF12 12 001100
AF11 |10 "~ loo1010

cs7 “Ise " l111000
Ccs6 48 110000
css 40 ~ |101000

csa 32 l100000
cs3 24 To11000

Ccs2 16 " To10000

cs1 8 ~ " loo01000
Defoult —_Jo_~ _ Joooooo =

Expedited Forwarding (EF)

v ) []
EF PHB 1111 Latency, Jitter wagMsgaude Packet YuA1N DiffServ Node AD1i11¥

b4 3
@ W o

18 pHB Awndnifluaiiouvensiiadusvesnisdedoyaiy Real-Time i DiffServ
Domain 1 DiffServ Node 1¢#0a3ntimsltusnis EF Wiisas§anisasiii EF hdeed
1o Ao IWAUSLS UM Non-EF-Traffic ANUUANANTSHINDATIM TN DT USATING
TuSmssana 1l Packet Yeaealiitensfuniomamssadng dawald Latency 1A

: 5 & g o A '
fga el Latency Ussianfiitluaunauanuesnis Latency Uae Jitter Y99 Packet 5313
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a wa =t @ a o ° 9/ . °
M3URUANTYD Node MITANULUBTAYBIAIA UBNIINILININ Latency Lo Jitter A
Yy @ o 9 = ° a 9 A 1 a v A
uds foirlimsgaudovss Packet A1098nAI011189910 Packet Buffers lilnAMsUUUNTe

Yy ¥

du MsiiNga DiffServ Node 1n251in15 Reorder 484 Micro Flows
Assured Forwarding

AF Ynaglunquues PHB findhiidmuanssuiseiu Forwarding i DiffServ Node
zAp95095Y (1 4 nqu) A1 fe Wumssmuamaden, 33ms1H DiffServ Node

13 Lo
FurlseAumsgauieves Packet WuIBY AF PHB 4 4 nquisenaudie AF1, AF2, AF3 uag
td
AF4 Tﬂtfluummﬂqn AF 8UIN5ZAUNINY Packet (Drop-Precedence) peniiiu 3 szdu
y ¥ td
N9UNIN Resource (Bandwidth, Buffers) (NAN13 Aunsesy Packet 119U DiffServ Node 3¢9
Packet N152AVN1S Drop A1NoU
Eod ]
SYAUMT Drop M4 12 58AUUEI AF PHB UAABYAIMITNAN 3.7 51002100ANT3
b4 ]
fmuaire PHB mafiamsosnunuan 1d1n RFC 2597
Eed
AF PHB W3 4 nguihnmidludaszaetu Taslifinanents Forwarding Guarantee
y ¥ y
Y98N 1o 1UilnaAeA Latency 130 Jitter 119In15 Guarantee YoARNGUITYUDY
fii) Forwarding Resource U84 Node, $14IUN1595195049104 Node Hazwafuiiioanvziig
y ]

910M15 Drop U84 Packet 1AUW91501910 Bandwidth w3eiiufives Buffer ilundn way
° 9 ° 'Y P v o o v A LY (Y °
fmual Node 111015 Forward Tusasigafiigamiezsir 1dime 1dszfuns Drop Packet 1

110z 12ifin13 Reorder Packet 483 Micro Flow #ign Drop T1luda8n

@151 3.7 5TAUNIT Drop Y99 AF PHBs

Drop AF1 AF2 AF3 AF4
Precedence

Low AF11 AF21 AF31 AF41
Medium AF12 S AF22.— AF32 AF42
High AF13 o AF23 AF33 AF43

Class Selectors
. o 4 A ¥ ¥
DiffServ Avua CS PHBs ¥uifio 111150 Backward 1a81% IP Precedence 14 IPv4
TOS Octet 1@ Class Selector M 1H15n Relative Ordering U84 IP Precedence Tnsh Gy
WINNTIMUIUTN Relative Order gan31) 1ay Node 9289911015 Forwarding /il CSs o
sasrgagaiiiozi 1 iwetloatuliin Latency, Jitter nSoMsgauidy Packet HAufundth

Mrua  A1519% 3.8 HAINIS Mapping 5¥N319 CSs 11 IP Precedence
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91991 3.8 N5 Mapping 7 ZHUIN CSs 11 IP Precedence

PHB DSCP DSCP Precedence |Precedence Precedence
(Decimal) |(Binary) |Name (Binary) (Decimal)
Cs7 56 111000 Network 111 7
Control
CS6 48 110000 Internetwork|110 6
Control
CS5 40 101000 Critic/ECP 101
CsS4 32 100000 Flash 100
Override
CSs3 24 011000 Flash 011 3
Cs2 16 010000 Immediate [010 2
Cs1 8 001000 Priority 001 1
Cso 0 000000 Routine 000 0
Default PHB

DiffServ. Domain f1MUA Default PHB ﬂ‘fulﬁﬂi DIUUINMSI Best-Effort Service
ndnfte aorilaunssufmun Default PHB Suietidiulnn Best-Effort Service i REC
1812 5%y “lﬁ'f'\i?‘lmtlﬂ’.l’m’h DiffServ Domain 92#84%11n15 Forward $142U Packet %110
figanifinssin1d Tau'liifia Latency, Jitter uazmsgayidy Packet mniAundiifmua Wil
mM5¥ PHBs Nogn101@ Best-Effort Service sy
344 QoS UHITUY MPLS

§io111 QoS 1 1dUusIUY MPLS  Edge LSR 59M37 IP #U MPLS Domains 9591
M3st/ad IP QoS Domain 11U MPLS QoS Domain tiaz@uiiums i IP Packet auisoidh
d MPLS Domain 184 (1%W CE-PE) 30015 IP2MPLS Condition 14u14ny8i Packet
d1n3014 Label Stack Taouaniduusfiu EXP bit (59091115 MPLS2MPLS Condition #ag
gavue1aiiou Label Packet 1Ty IP Packet fitmanzau (% nadives LSR nwesnlu
PE-CE Condition) (36031115 MPLS2IP Condition

IP2MPLS Condition (/11115521 IP Packet 496 MPLS Label Tnun1n IP Packet fitd
11 §1 IP Precedence 0Y#a0 uszgn Copy f'lUlfs MPLS EXP Field dananalugidi 3.34
&MU Routers tiieimrhidii PE Router madh s3ns Copy f1 IP Precedence bit 910
L3 Header 1113114 MPLS EXP bit #591111i49843 Label

&W3U MPLS2MPLS Condition Packet 13l Label 5210gud? MPLS2MPLS
Condition IMFAUHUMIS 3 HUVAIUAU A Push, Pop AT Swap ﬁauﬁﬂﬂugﬂﬁ 334 1lu
$uneNNS ™ MPLS2MPLS Push Condition %2 Packet fidhanezgniaou Label Tl dau

A13%11 MPLS2MPLS Pop Operation #7 Packet ﬁn’fmwzgnnamm Label uufm‘lu Label
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Stack 880  La¥M5 Swap Condition 821d Label Tviasludaunugaues Label Stack
ANE1 N9l 551919115 MPLS2MPLS Condition 9211 11uAA1 Label 113 1ag copy fi1 EXP

499 Label vugalilldiilu Label 1u Label stack

IP2MPLS Condition MPLS2MPLS Condition-Push
- >
IP packet [P pracodence value is
copiod Second Labed Is applied 1o lorm tabel
In Mng‘l;mﬁbﬂ EXP e stack in upm;ns push condion

MPLS2MPLS Condition-Pop

Top label Is rgmoved in MPLE2MPLS Top tabol Is removed in MPLS2MPLS

POP concison but top label £XP POP condition and $op tabet EXP

value not copled down 10 bottom label vaiue I3 copled down 1 botiom label
MPLS2MPLS Condition-Swap MPLS2IP Condition

Tep tabed is swapped in MPLS2MPLS Top IabaWabet stack 1 removed in
SWAP conaition and iop tobol EXP MPLS2IP conditon and abyt EXP value
value is copied lo new label EXP value Is copled to egress IP precedence

depending on mods of MPLS 00S

3UN 334 QoS vuIEZUU MPLS

dm¥un3¥1 MPLS2IP Condition Packet fid131il Label 521j0g182 vag Packet 7
oon Jazeylugy) IP Packet MPLS2IP Condition #UHUIIUAWANYYUE Tunnel Mode 1ag
EXP 929 Copy nau'1/1uf1 IP Precedence 404 IP Packet F19'ld05110ifioay Tunnel
Mode Turiadedalil 11591 Condition ﬁ"ymmunmmmﬁ'\i;ﬂﬁ 3.34
3.45 Mode M35AUHUNUYDI MPLS QoS

MPLS 7114/ QoS 1 Mode AuHuMIBYNaIBIUY (500 MPLS QoS Tunnel Modes 1ay
1 Mode Hﬁ'ﬂ‘] ?T\Iﬁy

®  Uniform Mode

® Pipe Mode

®  Short Pipe Mode

® Long Pipe Mode
Uniform Mode

1u Uniform  Mode  vzdinmsifuuusassfavun % Class  ¥04 Packet, 1P

Precedence, DSCP 11ag MPLS EXP Iaufio31 Packet k11 Iasead1aue SP 13y Packet §
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‘nalguamoms dm$umsi IPZMPLS Condition 921582815 Copy A1 1P Precedence
94 IP Packet " 1diifusi1 Label EXP 9 niiuiiiorin1s MPLS2IP Condition fio2 Copy
Label EXP UHA (Packet 71321 Label 819511001 1 Label Tnoiamniz Ty Label Stack) 1nld
T IP Precedence Y04 IP Packet

Ufiiamsiididyfiqaues Uniform Mode #A8N15%1 MPLSZMPLS Condition
TAiRmeMss21y Label AU Packet Wafimsih MPLSZMPLS Condition  Label g
waouldSeumiousy Label Exp aMUUYA mimniduns MPLS2MPLS POP i1
MPLS EXP 929N Copy 841191981984 Label Stack (616910 Label uuge 134 Label a1370)

TasTimsautiumsaegun 3.35

feeeee MPLS Domain

MPLS2iP Condition
Top label in the label stack is
popped and its EXP value is
copied onto the IP packet IP
precedenco vatue {3 most T
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- % MPLS Domain

v

IP2MPLS Condition
ingress 1P packet IP precedence
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EXP value

'
. .

MPLS2IP Condition :
Top labet in tha label stack is h
popped and its EXP value is N
copted onto the IP packet IP H
H

'
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I exp=3 [LEXREEY IPPvcc-SI : I EXP=3 L*’Em‘-' SA{IP Prec = 5
.

precedence value (3 most
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oS fiedd) * *
MPLS2MPLS POP Condition MPLS2MPLS Swap Condition MPLS2MPLS Swap Condition
Top label in the label stack is popped Top fabel in the labe! stack is swapped Yop Isbel EXP value is rewritten from
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gﬂﬁ 3.36 Pipe Mode
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A15197) 4.1 ﬂ'lW'li'llJLﬁﬂ{al‘Llﬂ'liﬁﬁﬂ'l MPLS 11U Router R1- RS

mls flow ip interface-full

mls qos

mls cef error action reset

mls cef maximum-routes ipvé 1

mls cef maximum-routes ip-multicast 1

mpls traffic-eng tunnels

mpls 1dp explicit-null

mpls 1dp session protection

mpls label protocol 1dp

mpls ldp router-id Loopback0 force

control-plane
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] a P 9 0”’ t g
2. MmN 15 1uNIAIAINS 19911 Fast Reroute (FRR)

T v o o o’: J ° 3 4
Tudauveesmmislmes lUAISAIAINITNI Fast Reroute (FRR) 3R 1MUAT Router
& o 9 ] a =t T 9 a é‘ J a o
R1 , R2 uag R3 e lv Insaveiimdosnimlumsasdeyanindeiu Taosmislnes

waasluaisan 4.2 -4.4

¥ 1 4
M0 4.2 mmimmaz‘“lumsmm Fast Reroute (FRR) UH Router R1

Router R1# !
interface TenGigabitEthernet2/0/0 interface Loopback0
ip address 10.0.2.1255.255.255.252 ip address 10.0.0.1 255.255.255.255

logging event link-status |
mls qos trust dscp

mpls traffic-eng tunnels
mpls ip

ip rsvp bandwidth

interface TenGigabitEthernet3/0/0
ip address 10.0.2.9 255.255.255.252
logging event link-status

mls qos trust dscp

mpls traffic-eng tunnels

mpls ip

ip rsvp bandwidth




100

1 £
A15190 43 mwwmmaﬂumsﬁam Fast Reroute (FRR) U Router R2

Router R2#
interface Tunnel]
ip unnumbered LoopbackO
mpls ip
tunnel destination 10.0.0.3
tunnel mode mpls traffic-eng
tunnel mpls traffic-eng autoroute announce
tunnel mpls traffic-eng priority 0 0
tunnel mpls traffic-eng path-option 1 explicit
name R2-to-R3
tunnel mpls traffic-eng path-option 2 dynamic
tunnel mpls traffic-eng fast-reroute
!
interface Tunnel2
ip unnumbered Loopback0
tunnel destination 10.0.0.3
tunnel mode mpls traffic-eng
tunnel mpls traffic-eng priority 0 0
tunnel mpls traffic-eng path-option 1 explicit
name R2-to-R1-to-R3
!
interface Loopback0
ip address 10.0.0.2 255.255.255.255

interface TenGigabitEthernet2/0/0
ip address 10.0.2.5 255.255.255.252
logging event link-status
carrier-delay msec 0
mls qos trust dscp
mpls traffic-eng tunnels
mpls traffic-eng backup-path Tunnel2
mpls ip
ip rsvp bandwidth

!

interface TenGigabitEthernet3/0/0
ip address 10.0.2.2 255.255.255.252
logging event link-status
mls qos trust dscp
mpls traffic-eng tunnels
mpls ip
ip rsvp bandwidth
!
ip explicit-path name R2-to-R3 enable
next-address 10.0.2.6
!
ip explicit-path name R2-to-R1-to-R3 enable
next-address 10.0.2.1

next-address 10.0.2.10
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Router R3#
interface Tunnell
ip unnumbered Loopback(
mpls ip
tunnel destination 10.0.0.2
tunnel mode mpls traffic-eng
tunnel mpls traffic-eng autoroute announce
tunnel mpls traffic-eng priority 0 0
tunnel mpls traffic-eng path-option 1 explicit
name R3-to-R2
tunnel mpls traffic-eng path-option 2 dynamic
tunnel mpls traffic-eng fast-reroute
!
interface Tunnel2
ip unnumbered Loopback(
tunnel destination 10.0.0.2
tunnel mode mpls traffic-eng
tunnel mpls traffic-eng priority 0 0
tunnel mpls traffic-eng path-option 1 explicit
name R3-to-R1-to-R2
!
interface Loopback0
ip address 10.0.0.3 255.255.255.255
!
interface TenGigabitEthernet2/0/0
ip address 10.0.2.10 255.255.255.252
logging event link-status
mls qos trust dscp
mpls traffic-eng tunnels

mpls ip

ip rsvp bandwidth

!

interface TenGigabitEthernet3/0/0

ip address 10.0.2.6 255.255.255.252
logging event link-status
carrier-delay msec 0

mls qos trust dscp

mpls traffic-eng tunnels

mpls traffic-eng backup-path Tunnel2
mpls ip

1p rsvp bandwidtﬁ

!

interface TenGigabitEthernet8/0/0
ip address 10.0.2.25 255.255.255.252
logging event link-status
mis qos trust dscp
mpls traffic-eng tunnels
mpls ip
ip rsvp bandwidth

!

ip explicit-path name R3-to-R2 enable
next-address 10.0.2.5

!

ip explicit-path name R3-to-R1-to-R2 enable

next-address 10.0.2.9
next-address 10.0.2.2
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3. AIWMINNT 1UNISAIAT MPLS/VPN
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§19U5UMInTE9015En0uRIY Router R1 R4 uaz RS imehfiiilu Provider Edge
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FULAUNAN FIAWIT TR0 s ums 191 MPLS/VPN uaneluais1aii 4.5 - 4.10

1] L4
15197 4.5 mmsmmaﬂumsﬁqm MPLS/VPN U Router R1

ip vrf vpn501 router bgp 1

rd 501:1 bgp router-id 10.0.0.1
route-target export 501:1 no bgp default ipv4-unicast
route-target import 501:1 bgp log-neighbor-changes

ip vrf vpn502 bgp graceful-restart restart-time 120
rd 502:1 bgp graceful-restart stalepath-time 360
route-target export 502:1 bgp graceful-restart
route-target import 502:1 neighbor 10.0.0.4 remote-as 1

ip vrf vpn503 neighbor 10.0.0.4 update-source Loopback0
rd 503:1 neighbor 10.0.0.5 remote-as 1

route-target export 503:1 neighbor 10.0.0.5 update-source Loopback0
route-target import 503:1 !
! . address-family ipv4
interface Vlan501 no synchronization
ip vrf forwarding vpn501 no auto-summary
ip address 192.0.0.1 255.255.255.0 exit-address-family
! !

interface Vlan502 address-family vpnv4

ip vrf forwarding vpn502

ip address 192.0.1.1 255.255.255.0
!

interface V1an503

ip vrf forwarding vpn503

ip address 192.0.2.1 255.255.255.0

neighbor 10.0.0.4 activate

neighbor 10.0.0.4 send-community extended
neighbor 10.0.0.4 next-hop-self

neighbor 10.0.0.5 activate

neighbor 10.0.0.5 send-community extended
neighbor 10.0.0.5 next-hop-self

exit-address-family
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!
address-family ipv4 vrf vpn501
no synchronization
redistribute connected
neighbor 192.0.0.2 remote-as 1000
neighbor 192.0.0.2 activate
neighbor 192.0.0.2 next-hop-self
exit-address-family
!
address-family ipv4 vrf vpn502
no synchronization
redistribute connected

neighbor 192.0.1.2 remote-as 1000

neighbor 192.0.1.2 activate
neighbor 192.0.1.2 next-hop-self
exit-address-family
!
address-family ipv4 vrf vpn503
no synchronization
redistribute connected
neighbor 192.0.2.2 remote-as 1000
neighbor 192.0.2.2 activate
neighbor 192.0.2.2 next-hop-self

exit-address-family

v 3
M3199 4.6 ATW1315iAe T 1UN13A9AT MPLS/VPN (VPLS) UU Router R4

12 vfi vpls2001 manual

vpn id 2001

neighbor 10.0.0.4 encapsulation mpls
neighbor 10.0.0.5 encapsulation mpls
!

12 vfi vpls2002 manual

vpn id 2002

neighbor 10.0.0.4 encapsulation mpls
neighbor 10.0.0.5 encapsulation mpls
!

12 vfi vpls2003 manual

vpn id 2003

neighbor 10.0.0.4 encapsulation mpls

neighbor 10.0.0.5 encapsulation mpls

!
interface V1an2001

no ip address
xconnect vfi vpls2001
!

interface V1an2002

no ip address
xconnect vfi vpls2002
!

interface V1an2003

no ip address

xconnect vfi vpls2003




104

] y
A15199 4.7 AMN131901893 1UMIAHA MPLS/VPN U Router R4

ip vrf vpn501

rd 501:1

route-target export 501:1
route-target import 501:1

ip vrf vpn502

rd 502:1

route-target export 502:1
route-target import 502:1

ip vrf vpn503

rd 503:1

route-target export 503:1
route-target import 503:1

!

interface Vlan501

ip vrf forwarding vpn501

ip address 192.10.0.1 255.255.255.0
!

interface Vlan502

ip vrf forwarding vpn502

ip address 192.10.1.1 255.255.255.0
!

interface V1an503

ip vrf forwarding vpn503

ip address 192.10.2.1 255.255.255.0
!

router bgp 1

bgp router-id 10.0.0.4

no bgp default ipv4-unicast

bgp log-neighbor-changes

bgp graceful-restart restart-time 120
bgp graceful-restart stalepath-time 360
bgp graceful-restart
neighbor 10.0.0.1 remote-as 1
neighbor 10.0.0.1 update-source Loopback0
neighbor 10.0.0.5 remote-as 1
neighbor 10.0.0.5 update-source Loopback0
!
address-family ipv4
no synchronization
no auto-summary
exit-address-family
!
address-family vpnv4
neighbor 10.0.0.1 activate
neighbor 10.0.0.1 send-community extended
neighbor 10.0.0.1 next-hop-self
neighbor 10.0.0.5 activate
neighbor 10.0.0.5 send-community extended
neighbor 10.0.0.5 next-hop-self
exit-address-family
!
address-family ipv4 vrf vpn501
no synchronization
redistribute connected
neighbor 192.10.0.2 remote-as 1000
neighbor 192.10.0.2 activate
neighbor 192.10.0.2 next-hop-self

exit-address-family
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!
address-family ipv4 vrf vpn502
no synchronization
redistribute connected
neighbor 192.10.1.2 remote-as 1000
neighbor 192.10.1.2 activate
neighbor 192.10.1.2 next-hop-self

exit-address-family

!

address-family ipv4 vrf vpn503
no synchronization
redistribute connected
neighbor 192.10.2.2 remote-as 1000
neighbor 192.10.2.2 activate
neighbor 192.10.2.2 next-hop-self

exit-address-family

M5197 4.8 AIW15150A03 TUN15AAT MPLS/VPN (VPLS) 1 Router RS

12 vfi vpls2001 manual

vpn id 2001

neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.5 encapsulation mpls
!

12 vfi vpls2002 manual

vpn id 2002

neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.5 encapsulation mpls
!

12 vfi vpls2003 manual

vpn id 2003

neighbor 10.0.0.1 encapsulation mpls

neighbor 10.0.0.5 encapsulation mpls

interface V1an2001

no ip address
xconnect vii vpls2001
!

interface V1an2002

no ip address
xconnect vfi vpls2002
!

interface V1an2003

no ip address

xconnect vii vpls2003

!
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H L4
A1519%) 4.9 mmﬂﬁmaﬂumiﬁqm MPLS/VPN U4 Router R5

ip vrf vpn501

rd 501:1

route-target export 501:1
route-target import 501:1
ip vrf vpn502

rd 502:1

route-target export 502:1
route-target import 502:1

ip vrf vpn503

rd 503:1

route-target export 503:1
route-target import 503:1

|

interface Vl1an501

ip vrf forwarding vpn501

ip address 192.20.0.1 255.255.255.0
!

interface Vlan502

ip vrf forwarding vpn502

ip address 192.20.1.1 255.255.255.0
!

interface V1an503

ip vrf forwarding vpn503

ip address 192.20.2.1 255.255.255.0
!

router bgp 1

bgp router-id 10.0.0.5

no bgp default ipv4-unicast

bgp log-neighbor-changes

bgp graceful-restart restart-time 120
bgp graceful-restart stalepath-time 360
bgp graceful-restart
neighbor 10.0.0.1 remote-as 1
neighbor 10.0.0.1 update-source LoopbackQ
neighbor 10.0.0.4 remote-as 1
neighbor 10.0.0.4 update-source Loopback0
!
address-family ipv4
no synchronization
no auto-summary
exit-address-family
!
address-family vpnv4
neighbor 10.0.0.1 activate
neighbor 10.0.0.1 send-community extended
neighbor 10.0.0.1 next-hop-self
neighbor 10.0.0.4 activate
neighbor 10.0.0.4 send-community extended
neighbor 10.0.0.4 next-hop-self
exit-address-family
!
address-family ipv4 vrf vpn501
no synchronization
redistribute connected
neighbor 192.20.0.2 remote-as 1000
neighbor 192.20.0.2 activate
neighbor 192.20.0.2 next-hop-self

exit-address-family
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!
address-family ipv4 vrf vpn502
no synchronization
redistribute connected
neighbor 192.20.1.2 remote-as 1000
neighbor 192.20.1.2 activate
neighbor 192.20.1.2 next-hop-self

exit-address-family

!

address-family ipv4 vrf vpn503
no synchronization
redistribute connected
neighbor 192.20.2.2 remote-as 1000
neighbor 192.20.2.2 activate
neighbor 192.20.2.2 next-hop-self
exit-address-family

51971 4.10 MWII1TADS JUMIAIAT MPLS/VPN (VPLS) U Router RS

12 vfi vpls2001 manual
vpn id 2001
neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!
12 vfi vpls2002 manual
vpn id 2002
neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!
12 vfi vpls2003 manual
vpn id 2003
neighbor 10.0.0.1 encapsulation mpls

neighbor 10.0.0.4 encapsulation mpls

!

interface V1an2001

no ip address
xconnect vfi vpls2001
!

interface V1an2002

no ip address
xconnect vfi vpls2002
!

interface V1an2003

no ip address

xconnect vfi vpls2003
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¥
4. MM INABS 1UN15A9A1 MPLS DiffServ

y [] 1 4
A5 0RBT IUNISANT  MPLS  DiffServ  3efmuafiddusunIsnszey
[} y
UsgnoudIu Router R1 R4 uaz RS i 1fuiiu Provider Edge Router nasdidusu
uAUNA (Core Layer) i Router R2 uag R3 inthitlu Provider Router InuA1m1513itnes

waaaluasei 4.11 -4.12

) y .
M31991 4.11 A5 15993 1UN15AA1 MPLS DiffServ U Router R1,R4 RS

class-map match-all Data-Traffic
match dscp default
!
class-map match-all Voice-Traffic
match dscp ef
!
class-map match-any Video-Traffic
match dscp af31 af4l
!
policy-map Ingress-Policy
class Data-Traffic
set qos-group 0
!
class Voice-Traffic
set qos-group 5
!
class Video-Traffic
set qos-group 4
!
policy-map Egree-Policy
class Data-Egress

set mpls experimental topmost 0

police 500000000
conform-action transmit
exceed-action drop

!

class Voice-Egress
set mpls experimental topmost 5
police 250000000
conform-action transmit
exceed-action drop

!

class Video-Egress
set mpls experimental topmost 4
police 250000000
conform-action transmit
exceed-action drop

!

interface g 1/1

service-policy input Ingress-Policy

!

interface te 1/0

service-policy output Egree-Policy
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class-map match-all mplsexp0
match mpls experimental 0

!

class-map match-all mplsexp5
match mpls experimental 5

!
class-map match-all mplsexp4

match mpls experimental 4

policy-map MPLS-In
class-map mplsexp0
set qos-group 0

!

class-map mplsexp5
set qos-group 5

!

class-map mplsexp4
set qos-group 4

!

class-map match-all qosgroup0
match qos-group 0

|

class-map match-all qosgroup5

match qos-group 5

class-map match-all qosgroup4
match qos-group 4

policy-map MPLS-Out

]

class qosgroup0

set mpls experimental topmost 0
!

class qosgroup5

set mpls experimental topmost 5

class qosgroup4

set mpls experimental topmost 4

int te 1/1
service-policy input MPLS-In

service-policy output MPLS-Out

int te 1/2
service-policy output MPLS-Out

service-policy input MPLS-In
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4.3 psnaaeulszansmnveslasavhy

mMsnageulszaninimueelnseiioTaolyd Traffic Generator $1800A5 09108191
Fumsfa(access Layer) im?hitilugunsel CE (Customer Equipment) Tasvinstlou
{010 Ethernet YA Frame size 64 byte A1 1 Gbps 1Fousie dsddusunsnszne
(Distribution Layer) v‘imﬁﬁﬁni‘lu Provider Edge Router 1Aun Router R1 R4 llag RS Taoi)
Sdusuununareimiiifid Provider Router 14U Router R2,R3 Taoudemsnaaou

U o dy
aami‘lu 2 AIUMU

431 wlssumgvilszanimndiunnuienelavesszuy (Reliability)

2319 MPLS/VPN a2 Traditional IP Network
msnageulszaninmausnuidede ldvesszuy (Reliability) Wumsnageu
anasavesszuylumsdadoyaiiiodunalumsdedeyaiianuunnses gy ae
muindaloudniuasiildidouroiinshyn Tnvssuuiisl Reliability Aadeaannsoins
aduiedonduma lufudumediseddTas hinssnufumsdadeya
4.3.1.1 MPLS/VPN
111113 Configured Router Lﬁﬂﬂlﬁlv?m'i MPLS Traffic Engineering (TE) Fast
Reroute Tunsdifi Link 531919 Node iiamsunmses g 4.1 Jeyassgndenin Traffic
Generator #7135 1Gbps dnugnsdedeyasilunuy Bidirection d9MIMITEMI1N Site 1
uag Site 2 1Ay R2 1ag R3 92711113 Enable 11519974 Fast Reroute (FRR) 1at 14 Resource
Reservation Protocol (RSVP) 1umsa@011/u1 TE Tunnel dumiandnlumsdedoyaszning
Site 1 uag Site2 fio RS->R2->R3->R4 lunsdifidumandnifamsunnsesdoyassdarin

l1/gudun1edrseg R5->R2->R1->R3->R4

R2#show mpls traffic-eng tunnel tunnel 1

Name: R2_t1 (Tunnell) Destination: 10.0.0.3
Status:
Admin: up Oper: up Path: valid  Signalling: connected
path option 1, type explicit R2-to-R3 (Basis for Setup, path weight 1)
path option 2, type dynamic

M ¥ ]
317 4.2 udAINI5AIA1 FRR Idunandnd R2
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R2#show mpls traffic-eng tunnel tunnel 2

Name: R2_t2 (Tunnel2) Destination: 10.0.0.3
Status:

Admin;up ~ Oper;up Path: valid  Signalling: connected
path option 1, type explicit R2-to-R1-to-R3 (Basis for Setup, path weight 2)

N L4 ]
70 4.3 waaIn13asa FRR idunisdises R2

1£de £t yiew Took Agtions Hep
D@ RIw@E e o D@ RE B|@] Do | Rk Clotin., B Protoce Summany... A Wiards... §) ) .|
& External-L5Rs 28] Teaffic Configuration -~ - — - - Streams . RN sty
g&fm Ttdﬂc'wtzeni.l Traffic Growps... | Add Stream... | EQR Stream... Totel Sueams: 6
¥ ) osprva Active : 6
¥ ) rip Port
f: ;ss':i.u Peet View: IAIPo:ts -l Total Streams Displayed: 6
= CALe R o
#® 3 1evpaeLp
v £ PIM
- Rratte | oxtve fMeme o (Idex? EneoRfRPMR L L _ '[l
EZ::,":P:’:"’ »IE @ ) MQ""] E"m" Jwantion YPSR7 T W [
B Hosts/etworks : CEq 2 O Eth + IVLAN 1-1000 VALS.RS Al Zetos
$iz Streams Total:2 -
@3 Flop Schedule ¥ | TSRS ) I . i
<. 3 R i T T e . AN 000 YRS R1 AL Zeros v
=; n‘/’ ] & [~ C4
31N 4.4 4aAINITAIAN Traffic Generator INeS a0 UilUgLnTel CE
U 45 uanwmamisnadeuilerimstandio Fiber Optic MtyouanszNing
Router R2 1481 R3

Fort Rx Rate

i
7200 7600 B0OD 8400 8300 §200 S600 100.00
Time (o)

1J°?l 4.5 £ Throughput U84 1733910 MPLS/VPN TumsnaaeunuainnsofIuaim

-} L3
oo ldunassuy



112

3197 4.13 A1 Packet Loss U84 159918 MPLS/VPN lun1snaaauanuamisoauau

iWoieldvesszuy
Stream Expected Frames | Tx Frames | Lost Frames | % Loss
Stream1 267857142 267857142 | 55951 0.02089
Stream?2 267857142 267857142 | 35661 0.01331
Total 535714284 535714284 | 91612 0.0171

MINMTNA 4.9 INANIFYNIUYD Packet $1UIU 91612 Packet 11 Recovery Time
Tumsiaswdunaninduniavan T 149 &un1981599 61 msec Inoa131504191 Ethernet

Frame Rate (Frame/Second) 1&91n

_ Interface speed bps
= (Bthernet frame size byre+preamble size byte+inter frame gayp size byre )XE

Lf}ﬂ Interface speed bps g 1Gbps
Ethernet frame size byte 1191 64 byte
preamble size byte e 8 byte
inter frame gap size byte 391 12 byte

Ethernet frame rate (frame/second)

1Gbps
(64 byce+8 byte+12 byte JXE

1488095 frame/second (1)

910 (1) FIWITHIM recovery time A lost frames 1A91N

lost frame
Ethernetr frame race (frame fsecond)

91612
1.4838.095 (frame /second)

= 61 msec )

4.3.1.2 Traditional IP Network

111013 Configured Router Traditional IP Network 9 lag Routing Protocol

OSPF (Open Shortest Path First) ionuduninlumsdedeya Arenisdszmeadoyaves

v ]
A

t&UN1UPY Bandwidth Latency Time tiWoldszaoulumsimuiamudumaeiiaiiqe &1

v °

@umanlidlunisdadoyaifinnisunwseq (Faul) Routing Protocol OSPF  @p4%i1n13

AuraviduniIniielFlunsdedoyaunuduniandn
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sh ip route summary
IP routing table name is default {0x0)
IP routing table maximum-paths is 32
Route Source  Networks Subnets Replicates Overhead  Memory (bytes)
connected 0 i 0 52 1892
static 0 0 0 0 0
ospf1 20412 905 0 1108536 3751792
Intra-area: 317 Inter-area; 1000 External-1: 20000 External-2: 0
NSSA External-1: 0 NSSA External-2: 0

37 4.6 Routing Table Y84 1759410 Tradition IP lunmisnageuauamnsamuauigede

1peszuu

amglit 4.1 Wumendnlumsdedeyaszndne siee 1 uae Site 2 e R5->R2-
>R3->R4 Fududun1efiIia Cost Path drga 317 4.5 uaaswamsnageuifiermslan
a0 fiber optic MIFONABITHE19 Router R2 LAz R3 Tuvaizfivhmstando Fiber Optic
(FouRBsENI1 Router R2 AT R3 A1 Throughput ANGUMAE 0 pps uALl® Routing Protocol
ospF imsdnamudunilunsdsdoyalmilddude Feiderduns Rs>Ro->R1-
>R3->R4 sruufaunsodsdeya’lfnd 1ingudi 47 @unsamiat Recovery Time 14 Tnog

] A a o L4 a o v o9 9/ 3 A
1NNTINFIINM Throughput Lsnaﬂauﬂugummsuﬂauumwwﬂmnﬂsm

mszam
117 sec - 104 sec = 13 sec 3)

Port Rx Réte i
1,500,000.00 S— - - !
120000000 -~ - —— - -

§ 800,000.00 - -
g 60000000 -
&

300,000.00 - & .x?
m - - .

9600 10000 10400 10800 11200 HE00 12000 12400 12800
Time (sec)

51U 4.7 #1 Throughput 484 1A59919 Traditional IP 1ums nageuANEITARUANIERde 1A

UBITSUY
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Traditional IP Network '114mi'nﬂaaummmmsnﬁ’mmmvf;eﬁa"lﬁ’mmszun
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WSsumoum Recovery Time , Packet Loss 5919 MPLS/VPN 1182

Technology Recovery Time % Loss
MPLS/VPN 61 msec 0.0171
Tradition IP 13 sec 100

432 nRsunevdszansmnauaam M3 (Quality of Service)

5$17319 MPLS/VPN U0 Traditional IP

minagevlszaninmduaunImnsusms (Quality of Service) iWlumsnagey
arwenselunis1uSnisdeyailszinn Voice Video uaz Data TavIasatiy MPLS/VPN
awsosadauanudiyuesdeyallssnn Voice Video Iansoldnuldlaelud
wansenudenuamul Inssdwzfaanufuds menaassszihnsdedeyaiinnunda 1
Gbps 910 Sitellin Site2 l4lfq Site3 Tﬂt!ﬁ’:\i 3 Site Lﬁawiaﬁ'w Gigabit Ethernet Interface
snfudeideyauin 2 Gops St site3 WA site3 HanmdAvesteya Felu
Bandwidth 1 Gbps t11iamsauiiy UDP Traffic Voice 250 Mbps limdduaaudfiggaga
UDP Traffic Video 250 Mbps Iidduanudfiydaudesias TCP Traffic Data 500 Mbps

* ¥ b 4 v
fisndrwuanudingdaudy 9 Traffic N wuuuAm 1deg VPN iy

4.3.2.1 MPLS/VPN
91ngU# 41 MPLS Network %1015 Configured Router ifeyi#lafi4u MPLS
DiffServ uazhinisdsdoyanin Siteluas Site2 1184 Site3 a9 IMiuiInIsIan1 Packet

Loss f Site3

| Be ER wew Jooks Agtions e

iD= & w:;:'bln P O RX@EEd

5 Resk Coection... 35 Protocol Summary... 4K Wizards...

~ Tratfic Configuration Streams

N n&ﬁ:ww...[ Traffic Groups... I Add Sueam,.. Emaraum...] Totdl 8
e NN, Acthoe Streams: 3
(7 W= Port
.[;.;ﬁ_.‘:‘} Port Vews:  |Afl Ports A Total Streams Olsplayed: 8

O VPLSRS )

Q@ WVPLSRI f

© VPLSR?

M veicet 1 Ll 200000 Eth ... (VLAN 1-1000 VPLS-R7 &1 Zeros
[CA T 2 W] 250000%bps  Cth... ‘VLAN 1-1000 WPLSR? ‘Al 2er05
v M Datal 3 n V500000 tb0s  Eth... VLAN 1-1000 VPLS-RY? a1 Zeros v
< > >

] 4 2
3U7 4.8 110AIN13A9A1 Traffic Generator INOTI%BYA Voice ,Video Uz Data
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A15NN 415 A1 Frames Loss ¥841A59910 MPLS/VPN lumsnaaaudseaninmay

AUMHNITVINT
Stream | Expected Frames | Tx Frames Lost Frames | % Loss
voice 12668027 12668027 0 0
video 12668026 12668026 6634 0.05237
data 25339587 25339587 25338574 99.996

show mpls {2ve | ivpls

VFIvpls2001 VFI 10.0.0.5 2001 upP
VFIvpls2002 VFI 10.0.0.5 2002 UP
VFlvpls2003 VFI 10.0.0.5 2003 UP
VFIvpls2004 VFI 10.0.0.5 2004 upP
VFlvpls2005 VFI 10.0.0.5 2005 upP
VFlvpls2006 VFI 10.0.0.5 2006 upP
VFIvpls2007 VFI 10.0.0.5 2007 UP
VFlvpls2008 VFI 10.0.0.5 2008 upP
VFIvpls2009 VFI 10.0.0.5 2009 UP

v ¥
311 4.9 ueraanisien MPLS/VPN Tumsnadeulse@nsnmaiuguninnisuims

sh queueing interface gil/1
Interface GigabitEthernetl/1 queueing strategy:
Weighted Round-Robin
Port QoS is enabled
Trust state: trust COS
Extend trust state: not trusted [COS = 0]
Default COS is 0
Queueing Mode In Tx direction: mode-cos
Transmit queues [type = 1p3q8t]:
Queue Id  Scheduling Num of thresholds

5191 4.10 ueaIMIfIMUAAT policy U3 MUA QOS 11U MPLS DiffServ Ut Interface Gigabit

Ethernet 1/ 1
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4.3.2.2 Traditional IP Network

o clsla o

11115 Configured Router o175 U M3 1HUSA151UD Best Effort Ltazsinisaa

¥
v LY

. . @ . Y @ i .4
VoYM Sitelllad Site2 vhJEN Site3 MA99INHUNINITIAANT Packet Loss 1 Site3 "Nuﬂﬂ\'lvlfv%l,

Vv

Aam1519% 4.12

15197 4.16 A1 Frames Loss 494 1A39910 Traditional IP lumsnageuilss@ninmdiuganmms

U3

Stream | Expected Frames | Tx Frames { Lost Frames | % Loss

voice 12668027 12668027 | 6589531 52.017

video 12668026 12668026 | 6589521 52.016

data 25339587 25339587 | 13187811 52.044
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a3Uwan 308 wazvara ey

Y Y : a
anuAvamsldmaluladnsiiearsdeya Intemet Protocol Tums Iusmsgtuuu
@19 9 13U Iasadnoailoudiuynna (Virtual Private Network : VPN) Voice Video imsly
2 P4 ' o VoA v & Y A Y a a
NUIRVINATUBINIIAGT  IAsenwhisesiuTadeslinnudnsalumsidusas iaaw
& ) = A A & o ] & 9y a9 9 o
sanguuazinnuiuyedogs ¥ailegliulassiodearsdeya Interet Protocol #lfinatia
° . A U L} ar =) 1
113911 Routing iWenudumelumsdedeyalidmwisasesiumsifuSmsdoyaiidesms
a0 A A ' . . Yy 1 Ay & a &
AMuliiuFeNogUTU Voice Hag Video 190819H1ABINTS 1ilosainvziiailymluFesnnu
[ ' s 9 4' ] = 1 A LY c'l 9/ =
a1 lunisasdeyaiie InsesinonanuunnsenselanuAunveddeya malulay
4 4 1 . . . [~ o o =
MPLS n3eil¥eisuniay €] 91 Multiprotocol Label Switching Whuna lulatdmsumsusms
fanmsidunisuazaiuguasnmeIdy g IsseNdeuMniou1s  Fod1590Ya Internet
Protocol A20N32UIUMS IUN1515INISIAA IP-Packet tazInNNTangudimiunisiams

IP YA

n15Aoa1590Ya Internet Protocol  1aun15 191ma TuTad MPLS/VPN saufiun1si
- a4
MPLS Traffic Engineering (TE) Fast Reroute t18& MPLS DiffServ Humatianilanawnse

1 1 . c’: o o 3 a o
Fruldmsdedoyailseion Voice uaz Video Wuamisonsziilaz1dunazivszdnsam

1 4
A v A

A4 & a
997U FTpANUD Multiprotocol Label Switching (MPLS) AU

= = Y @ 1 g
¢ finnuadesuazasasogalumssu-dedoya

o fSmmvesdynn (Bandwidth) 21nd 10 Gbps e8I UGNAINGUEI Y

Taomnie
-] o S’Q’I’ [
e MusndenANNS 1AALA 64 Kbps-10 Gbps

@ v [ <] .
o wiousessuIp Application $1139] Tzt VoIP, Routing Protocol, QoS, Multicast
] . o [} o [ .
118 VDO Conference (NoABLANBITIANTNIM nuvieziuiidoyluouina

Taunssaumaluladaneg Midndoiu wesmsanuazainlumshiau

TuSnorinuiatui IinausIsnsnageuSsudoulss Ansamsening
Tase¥10 MPLS/VEN fuTasedne I upududu Tudnnnuindedovesszun (Reliability)
uagaIma o luAUgUAINAITUTNIS (Quality of Service) lasl#imaiianisni MPLS
Traffic Engineering (TE) Fast Reroute 1iag MPLS DiffServ #N4N1311191484 OSPF Routing

.Y

o [] o 4 =1
Protocol 118% Best Effort Protocol 1agf1n15NAdoUUU IASI9109597152AVA IS 10 Gbps
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Fr9rmmsnanesiinisiniuauei 1duaasldifiuiilnsedie MPLS/VPN Aldndnms
MPLS Traffic Engineering (TE) Fast Reroute 4a% MPLS DiffServ  {1/sz@nTnnauiiade
Andmn dnhlasdw e wuududuildudnms  OSPF Routing  Protocol Qg
Best Effort Protocol
3%’msﬁﬁuﬁuaﬂlu%tnﬁwu'Euf]umﬂﬁﬂwﬁqwinfu*?'l‘ﬁaﬂumiﬂi"nﬂ;a
UssAnSamluduninnindetiovetszuy Reliability) HAZAWTINTORIUAUATHANS
¥3M3 (Quality of Service) YoeszUUMsHom1soA Internet Protocol uAfGaTimaiiaisms
duiienls AeuwnsovinnidauglUfumsi MPLS Traffic Engineering Fast Reroute
{8z MPLS DiffServ 1911591 MPLS Intserv 1199 auiufiozildssunfise@nsamdia
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i...ii.i.tiiiiii.ii.’iiii.iiiili...'...........
Configuration Provider Edge Router R1
RRRRRRRR SR RRRRRRERRRRRRRERRRRRRRRRRRRRRER RkR Rk
!
no upgrade fpd auto
version 12.2
service timestamps debug datetime localtime
service timestamps log datetime msec
no service password-encryption
service counters max age 10
1
hostname R1
!
boot-start-marker
boot-end-marker
1
1
no aaa new-model
clock timezone ICT 7
ip subnet-zero
ip vrf vpn501
rd 501:1
route-target export 501:1
route-target import 501:1
!

ip vrf vpn502

rd 502:1

route-target export 502:1
route-target import 502:1
!

ip vrf vpn503

rd 503:1

route-target export 503:1
route-target import 503:1
!

ip vrf vpn504

rd 504:1

route-target export 504:1
route-target import 504:1
!

ip vrf vpn505

rd 505:1

route-target export 505:1

route-target import 505:1

!

ip vrf vpn506

rd 506:1

route-target export 506:1
route-target import 506:1

!

ip vrf vpn507

rd 507:1

route-target export 507:1
route-target import 507:1

!

ip vrf vpn508

rd 508:1

route-target export 508:1
route-target import 508:1

!

ip vrf vpn509

rd 509:1

route-target export 509:1
route-target import 509:1

!

ip vef vpn510

rd 510:1

route-target export 510:1
route-target import 510:1

!

no ip domain lookup

!

[

vtp mode transparent

mis ip multicast flow-stat-timer 9
no mis flow ip

no mis flow ipv6

mls qos

no mis acl tcam share-global
mls cef error action reset

mls cef maximum-routes ipv6 1
mls cef maximum-routes ip-multicast 1
multilink bundle-name authenticated
mpls traffic-eng tunnels

mpls Idp graceful-restart timers max-recovery 600
mpls 1dp graceful-restart

mpls ldp session protection
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mpls label protocol 1dp
!
!
spanning-tree mode pvst
spanping-tree extend system-id
diagnostic cns publish cisco.cns.device.diag_results
diagnostic cns subscribe cisco.cns.device.diag_commands
username admin privilege 15 secret 5
$18vLbn$sChE3Ya.B5GpFvZu3UPdN1
!
redundancy

main-cpu

auto-sync running-config

mode sso
!
vlan internal allocation policy ascending
vlan access-log ratelimit 2000
!
vlan 99,501-900,2001-3000

!
12 vfi vpls2001 manual

vpn id 2001

neighbor 10.0.0.5 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!
12 vfi vpls2002 manual

vpn id 2002

neighbor 10.0.0.5 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!
12 vfi vpls2003 manual

vpn id 2003

neighbor 10.0.0.5 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!
12 vfi vpls2004 manual

vpn id 2004

neighbor 10.0.0.5 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!
12 vfi vpls2005 manual

vpn id 2005

neighbor 10.0.0.5 encapsulation mpls

neighbor 10.0.0.4 encapsulation mpls
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!
12 vfi vpls2006 manual

vpn id 2006

neighbor 10.0.0.5 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!
12 vfi vpls2007 manual

vpn id 2007

neighbor 10.0.0.5 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!
12 vfi vpls2008 manual

vpn id 2008

neighbor 10.0.0.5 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!
12 vfi vpls2009 manual

vpn id 2009

neighbor 10.0.0.5 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!

12 vfi vpls2010 manual

vpn id 2010

neighbor 10.0.0.5 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!

!

interface Loopback0

ip address 10.0.0.1 255.255.255.255
!

interface GigabitEthernetl/1
switchport

switchport trunk encapsulation dotlq
switchport trunk allowed vlan 2001-3000
switchport mode trunk

mls qos trust cos

!

interface GigabitEthernetl/2
switchport

switchport trunk encapsulation dotlq
switchport trunk allowed vlan 99,501-900
switchport mode trunk

!

interface GigabitEthernetl/3



no ip address
shutdown
!
interface GigabitEthernet1/4
no ip address
shutdown
!
interface GigabitEthernetl/5
no ip address
shutdown
!
interface GigabitEthernet1/6
no ip address
shutdown
!
interface GigabitEthernetl/7
no ip address
shutdown
!
interface GigabitEthernet1/8
no ip address
shutdown
!
interface GigabitEthernet1/9
no ip address
shutdown
!
interface GigabitEthernet1/10
no ip address
shutdown
!
interface GigabitEthernet1/11
no ip address
shutdown
!
interface GigabitEthernet1/12
no ip address
shutdown
!
interface GigabitEthernet1/13
no ip address
shutdown
1

interface GigabitEthernet1/14

no ip address
shutdown
!
interface GigabitEthernet1/15
no ip address
shutdown
!
interface GigabitEthemnet1/16
no ip address
shutdown
!
interface GigabitEthernet1/17
no ip address
shutdown
!
interface GigabitEthemetl)] 8
no ip address
shutdown
!
interface GigabitEthernet1/19
no ip address
shutdown
!
interface GigabitEthernet1/20
no ip address
shutdown
!
interface GigabitEthernet1/21
no ip address
shutdown
!
interface GigabitEthemnet1/22
no ip address
shutdown
!
interface GigabitEthernet1/23
no ip address
shutdown
!
interface GigabitEthernet1/24
no ip address
shutdown
!

interface TenGigabitEthernet2/0/0
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ip address 10.0.2.1 255.255.255.252
logging event link-status

mls qos trust dscp

mpls traffic-eng tunnels

mpls ip

ip rsvp bandwidth

!

interface TenGigabitEthernet3/0/0
ip address 10.0.2.9 255.255.255.252
logging event link-status

mls qos trust dscp

mpls traffic-eng tunnels

mpls ip

ip rsvp bandwidth

!

interface GigabitEthernet5/1

no ip address

shutdown

!

interface GigabitEthernet5/2

ip address 192.168.1.1 255.255.255.0

media-type j45

no cdp enable

!

interface Vlanl

no ip address

shutdown

!

interface Vlan501

ip vrf forwarding vpn501

ip address 192.0.0.1 255.255.255.0
!

interface Vl1an502

ip vrf forwarding vpn502

ip address 192.0.1.1 255.255.255.0
!

interface Vl1an503

ip vrf forwarding vpn503

ip address 192.0.2.1 255.255.255.0
!

interface Vlan504

ip vrf forwarding vpn504

ip address 192.0.3.1 255.255.255.0

interface Vlan505

ip vrf forwarding vpn505

ip address 192.0.4.1 255.255.255.0
!

interface Vlan506

ip vrf forwarding vpn506

ip address 192.0.5.1 255.255.255.0
!

interface V1an507

ip vrf forwarding vpn507

ip address 192.0.6.1 255.255.255.0
!

interface Vlan508

ip vrf forwarding vpn508

ip address 192.0.7.1 255.255.255.0
!

interface V1an509

ip vrf forwarding vpn509

ip address 192.0.8.1 255.255.255.0
!

interface Vlan510

ip vrf forwarding vpn510

ip address 192.0.9.1 255.255.255.0
1

!

interface Vian2001

no ip address

xconnect vfi vpls2001

!

interface V1an2002

no ip address

xconnect vfi vpls2002

!

interface V1an2003

no ip address

xconnect vfi vpls2003

!

interface V1an2004

no ip address

xconnect vfi vpls2004

!

interface V1an2005

no ip address

xconnect vfi vpls2005
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!
interface V1an2006

no ip address

xconnect vfi vpls2006

!
interface V1an2007

no ip address

xconnect vfi vpls2007

!
interface V1an2008

no ip address

xconnect vfi vpls2008

!
interface V1an2009

no ip address

xconnect vfi vpls2009

!
interface V1an2010

no ip address

xconnect vfi vpls2010

!
class-map match-all Data-Traffic
match dscp default

!
class-map match-all Voice-Traffic
match dscp ef

!
class-map match-any Video-Traffic

match dscp af31 afd]

policy-map Ingress-Policy
class Data-Traffic
set qos-group 0
!
class Voice-Traffic
set qos-group 5
!
class Video-Traffic
set qos-group 4

class-map match-all qosgroup0

match qos-group 0
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!

class-map match-all qosgroup5
match qos-group 5

!

class-map match-all qosgroup4
match qos-group 4

policy-map Egree-Policy

class qosgroup0
set mpls experimental topmost 0
police 500000000
conform-action transmit
exceed-action drop

!

class qosgroup5
set mpls experimental topmost 5
police 250000000
conform-action transmit
exceed-action drop

!

class qosgroup4
set mpls experimental topmost 4
police 250000000
conform-action transmit
exceed-action drop

!

interface GigabitEthemet1/1

des conntect to CE

service-policy input Ingress-Policy

!

interface GigabitEthemnet2/1

des conntect to CE

service-policy input Ingress-Policy

[

1

interface TenGigabitEthernet2/0/0

des connect to R2

service-policy output Egree-Policy

1

interface TenGigabitEthernet3/0/0

des connect to R3

service-policy output Egree-Policy



!
router ospf 1
log-adjacency-changes
nsf cisco
passive-interface GigabitEthernet5/2
network 0.0.0.0 255.255.255.255 area 0
mpls traffic-eng router-id Loopback0
mpls traffic-eng area 0
mpls traffic-eng multicast-intact
!
router bgp 1
bgp router-id 10.0.0.1
no bgp default ipv4-unicast
bgp log-neighbor-changes
bgp graceful-restart restart-time 120
bgp graceful-restart stalepath-time 360
bgp graceful-restart
neighbor 10.0.0.4 remote-as 1
neighbor 10.0.0.4 update-source Loopback0
neighbor 10.0.0.5 remote-as 1
neighbor 10.0.0.5 update-source Loopback0
!
address-family ipv4
no synchronization
no auto-summary
exit-address-family
!
address-family vpnv4
neighbor 10.0.0.4 activate
neighbor 10.0.0.4 send-community extended
neighbor 10.0.0.4 next-hop-self
neighbor 10.0.0.5 activate
neighbor 10.0.0.5 send-community extended
neighbor 10.0.0.5 next-hop-self
exit-address-family
!
address-family ipv4 vrf vpn501
no synchronization
redistribute connected
neighbor 192.0.0.2 remote-as 1000
neighbor 192.0.0.2 activate
neighbor 192.0.0.2 next-hop-self

exit-address-family
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address-family ipv4 vrf vpn502
no synchronization
redistribute connected
neighbor 192.0.1.2 remote-as 1000
neighbor 192.0.1.2 activate
neighbor 192.0.1.2 next-hop-self
exit-address-family
!
address-family ipv4 vrf vpn503
no synchronization
redistribute connected
neighbor 192.0.2.2 remote-as 1000
neighbor 192.0.2.2 activate
neighbor 192.0.2.2 next-hop-self
exit-address-family
!
address-family ipv4 vrf vpn504
no synchronization
redistribute connected
neighbor 192.0.3.2 remote-as 1000
neighbor 192.0.3.2 activate
neighbor 192.0.3.2 next-hop-self
exit-address-family
!
address-family ipv4 vrf vpn505
no synchronization
redistribute connected
neighbor 192.0.4.2 remote-as 1000
neighbor 192.0.4.2 activate
neighbor 192.0.4.2 next-hop-self
exit-address-family
!
address-family ipv4 vrf vpn506
no synchronization
redistribute connected
neighbor 192.0.5.2 remote-as 1000
neighbor 192.0.5.2 activate
neighbor 192.0.5.2 next-hop-self
exit-address-family
1
address-family ipv4 vrf vpn507
no synchronization
redistribute connected

neighbor 192.0.6.2 remote-as 1000



neighbor 192.0.6.2 activate
neighbor 192.0.6.2 next-hop-self
exit-address-family
!
address-family ipv4 vrf vpn508
no synchronization
redistribute connected
neighbor 192.0.7.2 remote-as 1000
neighbor 192.0.7.2 activate
neighbor 192.0.7.2 next-hop-self
exit-address-family
!
address-family ipv4 vrf vpn509
no synchronization
redistribute connected
neighbor 192.0.8.2 remote-as 1000
neighbor 192.0.8.2 activate
neighbor 192.0.8.2 next-hop-self
exit-address-family
!
address-family ipv4 vrf vpn510
no synchronization
redistribute connected
neighbor 192.0.9.2 remote-as 1000
neighbor 192.0.9.2 activate
neighbor 192.0.9.2 next-hop-self
exit-address-family
!
address-family ipv4 vrf vpn511
no synchronization
redistribute connected
neighbor 192.0.10.2 remote-as 1000
neighbor 192.0.10.2 activate
neighbor 192.0.10.2 next-hop-self
exit-address-family
!
ip classless
'
!
no ip http server
no ip http secure-server
!
logging trap notifications

logging 192.168.1.10
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logging 192.168.1.20

!

snmp-server community clscoro RO

snmp-server community clscorw RW

snmp-server system-shutdown

snmp-server enable traps snmp authentication linkdown
linkup coldstart warmstart

snmp-server enable traps ds1

snmp-server enable traps chassis

snmp-server enable traps module

snmp-server enable traps transceiver all

snmp-server enable traps eigrp

snmp-server enable traps casa

snmp-server enable traps ity

snmp-server enable traps ospf state-change
snmp-server enable traps ospf errors

snmp-server enable traps ospf retransmit

snmp-server enable traps ospf Isa

snmp-server enable traps ospf cisco-specific state-change
nssa-trans-change

snmp-server enable traps ospf cisco-specific state-change
shamlink interface-old

snmp-server enable traps ospf cisco-specific state-change
shamlink neighbor

snmp-server enable traps ospf cisco-specific errors
snmp-server enable traps ospf cisco-specific retransmit
snmp-server enable traps ospf cisco-specific Isa
snmp-server enable traps atm subif

snmp-server enable traps bgp

snmp-server enable traps bulkstat collection trandfer
snmp-server enable traps config-copy

snmp-server enable traps config

snmp-server enable traps event-manager

snmp-server enable traps frame-relay

snmp-server enable traps frame-relay subif
snmp-server enable traps hsrp

snmp-server enable traps ipmulticast

snmp-server enable traps MAC-Notification move
threshold

snmp-server enable traps msdp

snmp-server enable traps pim neighbor-change rp-
mapping-change invalid-pim-message

snmp-server enable traps rf

snmp-server enable traps rtr



snmp-server enable traps sIb real virtual csrp

snmp-server enable traps bridge newroot topologychange

snmp-server enable traps stpx inconsistency root-
inconsistency loop-inconsistency

snmp-server enable traps syslog

snmp-server enable traps flash insertion removal
snmp-server enable traps memory bufferpeak

snmp-server enable traps flex-links status

snmp-server enable traps csg agent quota-server database

snmp-server enable traps sonet

snmp-server enable traps fru-ctrl

snmp-server enable traps entity

snmp-server enable traps resource-policy

snmp-server enable traps ethernet cfin cc mep-up mep-
down cross-connect loop config

snmp-server enable traps ethernet cfin crosscheck mep-
missing mep-unknown service-up

snmp-server enable traps cpu threshold

snmp-server enable traps rsvp

snmp-server enable traps vtp

snmp-server enable traps vlancreate

snmp-server enable traps vlandelete

snmp-server enable traps c6kxbar intbus-crcexcd intbus-
crerevrd swbus

snmp-server enable traps dotlx

snmp-server enable traps envmon fan shutdown supply
temperature status

snmp-server enable traps port-security

snmp-server enable traps mvpn

snmp-server enable traps mpls traffic-eng

snmp-server enable traps mpls fast-reroute protected
snmp-server enable traps mpls rfc ldp

snmp-server enable traps mpls ldp

snmp-server enable traps pw vc

snmp-server enable traps isakmp policy add
snmp-server enable traps isakmp policy delete
snmp-server enable traps isakmp tunnel start
snmp-server enable traps isakmp tunnel stop
snmp-server enable traps ipsec cryptomap add
snmp-server enable traps ipsec cryptomap delete
snmp-server enable traps ipsec cryptomap attach
snmp-server enable traps ipsec cryptomap detach
snmp-server enable traps ipsec tunnel start

snmp-server enable traps ipsec tunnel stop

snmp-server enable traps ipsec too-many-sas
snmp-server enable traps alarms informational
snmp-server enable traps vlan-mac-limit
snmp-server enable traps mpls vpn
snmp-server host 192.168.1.10 version 2¢ clscoro
snmp-server host 192.168.1.20 version 2¢ c1scoro
!

mpls 1dp router-id LoopbackO force

!

control-plane

!

!

line con 0

exec-timeout 60 0

privilege level 15

password clsco

logging synchronous

login

line vty 0 4

exec-timeout 60 0

privilege level 15

login local

transport input lat pad udptn telnet rlogin ssh acercon
line vty 5 15

exec-timeout 60 0

privilege level 15

login local

!

exception crashinfo buffersize 80
mac-address-table aging-time 600

!

end
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!

no upgrade fpd auto

version 12.2

service timestamps debug datetime msec

service timestamps log datetime msec

no service password-encryption

service counters max age 10

!

hostname R2

!

boot-start-marker

boot-end-marker

!

!

no aaa new-model

clock timezone ICT 7

ip subnet-zero

!

!

no ip domain lookup

!

!

]

1

vtp mode transparent

mls ip multicast flow-stat-timer 9

mls flow ip interface-full

no mls flow ipv6

mls qos

no mls acl tcam share-global

mls cef error action reset

mls cef maximum-routes ipvé6 1

mls cef maximum-routes ip-multicast 1

multilink bundle-name authenticated

mpls traffic-eng tunnels

mpls Idp explicit-null

mpls ldp graceful-restart timers max-recovery 600

mpls dp graceful-restart

mpls Idp session protection

mpls label protocol ldp

129

spanning-tree mode pvst
spanning-tree extend system-id

diagnostic cns publish cisco.cns.device.diag_results
diagnostic cns subscribe cisco.cns.device.diag_commands
username admin privilege 15 secret 5
$18vLbn$sChE3Ya.B5GpFvZu3UPdN1

!
redundancy

main-cpu

auto-sync running-config

mode sso

!
vlan internal allocation policy ascending
vlan access-log ratelimit 2000

!
interface Tunnell

ip unnumbered Loopback0

mpls ip

tunnel destination 10.0.0.3

tunnel mode mpls traffic-eng

tunnel mpls traffic-eng autoroute announce
tunnel mpls traffic-eng priority 0 0

tunnel mpls traffic-eng path-option 1 explicit name R2-
to-R3

tunnel mpls traffic-eng path-option 2 dynamic
tunnel mpls traffic-eng fast-reroute

!
interface Tunnel2

ip unnumbered Loopback0

tunnel destination 10.0.0.3

tunnel mode mpls traffic-eng

tunnel mpls traffic-eng priority 0 0

tunnel mpls traffic-eng path-option 1 explicit name R2-
to-R1-to-R3

!

interface Loopback0

ip address 10.0.0.2 255.255.255.255

!

1
class-map match-all mplsexp0

match mpls experimental 0

!

class-map match-all mplsexp5



match mpls experimental 5
!
class-map match-all mplsexp4

match mpls experimental 4

policy-map MPLS-In
class-map mplsexp0
set qos-group 0

!

class-map mplsexp5
set qos-group §

!

class-map mplsexp4
set qos-group 4

class-map match-all gosgroup0
match qos-group 0

!

class-map match-all qosgroup5
match qos-group 5

!

class-map match-all gosgroup4

match qos-group 4

policy-map MPLS-Out

!

class qosgroup0

set mpls experimental topmost 0
!

class qosgroup5

set mpls experimental topmost 5
!

class qosgroup4

set mpls experimental topmost 4

interface TenGigabitEthernet2/0/0
des connect to R3
service-policy input MPLS-In

service-policy output MPLS-Out

interface TenGigabitEthernet3/0/0

des connect to R1

service-policy output MPLS-Out
service-policy input MPLS-In

interface TenGigabitEthernet9/0/0
des connect to R5
service-policy output MPLS-Out
service-policy input MPLS-In
]

!

interface GigabitEthernet1/1
no ip address

shutdown

!

interface GigabitEthernet1/2
no ip address

shutdown

!

interface GigabitEthernetl/3
no ip address

shutdown

!

interface GigabitEthernetl/4
no ip address

shutdown

!

interface GigabitEthernet1/5
no ip address

shutdown

!

interface GigabitEthernet1/6
no ip address

shutdown

!

interface GigabitEthernet]/7
no ip address

shutdown

!

interface GigabitEthernet1/8
no ip address

shutdown

!

interface GigabitEthernet1/9
no ip address

shutdown
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!

interface GigabitEthernet1/10
no ip address

shutdown

!

interface GigabitEthernetl/11
no ip address

shutdown

!

interface GigabitEthernet1/12
no ip address

shutdown

!

interface GigabitEtherngtl/13
no ip address

shutdown

!

interface GigabitEthernet!/14
no ip address

shutdown

!

interface GigabitEthernet1/15
no ip address

shutdown

!

interface GigabitEthernet1/16
no ip address

shutdown

!

interface GigabitEthernet1/17
no ip address

shutdown

!

interface GigabitEthernet1/18
no ip address

shutdown

!

interface GigabitEthernet1/19
no ip address

shutdown

!

interface GigabitEthernet1/20
no ip address

shutdown
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!
interface GigabitEthernetl/21

no ip address

shutdown

!

interface GigabitEthernet1/22

no ip address

shutdown

!

interface GigabitEthernet1/23

no ip address

shutdown

!

interface GigabitEthernet1/24

no ip address

shutdown

!

interface TenGigabitEthernet2/0/0
ip address 10.0.2.5 255.255.255.252
logging event link-status
carrier-delay msec 0

mls qos trust dscp

mpls traffic-eng tunnels

mpls traffic-eng backup-path Tunnel2
mpls ip

ip rsvp bandwidth

!

interface TenGigabitEthernet3/0/0

ip address 10.0.2.2 255.255.255.252
logging event link-status

mls qos trust dscp

mpls traffic-eng tunnels

mpls ip

ip rsvp bandwidth

!

interface GigabitEthemet5/1

no ip address

shutdown

!

interface GigabitEthernet5/2

ip address 192.168.1.2 255.255.255.0
media-type j45

no cdp enable



interface GigabitEthernet6/1
no ip address

shutdown

!

interface GigabitEthernet6/2
switchport

switchport access vlan 100
switchport mode access
media-type rj45
spanning-tree portfast

!

interface TenGigabitEthernet9/0/0
ip address 10.0.2.17 255.255.255.252
logging event link-status
mis qos trust dscp

mpls traffic-eng tunnels
mpls ip

ip rsvp bandwidth

!

interface Vlanl

no ip address

shutdown

!

router ospf 1
log-adjacency-changes

nsf cisco

passive-interface GigabitEthernet5/2

network 0.0.0.0 255.255.255.255 area 0

mpls traffic-eng router-id Loopback0
mpls traffic-eng area 0

mpls traffic-eng multicast-intact

!

ip classless

!

!

no ip http server

no ip http secure-server

!

ip explicit-path name R2-to-R3 enable

next-address 10.0.2.6

ip explicit-path name R2-to-R1-to-R3 enable

next-address 10.0.2.1
next-address 10.0.2.10
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1
logging trap notifications

logging 192.168.1.10

logging 192.168.1.20

!

snmp-server community clscoro RO

snmp-server community clscorw RW

snmp-server system-shutdown

snmp-server enable traps snmp authentication linkdown
linkup coldstart warmstart

snmp-server enable traps ds]

snmp-server enable traps chassis

snmp-server enable traps module

snmp-server enable traps transceiver all

snmp-server enable traps eigrp

snmp-server enable traps casa

snmp-server enable traps tty

snmp-server enable traps ospf state-change
snmp-server enable traps ospf errors

snmp-server enable traps ospf retransmit

snmp-server enable traps ospf Isa

snmp-server enable traps ospf cisco-specific state-change
nssa-trans-change

snmp-server enable traps ospf cisco-specific state-change
shamlink interface-old

snmp-server enable traps ospf cisco-specific state-change
shamlink neighbor

snmp-server enable traps ospf cisco-specific errors
snmp-server enable traps ospf cisco-specific retransmit
snmp-server enable traps ospf cisco-specific Isa
snmp-server enable traps atm subif

snmp-server enable traps bgp

snmp-server enable traps bulkstat collection transfer
snmp-server enable traps config-copy

snmp-server enable traps config

snmp-server enable traps event-manager

snmp-server enable traps frame-relay

snmp-server enable traps frame-relay subif
snmp-server enable traps hsrp

snmp-server enable traps ipmulticast

snmp-server enable traps MAC-Notification move
threshold

snmp-server enable traps msdp



snmp-server enable traps pim neighbor-change rp-
mapping-change invalid-pim-message
snmp-server enable traps rf

snmp-server enable traps rir

snmp-server enable traps slb real virtual csrp

snmp-server enable traps bridge newroot topologychange

snmp-server enable traps stpx inconsistency root-
inconsistency loop-inconsistency

snmp-server enable traps syslog

snmp-server enable traps flash insertion removal
snmp-server enable traps memory bufferpeak

snmp-server enable traps flex-links status

snmp-server enable traps csg agent quota-server database

snmp-server enable traps sonet

snmp-server enable traps fru-ctrl

snmp-server enable ﬁaps entity

snmp-server enable traps resource-policy

snmp-server enable traps ethemnet cfm cc mep-up mep-
down cross-connect loop config

snmp-server enable traps ethernet cfm crosscheck mep-
missing mep-unknown service-up

snmp-server enable traps cpu threshold

snmp-server enable traps rsvp

snmp-server enable traps vtp

snmp-server enable traps viancreate

snmp-server enable traps viandelete

snmp-server enable traps c6kxbar intbus-crcexcd intbus-
crerevrd swbus

snmp-server enable traps dotlx

snmp-server enable traps envmon fan shutdown supply
temperature status

snmp-server enable traps port-security

snmp-server enable traps mvpn

snmp-server enable traps mpls traffic-eng

snmp-server enable traps mpls fast-reroute protected
snmp-server enable traps mpls rfc 1dp

snmp-server enable traps mpls ldp

snmp-server enable traps pw vc

snmp-server enable traps isakmp policy add
snmp-server enable traps isakmp policy delete
snmp-server enable traps isakmp tunnel start
snmp-server enable traps isakmp tunnel stop
snmp-server enable traps ipsec cryptomap add

snmp-server enable traps ipsec cryptomap delete

snmp-server enable traps ipsec cryptomap attach
snmp-server enable traps ipsec cryptomap detach
snmp-server enable traps ipsec tunnel start
snmp-server enable traps ipsec tunnel stop
snmp-server enable traps ipsec too-many-sas
snmp-server enable traps alarms informational
snmp-server enable traps vlan-mac-limit
snmp-server enable traps mpls vpn

snmp-server host 192.168.1.10 version 2¢ clscoro
snmp-server host 192.168.1.20 version 2¢ clscoro
!

mpls ldp router-id Loopback0 force

!

control-plane

1

!

line con 0

exec-timeout 60 0

privilege level 15

password clsco

logging synchronous

login

line vty 0 4

exec-timeout 60 0

privilege level 15

login local

transport input lat pad udptn telnet rlogin ssh acercon
linevty 515

exec-timeout 60 0

privilege level 15

login local

!
exception crashinfo buffersize 80

1

end
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!

no upgrade fpd auto

version 12.2

service timestamps debug datetime msec

service timestamps log datetime msec

no service password-encryption

service counters max age 10

!

hostname R3

1

boot-start-marker

boot-end-marker

!

!

no aaa new-model

clock timezone ICT 7

ip subnet-zero

!

!

no ip domain lookup

1

1

vtp mode transparent

mls ip multicast flow-stat-timer 9

mls flow ip interface-full

no mls flow ipv6

mls qos

no mls acl tcam share-global

mls cef error action reset

mis cef maximum-routes ipv6 1

mls cef maximum-routes ip-multicast 1

multilink bundle-name authenticated

mpls traffic-eng tunnels

mpls ldp graceful-restart timers max-recovery 600

mpls 1dp graceful-restart

mpls ldp session protection

mpls label protocol Idp

!

!

spanning-tree mode pvst

spanning-tree extend system-id
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diagnostic cns publish cisco.cns.device.diag_results
diagnostic cns subscribe cisco.cns.device.diag_commands
username admin  privilege 15  secret 5
$18vLbn$sChE3Ya.B5GpFvZu3UPdNI

!
redundancy

main-cpu

auto-sync running-config

mode sso

!
vlan internal allocation policy ascending
vlan access-log ratelimit 2000

!
vlan 100

]

!

interface Tunnell

ip unnumbered Loopback0

mpls ip

tunnel destination 10.0.0.2

tunnel mode mpls traffic-eng

tunnel mpls traffic-eng autoroute announce

tunnel mpls traffic-eng priority 0 0

tunnel mpls traffic-eng path-option 1 explicit name R3-
to-R2

tunnel mpls traffic-eng path-option 2 dynamic
tunnel mpls traffic-eng fast-reroute

!

interface Tunnel2

ip unnumbered Loopback0

tunnel destination 10.0.0.2

tunnel mode mpls traffic-eng

tunnel mpls traffic-eng priority 0 0

tunnel mpls traffic-eng path-option 1 explicit name R3-
to-R1-to-R2

!

interface Loopback0

ip address 10.0.0.3 255.255.255.255

]

!

class-map match-all mplsexp0

match mpls experimental 0

!

class-map match-all mplsexp5



match mpls experimental 5
!
class-map match-all mplsexp4

match mpls experimental 4

!

policy-map MPLS-In
class-map mplsexp0
set qos-group 0

!

class-map mplsexp5
set gos-group 5

!

class-map mplsexp4
set gqos-group 4

class-map match-all qosgroup0
match qgos-group 0

!

class-map match-all qosgroup5
match qos-group 5

!

class-map match-all qosgroup4

match qos-group 4

policy-map MPLS-Out

!

class qosgroup0

set mpls experimental topmost 0
!

class qosgroup5

set mpls experimental topmost 5
!

class qosgroup4

set mpls experimental topmost 4

interface TenGigabitEthernet2/0/0
des connect to R1
service-policy input MPLS-In

service-policy output MPLS-Out

interface TenGigabitEthernet3/0/0

des connect to R2

service-policy output MPLS-Out

service-policy input MPLS-In

interface TenGigabitEthenet8/0/0
des connect to R4

service-policy output MPLS-Out
service-policy input MPLS-In

!

interface GigabitEthernet1/1
no ip address

shutdown

!

interface GigabitEthemetl/2
no ip address

shutdown

!

interface GigabitEthernet1/3
no ip address

shutdown

!

interface GigabitEthernet1/4
no ip address

shutdown

!

interface GigabitEthernetl/5
no ip address

shutdown

!
interface GigabitEthernet1/6
no ip address

shutdown

!

interface GigabitEthernet1/7
no ip address

shutdown

!
interface GigabitEthernet1/8
no ip address

shutdown

!
interface GigabitEthemet1/9
no ip address

shutdown
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!

interface GigabitEthernet1/10
no ip address

shutdown

!

interface GigabitEthemet1/11
no ip address

shutdown

!

interface GigabitEthernet1/12
no ip address

shutdown

!

interface GigabitEthernetl/13
no ip address

shutdown

!

interface GigabitEthernet1/14
no ip address

shutdown

!

interface GigabitEthernetl/15
no ip address

shutdown

!

interface GigabitEthernetl/16
no ip address

shutdown

!
interface GigabitEthemnet1/17
no ip address

shutdown

!

interface GigabitEthernetl/18
no ip address

shutdown

!
interface GigabitEthernet1/19
no ip address

shutdown

!
interface GigabitEthernet1/20
no ip address

shutdown

!

interface GigabitEthernet1/21

no ip address

shutdown

!

interface GigabitEthernet1/22

no ip address

shutdown

!

interface GigabitEthernet1/23

no ip address

shutdown

!

interface GigabitEthernet1/24

no ip address

shutdown

!

interface TenGigabitEthernet2/0/0
ip address 10.0.2.10 255.255.255.252
logging event link-status

mls qos trust dscp

mpls traffic-eng tunnels

mpls ip

ip rsvp bandwidth

!

interface TenGigabitEthernet3/0/0
ip address 10.0.2.6 255.255.255.252
logging event link-status
carrier-delay msec 0

mls qos trust dscp

mpls traffic-eng tunnels

mpls traffic-eng backup-path Tunnel2
mpls ip

ip rsvp bandwidth

!
interface GigabitEthemnet5/1

ip address 192.168.1.3 255.255.255.0
no cdp enable

!

interface GigabitEthernet5/2
switchport

switchport access vlan 100
switchport mode access

spanning-tree portfast

136



media-type rj45

!

interface TenGigabitEthernet8/0/0

ip address 10.0.2.25 255.255.255.252
logging event link-status

mls qos trust dscp

mpls traffic-eng tunnels

mpls ip

ip rsvp bandwidth

!

interface Vlanl

no ip address

shutdown

!

router ospf 1

log-adjacency-changes

nsf cisco

passive-interface GigabitEthernet5/2
network 0.0.0.0 255.255.255.255 area 0
mpls traffic-eng router-id Loopback0
mpls traffic-eng area 0

mpls traffic-eng multicast-intact

!

ip classless

1

!

no ip http server

no ip http secure-server

!

ip explicit-path name R3-to-R2 enable
next-address 10.0.2.5

!

ip explicit-path name R3-to-R1-t0-R2 enable
next-address 10.0.2.9

next-address 10.0.2.2

!

logging trap notifications

logging 192.168.1.10

logging 192.168.1.20

!

snmp-server community clscoro RO
snmp-server community clscorw RW

snmp-server system-shutdown
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snmp-server enable traps snmp authentication linkdown
linkup coldstart warmstart

snmp-server enable traps dsl

snmp-server enable traps chassis

snmp-server enable traps module

snmp-server enable traps transceiver all

snmp-server enable traps eigrp

snmp-server enable traps casa

snmp-server enable traps tty

snmp-server enable traps ospf state-change

snmp-server enable traps ospf errors

snmp-server enable traps ospf retransmit

snmp-server enable traps ospf 1sa

snmp-server enable traps ospf cisco-specific state-change
nssa-trans-change

snmp-server enable traps ospf cisco-specific state-change
shamlink interface-old

snmp-server enable traps ospf cisco-specific state-change
shamlink neighbor

snmp-server enable traps ospf cisco-specific errors
snmp-server enable traps ospf cisco-specific retransmit
snmp-server enable traps ospf cisco-specific lsa
snmp-server enable traps atm subif

snmp-server enable traps bgp

snmp-server enable traps bulkstat collection transfer
snmp-server enable traps config-copy

snmp-server enable traps config

snmp-server enable traps event-manager

snmp-server enable traps frame-relay

snmp-server enable traps frame-relay subif

snmp-server enable traps hsrp

snmp-server enable traps ipmulticast

snmp-server enable traps MAC-Notification move
threshold

snmp-server enable traps msdp

snmp-server enable traps pim neighbor-change -
mapping-change invalid-pim-message

snmp-server enable traps rf

snmp-server enable traps rtr

snmp-server enable traps slb real virtual csrp

snmp-server enable traps bridge newroot topologychange
snmp-server enable traps stpx inconsistency root-
inconsistency loop-inconsistency

snmp-server enable traps syslog



snmp-server enable traps flash insertion removal
snmp-server enable traps memory bufferpeak
snmp-server enable traps flex-links status

snmp-server enable traps csg agent quota-server database
snmp-server enable traps sonet

snmp-server enable traps fru-ctrl

snmp-server enable traps entity

snmp-server enable traps resource-policy

snmp-server enable traps ethernet cfm cc mep-up mep-
down cross-connect loop config

snmp-server enable traps ethernet cfm crosscheck mep-
missing mep-unknown service-up

snmp-server enable traps cpu threshold

snmp-server enable traps rsvp

snmp-server enable traps vtp

snmp-server enable traps vlancreate

snmp-server enable traps vlandelete

snmp-server enable traps c6kxbar intbus-crcexcd intbus-
crerevrd swbus

snmp-server enable traps dotlx

snmp-server enable traps envmon fan shutdown supply
temperature status

snmp-server enable traps port-security

snmp-server enable traps mvpn

snmp-server enable traps mpls traffic-eng

snmp-server enable traps mpls fast-reroute protected
snmp-server enable traps mpls rfc 1dp

snmp-server enable traps mpls 1dp

snmp-server enable traps pw vc

snmp-server enable traps isakmp policy add

snmp-server enable traps isakmp policy delete
snmp-server enable traps isakmp tunnel start
snmp-server enable traps isakmp tunnel stop
snmp-server enable traps ipsec cryptomap add
snmp-server enable traps ipsec cryptomap delete
snmp-server enable traps ipsec cryptomap attach
snmp-server enable traps ipsec cryptomap detach
snmp-server enable traps ipsec tunnel start

snmp-server enable traps ipsec tunnel stop

snmp-server enable traps ipsec too-many-sas
snmp-server enable traps alarms informational
snmp-server enable traps vlan-mac-limit

snmp-server enable traps mpls vpn

snmp-server host 192.168.1.10 version 2¢ clscoro

snmp-server host 192.168.1.20 version 2¢ clscoro
!

mpls Idp router-id Loopback0 force
!

control-plane

!

!

line con 0

exec-timeout 60 0

privilege level 15

password clsco

logging synchronous

login

line vty 0 4

exec-timeout 60 0

privilege level 15

login local

transport input lat pad udptn telnet rlogin ssh acercon

line vty 515

exec-timeout 60 0

privilege level 15

login local

!

exception crashinfo buffersize 80
!

end
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!
no upgrade fpd auto
version 12.2
service timestamps debug datetime localtime
service timestamps log datetime msec
no service password-encryption
service counters max age 10
!
hostname R4
!
boot-start-marker
boot-end-marker
!
!
no aaa new-model
clock timezone ICT 7
ip subnet-zero
ip vrf vpn501
rd 501:1
route-target export 501:1
route-target import 501:1
!
ip vrf vpn502
rd 502:1
route-target export 502:1
route-target import 502:1
!
ip vrf vpn503
rd 503:1
route-target export 503:1
route-target import 503:1
!
ip vrf vpn504
rd 504:1
route-target export 504:1
route-target import 504:1
!
ip vrf vpn505
rd 505:1
route-target export 505:1

route-target import 505:1

!

ip vrf vpn506

rd 506:1

route-target export 506:1
route-target import 506:1
!

ip vrf vpn507

rd 507:1

route-target export 507:1
route-target import 507:1
!

ip vrf vpn508

rd 508:1

route-target export 508:1
route-target import 508:1
!

ip vrf vpn509

rd 509:1

route-target export 509:1
route-target import 509:1
!

ip vrf vpn510

rd 510:1

route-target export 510:1
route-target import 510:1
!

no ip domain lookup

[

!

vtp mode transparent

mls ip multicast flow-stat-timer 9
no mis flow ip

no mis flow ipv6

mls qos

no mls acl tcam share-global
mis cef error action reset

mls cef maximum-routes ipv6 1

mis cef maximum-routes ip-multicast 1

multilink bundle-name authenticated

mpls traffic-eng tunnels

mpls Idp graceful-restart timers max-recovery 600

mpls ldp graceful-restart
mpls Idp session protection

mpls label protocol Idp

139



!
!
spanning-tree mode pvst
spanning-tree extend system-id
diagnostic cns publish cisco.cns.device.diag_results
diagnostic cns subscribe cisco.cns.device.diag_commands
username  admin  privilege 15 secret 5
$1$vLbn$sChE3Ya.B5GpFvZu3UPdN1
!
redundancy
main-cpu
auto-sync running-config
mode ss0
!
vlan internal allocation policy ascending
vlan access-log ratelimit 2000
!
vlan 99,501-900,2001-3000
!
12 vfi vpls2001 manual
vpn id 2001
neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.5 encapsulation mpls
!
12 vfi vpls2002 manual
vpn id 2002
neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.5 encapsulation mpls
!
12 vfi vpls2003 manual
vpn id 2003
neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.5 encapsulation mpls
!
12 vfi vpls2004 manual
vpn id 2004
neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.5 encapsulation mpls
!
12 vfi vpls2005 manual
vpn id 2005
neighbor 10.0.0.1 encapsulation mpls

neighbor 10.0.0.5 encapsulation mpls
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12 vfi vpls2006 manual

vpn id 2006

neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.5 encapsulation mpls
!

12 vfi vpls2007 manual

vpn id 2007

neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.5 encapsulation mpls
!

12 vfi vpls2008 manual

vpn id 2008

neighbor 10.0.0.] encapsulation mpls
neighbor 10.0.0.5 encapsulation mpls
!

12 vfi vpls2009 manual

vpn id 2009

neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.5 encapsulation mpls
!

12 vfi vpls2010 manual

vpn id 2010

neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.5 encapsulation mpls
!

1

interface Loopback0

ip address 10.0.0.4 255.255.255.255

!

interface GigabitEthernet1/1
switchport

switchport trunk encapsulation dotlq
switchport trunk allowed vlan 2001-3000
switchport mode trunk

mls qos trust cos

!

interface GigabitEthemet1/2
switchport

switchport trunk encapsulation dotlq
switchport trunk allowed vlan 99,501-900
switchport mode trunk

!

interface GigabitEthernet1/3

no ip address



shutdown

!

interface GigabitEthernet1/4
no ip address

shutdown

!

interface GigabitEthernetl/5
no ip address

shutdown

!

interface GigabitEthernetl/6
no ip address

shutdown

!

interface GigabitEthernetl/7
no ip address

shutdown

!

interface GigabitEthernet1/8
no ip address

shutdown

!

interface GigabitEthernet1/9
no ip address

shutdown

!

interface GigabitEthernet1/10
no ip address

shutdown

!

interface GigabitEthernetl/11
no ip address

shutdown

!

interface GigabitEthemnet1/12
no ip address

shutdown

!

interface GigabitEthernet1/13
no ip address

shutdown

!

interface GigabitEthernet1/14

no ip address
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shutdown

!

interface GigabitEthernet1/15
no ip address

shutdown

!

interface GigabitEthernetl/16
no ip address

shutdown

!

interface GigabitEthernet1/17
no ip address

shutdown

!

interface GigabitEthemnet1/18
no ip address

shutdown

!

interface GigabitEthemnet1/19
no ip address

shutdown

!

interface GigabitEthernet1/20
no ip address

shutdown

!

interface GigabitEthernet1/21
no ip address

shutdown

!

interface GigabitEthernet1/22
no ip address

shutdown

!

interface GigabitEthernet1/23
no ip address

shutdown

!

interface GigabitEthernet1/24
no ip address

shutdown

|

interface TenGigabitEthernet2/0/0
ip address 10.0.2.26 255.255.255.252



logging event link-status

mls qos trust dscp

mpls traffic-eng tunnels

mpls ip

!

interface GigabitEthernet5/1

no ip address

shutdown

!

interface GigabitEthernet5/2

ip address 192.168.1.4 255.255.255.0
media-type 1j45

no cdp enable

!

interface Vlanl

no ip address

shutdown

!

interface Vian501

ip vrf forwarding vpn501

ip address 192.10.0.1 255.255.255.0
!

interface V1an502

ip vrf forwarding vpn502

ip address 192.10.1.1 255.255.255.0
!

interface V1an503

ip vrf forwarding vpn503

ip address 192.10.2.1 255.255.255.0
!

interface Vlan504

ip vrf forwarding vpn504

ip address 192.10.3.1 255.255.255.0
!

interface V1an505

ip vrf forwarding vpn505

ip address 192.10.4.1 255.255.255.0
!

interface Vian506

ip vrf forwarding vpn506

ip address 192.10.5.1 255.255.255.0
!

interface V1an507

ip vrf forwarding vpn507

ip address 192.10.6.1 255.255.255.0
!

interface V1an508

ip vrf forwarding vpn508
ip address 192.10.7.1 255.255.255.0
[

interface V1an509

ip vrf forwarding vpn509
ip address 192.10.8.1 255.255.255.0
!

interface V1an510

ip vrf forwarding vpn510
ip address 192.10.9.1 255.255.255.0
1

!

interface VIan2001

no ip address

xconnect vfi vpls2001

!

interface V1an2002

no ip address

xconnect vfi vpls2002

!

interface V1an2003

no ip address

xconnect vfi vpls2003

!

interface V1an2004

no ip address

xconnect vfi vpis2004

!

interface V1an2005

no ip address

xconnect vfi vpls2005

!

interface V1an2006

no ip address

xconnect vfi vpls2006

!

interface V1an2007

no ip address

xconnect vfi vpls2007

!

interface V1an2008
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no ip address

xconnect vfi vpls2008

!
interface V1an2009

no ip address

xconnect vfi vpls2009

!

interface VIan2010

no ip address

xconnect vfi vpls2010

!
class-map match-all Data-Traffic
match dscp default

!
class-map match-all Voice-Traffic
match dscp ef

!

class-map match-any Video-Traffic

match dscp af31 af41

policy-map Ingress-Policy
class Data-Traffic
set qos-group 0
!
class Voice-Traffic
set qos-group 5
!
class Video-Traffic
set qos-group 4

class~map match-all gosgroup0
match qos-group 0

!

class-map match-all qosgroup5
match qos-group 5

!

class-map match-all qosgroup4

match qos-group 4

policy-map Egree-Policy

class qosgroup0

set mpls experimental topmost 0
police 500000000
conform-action transmit
exceed-action drop

!

class qosgroup5
set mpls experimental topmost 5
police 250000000
conform-action transmit
exceed-action drop

!

class qosgroup4
set mpls experimental topmost 4
police 250000000
conform-action transmit
exceed-action drop

!

interface GigabitEthernetl/]

des conntect to CE

service-policy input Ingress-Policy

!

interface TenGigabitEthernet2/0/0

des connect to R3

service-policy output Egree-Policy

!

!

router ospf 1

log-adjacency-changes

nsf cisco

passive-interface GigabitEthernet5/2

network 0.0.0.0 255.255.255.255 area 0

mpls traffic-eng router-id Loopback0

mpls traffic-eng area 0

mpls traffic-eng multicast-intact
!

router bgp 1

bgp router-id 10.0.0.4

no bgp default ipv4-unicast

bgp log-neighbor-changes

bgp graceful-restart restart-time 120

bgp graceful-restart stalepath-time 360

bgp graceful-restart

neighbor 10.0.0.1 remote-as 1

neighbor 10.0.0.1 update-source Loopback0
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neighbor 10.0.0.5 remote-as 1
neighbor 10.0.0.5 update-source Loopback0
!

address-family ipv4

no synchronization

no auto-summary
exit-address-family

!

address-family vpnv4

neighbor 10.0.0.1 activate

neighbor 10.0.0.1 send-community extended
neighbor 10.0.0.1 next-hop-self
neighbor 10.0.0.5 activate

neighbor 10.0.0.5 send-community extended
neighbor 10.0.0.5 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn501

no synchronization

redistribute connected

neighbor 192.10.0.2 remote-as 1000
neighbor 192.10.0.2 activate
neighbor 192.10.0.2 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn502

no synchronization

redistribute connected

neighbor 192.10.1.2 remote-as 1000
neighbor 192.10.1.2 activate
neighbor 192.10.1.2 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn503

no synchronization

redistribute connected

neighbor 192.10.2.2 remote-as 1000
neighbor 192.10.2.2 activate
neighbor 192.10.2.2 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn504

no synchronization

redistribute connected
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neighbor 192.10.3.2 remote-as 1000
neighbor 192.10.3.2 activate
neighbor 192.10.3.2 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn505

no synchronization

redistribute connected

neighbor 192.10.4.2 remote-as 1000
neighbor 192.10.4.2 activate
neighbor 192.10.4.2 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn506

no synchronization

redistribute connected

neighbor 192.10.5.2 remote-as 1000
neighbor 192.10.5.2 activate
neighbor 192.10.5.2 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn507

no synchronization

redistribute connected

neighbor 192.10.6.2 remote-as 1000
neighbor 192.10.6.2 activate
neighbor 192.10.6.2 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn508

no synchronization

redistribute connected

neighbor 192.10.7.2 remote-as 1000
neighbor 192.10.7.2 activate
neighbor 192.10.7.2 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn509

no synchronization

redistribute connected

neighbor 192.10.8.2 remote-as 1000
neighbor 192.10.8.2 activate
neighbor 192.10.8.2 next-hop-self

exit-address-family



!
address-family ipv4 vif vpn510
no synchronization
redistribute connected
neighbor 192.10.9.2 remote-as 1000
neighbor 192.10.9.2 activate
neighbor 192.10.9.2 next-hop-self
exit-address-family
!
address-family ipv4 vrf vpn511
no synchronization
redistribute connected
neighbor 192.10.10.2 remote-as 1000
neighbor 192.10.10.2 activate
neighbor 192.10.10.2 next-hop-self
exit-address-family
!
ip classless
!
!
no ip http server
no ip http secure-server
!
logging trap notifications
logging 192.168.1.10
logging 192.168.1.20
!
snmp-server community clscoro RO
snmp-server community clscorw RW
snmp-server system-shutdown
snmp-server enable traps snmp authentication linkdown
linkup coldstart warmstart
snmp-server enable traps dsl
snmp-server enable traps chassis
snmp-server enable traps module
snmp-server enable traps transceiver all
snmp-server enable traps eigrp
snmp-server enable traps casa
snmp-server enable traps tty
snmp-server enable traps ospf state-change
snmp-server enable traps ospf errors
snmp-server enable traps ospf retransmit

snmp-server enable traps ospf Isa
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snmp-server enable traps ospf cisco-specific state-change
nssa-trans-change

snmp-server enable traps ospf cisco-specific state-change
shamlink interface-old

snmp-server enable traps ospf cisco-specific state-change
shamlink neighbor

snmp-server enable traps ospf cisco-specific errors
snmp-server enable traps ospf cisco-specific retransmit
snmp-server enable traps ospf cisco-specific Isa
snmp-server enable traps atm subif

snmp-server enable traps bgp

snmp-server enable traps bulkstat collection transfer
snmp-server enable traps config-copy

snmp-server enable traps config

snmp-server enable traps event-manager

snmp-server enable traps frame-relay

snmp-server enable traps frame-relay subif

snmp-server enable traps hsrp

snmp-server enable traps ipmulticast

snmp-server enable traps MAC-Notification move
threshold

snmp-server enable traps msdp

snmp-server enable traps pim neighbor-change rp-
mapping-change invalid-pim-message

snmp-server enable traps rf

snmp-server enable traps rtr

snmp-server enable traps slb real virtual csrp

snmp-server enable traps bridge newroot topologychange
snmp-server enable traps stpx inconsistency root-
inconsistency loop-inconsistency

snmp-server enable traps syslog

snmp-server enable traps flash insertion removal
snmp-server enable traps memory bufferpeak
snmp-server enable traps flex-links status

snmp-server enable traps csg agent quota-server database
snmp-server enable traps sonet

snmp-server enable traps fru-ctr]

snmp-server enable traps entity

snmp-server enable traps resource-policy

snmp-server enable traps ethernet cfm cc mep-up mep-
down cross-connect loop config

snmp-server enable traps ethemet cfm crosscheck mep-
missing mep-unknown service-up

snmp-server enable traps cpu threshold



snmp-server enable traps rsvp
snmp-server enable traps vtp
snmp-server enable traps vlancreate
snmp-server enable traps vlandelete
snmp-server enable traps c6kxbar intbus-crcexcd intbus-
crerevrd swbus
snmp-server enable traps dotlx
snmp-server enable traps envmon fan shutdown supply
temperature status
snmp-server enable traps port-security
snmp-server enable traps mvpn
snmp-server enable traps mpls traffic-eng
snmp-server enable traps mpls fast-reroute protected
snmp-server enable traps mpls rfc ldp
snmp-server enable traps mpls 1dp

snmp-server enable traps pw vc
snmp-server enable traps isakmp policy add
snmp-server enable traps isakmp policy delete
snmp-server enable traps isakmp tunnel start
snmp-server enable traps isakmp tunnel stop
snmp-server enable traps ipsec cryptomap add
snmp-server enable traps ipsec cryptomap delete
snmp-server enable traps ipsec cryptomap attach
snmp-server enable traps ipsec cryptomap detach
snmp-server enable traps ipsec tunnel start
snmp-server enable traps ipsec tunnel stop
snmp-server enable traps ipsec too-many-sas
snmp-server enable traps alarms informational
snmp-server enable traps vlan-mac-limit
snmp-server enable traps mpls vpn

snmp-server host 192.168.1.10 version 2¢ c1scoro
snmp-server host 192.168.1.20 version 2¢ clscoro
[

mpls Idp router-id LoopbackO0 force

1

control-plane

[}

line con 0

exec-timeout 60 0

privilege level 15

password clsco

logging synchronous

login

line vty 0 4

146

exec-timeout 60 0

privilege level 15

login local

transport input lat pad udptn telnet rlogin ssh acercon
line vty 5 15

exec-timeout 60 0

privilege level 15

login local

!

exception crashinfo buffersize 80
mac-address-table aging-time 600
!

end
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!

no upgrade fpd auto

version 12.2

service timestamps debug datetime localtime
service timestamps log datetime msec
no service password-encryption
service counters max age 10
!

hostname RS

!

boot-start-marker
boot-end-marker

!

!

no aaa new-model

clock timezone ICT 7

ip subnet-zero

ip vrf vpn501]

rd 501:1

route-target export 501:1
route-target import 501:1

!

ip vrf vpn502

rd 502:1

route-target export 502:1
route-target import 502:1

!

ip vrf vpn503

rd 503:1

route-target export 503:1
route-target import 503:1

!

ip vrf vpn504

rd 504:1

route-target export 504:1
route-target import 504:1

!

ip vrf vpn505

rd 505:1

route-target export 505:1

route-target import 505:1
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!
ip vrf vpn506
rd 506:1
route-target export 506:1
route-target import 506:1
!
ip vrf vpn507
rd 507:1
route-target export 507:1
route-target import 507:1
!
ip vrf vpn508
rd 508:1
route-target export 508:1
route-targe‘i import 508:1
!
ip vrf vpn509
rd 509:1
route-target export 509:1
route-target import 509:1
!
ip vif vpn510
rd 510:1
route-target export 510:1
route-target import 510:1
!
no ip domain lookup
!
!
vtp mode transparent
mls ip multicast flow-stat-timer 9
no mls flow ip
no mls flow ipv6
mls qos
no mis acl tcam share-global
mls cef error action reset
mls cef maximum-routes ipv6 1
mls cef maximum-routes ip-multicast 1
multilink bundle-name authenticated
mpls traffic-eng tunnels
mpls Idp graceful-restart timers max-recovery 600
mpls 1dp graceful-restart
mpls 1dp session protection

mpls label protocol 1dp



]
!
spanning-tree mode pvst
spanning-tree extend system-id
diagnostic cns publish cisco.cns.device.diag_results
diagnostic cns subscribe cisco.cns.device.diag_commands
usermname admin privilege 15 secret 5
$18vLbn$sChE3Y2.B5GpFvZu3UPdNI
!
redundancy
main-cpu
auto-sync running-config
mode sso
!
vlan interna! allocation policy ascending
vlan access-log ratelimit 2000
!
vlan 99,501-900,2001-3000
!
12 vfi vpls2001 manual
vpn id 2001
neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!
12 vfi vpls2002 manual
vpn id 2002
neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!
12 vfi vplis2003 manual
vpn id 2003
neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!
12 vfi vpls2004 manual
vpn id 2004
neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!
12 vfi vpls2005 manual
vpn id 2005
neighbor 10.0.0.1 encapsulation mpls

neighbor 10.0.0.4 encapsulation mpls
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12 vfi vpls2006 manual

vpn id 2006

neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!

12 vfi vpls2007 manual

vpn id 2007

neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!

12 vfi vpls2008 manual

vpn id 2008

neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!

12 vfi vpls2009 manual

vpn id 2009

neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!

12 vfi vpls2010 manual

vpn id 2010

neighbor 10.0.0.1 encapsulation mpls
neighbor 10.0.0.4 encapsulation mpls
!

!

interface Loopback0

ip address 10.0.0.5 255.255.255.255

!

interface GigabitEthernetl/1
switchport

switchport trunk encapsulation dotlq
switchport trunk allowed vlan 2001-3000
switchport mode trunk

mls qos trust cos

1

interface GigabitEthernet1/2
switchport

switchport trunk encapsulation dotlq
switchport trunk allowed vlan 99,501-900
switchport mode trunk

!

interface GigabitEthernet1/3

no ip address



shutdown

!

interface GigabitEthernet1/4
no ip address

;hutdown

!

interface GigabitEthernet1/5
no ip address

shutdown

!

interface GigabitEthenet1/6
no ip address

shutdown

!

interface GigabitEthernet1/7
no ip address

shutdown

!

interface GigabitEthernet1/8
no ip address

shutdown

!

interface GigabitEthernet1/9
no ip address

shutdown

!

interface GigabitEthernet1/10
no ip address

shutdown

!

interface GigabitEthernetl/11
no ip address

shutdown

!

interface GigabitEthemnet1/12
no ip address

shutdown

!

interface GigabitEthernetl/13
no ip address

shutdown

!

interface GigabitEthernetl/14

no ip address

shutdown

!

interface GigabitEthernetl/15
no ip address

shutdown

'

interface GigabitEthernet1/16
no ip address

shutdown

]

interface GigabitEthernet1/17
no ip address

shutdown

!

interface GigabitEthernet1/18
no ip address

shutdown

!

interface GigabitEthernet1/19
no ip address

shutdown

!

interface GigabitEthernet1/20
no ip address

shutdown

!

interface GigabitEthernet1/21
no ip address

shutdown

!

interface GigabitEthernet1/22
no ip address

shutdown

!

interface GigabitEthernet1/23
no ip address

shutdown

!

interface GigabitEthernet1/24
no ip address

shutdown

!

interface TenGigabitEthernet2/0/0
ip address 10.0.2.18 255.255.255.252
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logging event link-status

mls qos trust dscp

mpls traffic-eng tunnels

mpls ip

!

interface GigabitEthemet5/1

no ip address

shutdown

!

interface GigabitEthernet5/2

ip address 192.168.1.5 255.255.255.0
media-type j45

no cdp enable

!

interface Vlanl

no ip address

shutdown

!

interface Vian501

ip vrf forwarding vpn501

ip address 192.20.0.1 255.255.255.0
!

interface V1an502

ip vrf forwarding vpn502

ip address 192.20.1.1 255.255.255.0
!

interface Vian503

ip vrf forwarding vpn503

ip address 192.20.2.1 255.255.255.0
!

interface V1an504

ip vrf forwarding vpn504

ip address 192.20.3.1 255.255.255.0
!

interface Vian505

ip vrf forwarding vpn505

ip address 192.20.4.1 255.255.255.0
!

interface Vian506

ip vrf forwarding vpn506

ip address 192.20.5.1 255.255.255.0
!

interface V1an507

ip vrf forwarding vpn507

ip address 192.20.6.1 255.255.255.0
!

interface V1an508

ip vrf forwarding vpn508
ip address 192.20.7.1 255.255.255.0
!

interface Vl1an509

ip vrf forwarding vpn509
ip address 192.20.8.1 255.255.255.0
!

interface Vlan510

ip vrf forwarding vpn510
ip address 192.20.9.1 255.255.255.0
!

!

interface V1an2001

no ip address

xconnect vfi vpls2001

!

interface V1an2002

no ip address

xconnect vfi vpls2002

!

interface V1an2003

no ip address

xconnect vfi vpls2003

!

interface Vian2004

no ip address

xconnect vfi vpls2004

!

interface V1an2005

no ip address

xconnect vfi vpls2005

!

interface V1an2006

no ip address

xconnect vfi vpls2006

!

interface V1an2007

no ip address

xconnect Vi vpls2007

!

interface VIian2008
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no ip address
xconnect vfi vpls2008
!

interface V1an2009

no ip address
xconnect vfi vpls2009
!

interface V1an2010

no ip address
xconnect vfi vpls2010
!

class-map match-all Data-Traffic

match dscp default

class-map match-all Voice-Traffic

match dscp ef

class-map match-any Video-Traffic

match dscp af31 af41

policy-map Ingress-Policy
class Data-Traffic
set qos-group 0
!
class Voice-Traffic
set qos-group 5
!
class Video-Traffic
set qos-group 4

class-map match-all qosgroup0
match qos-group 0

!

class-map match-all qosgroup5
match qos-group 5

!

class-map match-all qosgroup4
match qos-group 4

!

policy-map Egree-Policy

class qosgroup0

set mpls experimental topmost 0
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police 500000000
conform-action transmit
exceed-action drop
!
class qosgroup5
set mpls experimental topmost 5
police 250000000
conform-action transmit
exceed-action drop
!
class qosgroup4
set mpls experimental topmost 4
police 250000000
conform-action transmit
exceed-action drop
!
interface g 0/1
des conntect to CE1
service-policy input Ingress-Policy
!
interface TenGigabitEthernet2/0/0
des connect to R2
service-policy output Egree-Policy
1
i
router ospf 1
log-adjacency-changes
nsf cisco
passive-interface GigabitEthernet5/2
network 0.0.0.0 255.255.255.255 area 0
mpls traffic-eng router-id Loopback0
mpls traffic-eng area 0
mpls traffic-eng multicast-intact
!
router bgp 1
bgp router-id 10.0.0.5
no bgp default ipv4-unicast
bgp log-neighbor-changes
bgp graceful-restart restart-time 120
bgp graceful-restart stalepath-time 360
bgp graceful-restart
neighbor 10.0.0.1 remote-as 1
neighbor 10.0.0.1 update-source Loopback0

neighbor 10.0.0.4 remote-as 1



neighbor 10.0.0.4 update-source Loopback0
1

address-family ipv4

no synchronization

no auto-summary
exit-address-family

!

address-family vpnv4

neighbor 10.0.0.1 activate

neighbor 10.0.0.1 send-community extended
neighbor 10.0.0.1 next-hop-self
neighbor 10.0.0.4 activate

neighbor 10.0.0.4 send-community extended
neighbor 10.0.0.4 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn501

no synchronization

redistribute connected

neighbor 192.20.0.2 remote-as 1000
neighbor 192.20.0.2 activate
neighbor 192.20.0.2 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn502

no synchronization

redistribute connected

neighbor 192.20.1.2 remote-as 1000
neighbor 192.20.1.2 activate
neighbor 192.20.1.2 next-hop-self
exit-address-family

1
address-family ipv4 vrf vpn503

no synchronization

redistribute connected

neighbor 192.20.2.2 remote-as 1000
neighbor 192.20.2.2 activate
neighbor 192.20.2.2 next-hop-self
exit-address-family

!
address-family ipv4 vrf vpn504

no synchronization

redistribute connected

neighbor 192.20.3.2 remote-as 1000

neighbor 192.20.3.2 activate
neighbor 192.20.3.2 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn505

no synchronization

redistribute connected

neighbor 192.20.4.2 remote-as 1000
neighbor 192.20.4.2 activate
neighbor 192.20.4.2 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn506

no synchronization

redistribute connected

neighbor 192.20.5.2 remote-as 1000
neighbor 192.20.5.2 activate
neighbor 192.20.5.2 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn507

no synchronization

redistribute connected

neighbor 192.20.6.2 remote-as 1000
neighbor 192.20.6.2 activate
neighbor 192.20.6.2 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn508

no synchronization

redistribute connected

neighbor 192.20.7.2 remote-as 1000
neighbor 192.20.7.2 activate
neighbor 192.20.7.2 next-hop-self
exit-address-family

!
address-family ipv4 vif vpn509

no synchronization

redistribute connected

neighbor 192.20.8.2 remote-as 1000
neighbor 192.20.8.2 activate
neighbor 192.20.8.2 next-hop-self

exit-address-family
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address-family ipv4 vrf vpn510

no synchronization

redistribute connected

neighbor 192.20.9.2 remote-as 1000
neighbor 192.20.9.2 activate

neighbor 192.20.9.2 next-hop-self
exit-address-family

!

address-family ipv4 vrf vpn511

no synchronization

redistribute connected

neighbor 192.20.10.2 remote-as 1000

neighbor 192.20.10.2 activate

neighbor 192.20.10.2 next-hop-self
exit-address-family

!

ip classless
1
!
no ip http server
no ip http secure-server
1
logging trap notifications
logging 192.168.1.10
logging 192.168.1.20
!
snmp-server community clscoro RO
snmp-server community clscorw RW
snmp-server system-shutdown
snmp-server enable traps snmp authentication linkdown
linkup coldstart warmstart
snmp-server enable traps ds1
snmp-server enable traps chassis
snmp-server enable traps module
snmp-server enable traps transceiver all
snmp-server enable traps eigrp
snmp-server enable traps casa
snmp-server enable traps tty
snmp-server enable traps ospf state-change
snmp-server enable traps ospf errors
snmp-server enable traps ospf retransmit
snmp-server enable traps ospf Isa
snmp-server enable traps ospf cisco-specific state-change

nssa-trans-change
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snmp-server enable traps ospf cisco-specific state-change
shamlink interface-old

snmp-server enable traps ospf cisco-specific state-change
shamlink neighbor

snmp-server enable traps ospf cisco-specific errors
snmp-server enable traps ospf cisco-specific retransmit
snmp-server enable traps ospf cisco-specific Isa
snmp-server enable traps atm subif

snmp-server enable traps bgp

snmp-server enable traps bulkstat collection transfer
snmp-server enable traps config-copy

snmp-server enable traps config

snmp-server enable traps event-manager

snmp-server enable traps frame-relay

snmp-server enable traps frame-relay subif

snmp-server enable traps hsrp

snmp-server enable traps ipmulticast

snmp-server enable traps MAC-Notification move
threshold

snmp-server enable traps msdp

snmp-server enable traps pim neighbor-change rp-
mapping-change invalid-pim-message

snmp-server enable traps rf

snmp-server enable traps rtr

snmp-server enable traps slb real virtual csrp

snmp-server enable traps bridge newroot topologychange
snmp-server enable traps stpx inconsistency root-
inconsistency loop-inconsistency

snmp-server enable traps syslog

snmp-server enable traps flash insertion removal
snmp-server enable traps memory bufferpeak
snmp-server enable traps flex-links status

snmp-server enable traps csg agent quota-server database
snmp-server enable traps sonet

snmp-server enable traps fru-ctri

snmp-server enable traps entity

snmp-server enable traps resource-policy

snmp-server enable traps ethernet cfm cc mep-up mep-
down cross-connect loop config

snmp-server enable traps ethernet cfm crosscheck mep-
missing mep-unknown service-up

snmp-server enable traps cpu threshold

snmp-server enable traps rsvp

snmp-server enable traps vtp



snmp-server enable traps vlancreate

snmp-server enable traps viandelete

snmp-server enable traps c6kxbar intbus-crcexcd intbus-
crerevrd swbus

snmp-server enable traps dotlx

snmp-server enable traps envmon fan shutdown supply
temperature status

snmp-server enable traps port-security
snmp-server enable traps mvpn

snmp-server enable traps mpls traffic-eng
snmp-server enable traps mpls fast-reroute protected
snmp-server enable traps mpls rfc 1dp
snmp-server enable traps mpls ldp

snmp-server enable traps pw vc

snmp-server enable traps isakmp policy add
snmp-server enable traps isakmp policy delete
snmp-server enable traps isakmp tunnel start
snmp-server enable traps isakmp tunnel stop
snmp-server enable traps ipsec cryptomap add
snmp-server enable traps ipsec cryptomap delete
snmp-server enable traps ipsec cryptomap attach
snmp-server enable traps ipsec cryptomap detach
snmp-server enable traps ipsec tunnel start
snmp-server enable traps ipsec tunnel stop
snmp-server enable traps ipsec too-many-sas
snmp-server enable traps alarms informational
snmp-server enable traps vlan-mac-limit
snmp-server enable traps mpls vpn

snmp-server host 192.168.1.10 version 2¢ ¢c1scoro
snmp-server host 192.168.1.20 version 2c c1scoro
1

mpls Idp router-id LoopbackO force

!

control-plane

!

line con 0

exec-timeout 60 0

privilege level 15

password clsco

logging synchronous

login

line vty 0 4

exec-timeout 60 0

privilege level 15
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login local

transport input lat pad udptn telnet rlogin ssh acercon
line vty 5 15

exec-timeout 60 0

privilege level 15

login local

!

exception crashinfo buffersize 80

mac-address-table aging-time 600

end
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of 10 Gbps

Key words: MPLS, VPN, Traffic Engineering
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