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Internet 4 1987 £ # AEA R » RN B-F 4 (E-nai D) F AR A
(Killer Application)z & & & 23 %348 L4 (WWW) & & & A 48 &
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Internet #% i 22 4%

486 Internet & —~E o # Xy FEH#H > G2HRREE LY
[SP(Internet Service Provider) » %% £ B & UUNET - Sprint » C&W
R & e HiNet » TANet » SEEDNET % % 48 by 4938 T 4R 5 B 2
NAP(Network Access Point)/IX(Internet eXchange)# A & #Ei8Eay
FREER  AXBAHEFEE > LEEE -

1.1 4938 X 3B g NAP/IX
Internet 892 a4 F NAP/IX #% —BR EZ A E - NAP

B A b £ B FIX(Fedral Internet eXchange)sz

[X(Commerical Internmet eXchange)Zk#y - B &7 & B NSF(Nation

Science Foundation)3%=] & NAP % :

Sprint NAP-Pennsauken > NJ

PacBell NAP-San Francisco - CA

Ameritech Advanced Data Services(AADS)NAP-Chicago » IL

MFS Datanet(MAE-East)NAP-Washington » D. C.

N % ISP 2 [ % % 7 8 45 B P 3AE R oL 4018 3 £ B B 4E

# 0 Bk Internet HEH RS BEEHEHLTE T L489 NAP &

## # [X(Internet eXchange)4o #3049 LINX » FT48307 45 FH 64

AMS-IX » B A&y JPIX > s#E® ey KIX » # o3k ey STIX - B & F

FERIEAT I 2ANREL £ 11 AZE T RHERS 4

4 S BAERELTHE T TWIX(Taivan Internet eXchange) -

BarstA 40 2 E [SP v N > RBZ M EH B 640Mbps £ 4 -



1.2 NAP/TX 9424
F#3 NAP/IX K384 & FDDI Switch # ATM Switch & ISP

B BT IR TR R A RN (B — A7) 0 kR
ISP s 4% % NAP/IX 2 4 5838 A #8 & DS3(45Mbps) %48 » % My
Internet #HH R A WA B EH Ao - KA ISP MM X ad i
# % Gbps # - # B Gigabit Ethernet Switch @%@ A& L7 -
NAP/IX # % 4442 4 A Gigabit Ethernet Switch b4+ &
S RMATE -

1.3 ¥ % 7% (Peering) 144 & @ 3= (Transition)

E]l—NAP/IX 2 ISP s BV £ L A HTHRF RS R LR
FAETRIRATREIH SRR THEZ MG HE 588
METLAFEMRBNE B OMF AL SHEAREEL
ARERBEANERS 2 [PHAEZAHEL2 ISP &
[CP(Internet Content Provider)R » MGk % S e eynss
& (Co-location) ¥ F &4 A NAP/IX ARABEIRAE
(content)z $i# 838 > Z4w i BE AW HME £ E ¥4 EXODUS 2
A CRRTHAELARAESY NAP/IX S 8m s [SP22
i Private peering °

Private peering #5690 % 8 ISP 2 Rl HF A i sg »

F & i NAP/IX = Public Switch» # £# & &8 ISP 2 POP f &
BEMERIE  WERUSEAREMAAREASTRERZL
B R LR LB RT T -

HEREBER DN ISPHEL LN ISP AR NEE
H4 ISP b WD ISP AR ISP 25 F Mfe g2 &R
K- E - BEAREPHBEARFLE -
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= HRRE B 8 1E R
2.1 B/AE R4 AS

7t Internet %244 ¥ 418 ISP % & —18 4 /4 & % % (Autonomous
System) » BME B4 E 2 42t 3474 % E £ (Routing
Policy)z 8 BHamm(AEFHE ISP A%)  ma ISP &
InterNIC ~ APNIC % Internet ##réa @ ¥ 35 —HATE B4 E 4 %4
555 (AS Number) R 4F &3 %] > Zhoig £ UUNET & AS 701 > +
% 51z HiNet % AS 3462 » TANET % AS 1659 % -

2.2 IGP # EGP

BIGE A S8 NERE A AR HEAE W & IGP(Interior
Gateway Protocol) » & OSPF(Open Shorest Path Protocol) -
[S-IS(Intermediate System to Intermediate System) -
RIP(Routing Information Protocol) % » B AT ISP 343 B M4k
#ik i (Link state)i@{z# 22 OSPF &, I1S-1S» HZM@AIEH T
ZRBE R BRI A SR

BIEEALKANMFARBLELAMER I B HEBERE
#5 h S0 M E 3B 12 3 & EGP(Exterior Gateway Protocol) » B #T
Internet b/giz 4 A = BGP4 Bp /B sb4E - shEPRIE A G 205
B B &9 THEH) Internet # 5 & (Routing Table)#h#& 7% > F) &%
ChFHE T — B Internet B E R H LRI EE - HEE
Internet B @RI S R BH AT HEEM - AL B LELL > @
BEEBEE R ST H b RE E RN E 8% & (BGPA) 2 &5
B (Attribute)E R #4748 895 &3 A 9547 %] (Routing Policy

Control) -

2.3 Rz ¥ & CIDR(Classless Interdomain Routing)
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HHERER Internet BIEME AR & » £45 %48 Internet 45
BB RRBE o Em i B NERANER  AEBGER
iR > F3F Internet 4 1995-1996 R A 7 CIDR ¥ % » 4%
#5818 Internet B & K& R &&R%E - CIDR B4 5% [P fuirnt
PR AB/CEFXARE > £CIDR > [PEBZU—EaTEF
(prefix) X RET » 84— 18 [P ak st R H B hbit 5§ 4 3%
Fhed gifn ey — B4R A > 4w 198.32.0.0/16 » /16 3.4 — 18
fHE BHEBRBEI R s s 16 ARL  REARK
198.32.0.0 255.255.0. 0 & —#th & & - @A FHTRBRE
198.32.0.0 453 % 45 L 2642 (4 198.32.1.0 £ 198.32.2. 0 £%)
HHAN— A5 4 X T 542 0 5484 A 5 A %4 (Aggregate) -

Bl —BTTE6a98 ABVAESETER CIDR 69155
ISP] %2 ISP2 &5 #t & P FHBHITEA - ISPl B4
198.32.0.0/16 &9 %4 > ISP2 & 4 198.33.0.0/16 ey %4 - Fik
87 A, [SP3 #n 4t ISP1 #2 ISP2 #4724 » Rk ik —{E s
198.0.0.0/8 - tesm £ B R PUTE AW EB > TRARERD 23K
Internet IP a9y B2 2L -



Without CIDR With CIDR

198.32.1.0
198.32.3.0
198.32.2.0 198.0.0.0/8
198.33.1.0 o
198.0.0.0 through
198.255.255.0 198.0.0.0/8 !
ISP3 ISP3 ‘
A
198.32.3.0 198.33.0.0/16
198.32.2.0 198.33.1.0
198.32.0.0/16
198.32.1.0
198.32.0.0 through 198.33.0.0 through 198.32.0.0/16 198.33.0.0/16
198.32.255.0 198.33.255.0 ’ IS'P'I 'ISP-’?.
ISP1 ISP2 -

198.33.1.0

198.32.3.0

198.32.1.0

198.32.1.0

=)

198.33.1.0

198.32.2.0

198.32.2.0

Bz : 5#&Zakd CIDR & 4k bk &% 8.1



2.4 A2 ¥ &(Supernet)

§HEBy preflix 40T NELE A RES Y i3
1B 438 4% % — 1848 4925 (Supernet) » #4n 198.32.0.0/16 » & &
BEIHCREBHAERBI6C) AT R —ERELE -

2.5 & 5 #1 18 # 12 ) & (Border Gateway Protocol Version 4)

BGP @15 16 & AR 42 T 47 APy By i & - 3] 7 BGP4 R B % —
BTRER»R2 @M G %4 (CIDR) A2 H%
(Supernetting) #9KRA °

BGP R4 9148 #F BGP 2 M L A B — BB S B A%
B (AS graph) » 2451 G F Qe B4 4 ABHBIELEL
(Tree) » # BGP 437 - %48 Internet 3tZ—4# AS #ybH » &1
AS ERA — 18 AS 3R T 4o > B AS X M eh e Rl AR s 2
(Path) » % &81E BME 4 s 2] 3 ¥ 18 8 #9309 B & (Route) -

2.5.1 BGP :#E 4k # &,
BGP & —#& #5427 & (Path Vector)i®{E# & » BGP #9 % &= &
FTRET-R2EHASAHE  HHE-SSE dMEBnE &%
i& o
BGP # TCP 4% & & e #0812 1% & (port 179) » M AR H
BHOTER L ERELER I TP A FEH BPASAET S
AR -
2.5.2 Bl 4¥(peer)
dfE BGP 38y B2 MW R A2 R ey g - #5 4 Bl 4%
(peer) &% #f & (neighbor) -
2.9.3 BGP B ey R amms K
BGP 3.8 69 & S54& X% 16 X /L4889 marker #i4y > B2 L@
LA R B AR A — B e ey A4 0 B 24098 BOP s & &
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A

A 4

Marker

Length Type

Bl= : BGP & &km%A

ME(Type) WA RAMNE IS H Fo 445
- OPEN
+ UPDATE
+ NOTIFICATION
- KEEP ALIVE
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2.5.4 BGP %542 &t (Path Attributes)

BOP 93812 e R — 58 - AR EEBIFMO TN 6
WRAEER  HEBLOBRITFRE  BEH T3 REATHR
FoOBEEHERLABP B L BAEARSFAEREREY &
B UPDATE R EHE — S RE X REMBER M » BB YT

BAEX A

<BHAE - BHEE - BHE

B MRS By R AR LA AL 0 LA — A T AR A R M AR L —
i ey A A% - B v BR T B M A AR e s K, o

B MR A (Attribate Type Code)rtim ¥ 4B M /X2 - B
AR R T

1 — ORIGIN (Well-known mandatory, Type code 1)

2 — AS_Path (Well-known mandatory, Type code 2)

3 — NEXT_HOP (Well-known mandatory, Type code 3)

4 — MULTI_EXIT DISC (Optional nontransitive, Type code 4)

5 — LOCAL_PREF (Well-known discretionary, Type code 5)

6 — ATOMIC_AGGREGATE (Well-known discretionary, Type code 6)

7 — AGGREGATOR (Optional transitive, Type code 7)

8 — COMMUNITY (Optional transitive, Type code &,
Cisco_defined)

9 ~ ORIGINATOR_ID (Optional nontransitive, Type code 9,

Cisco_defined)



10 — Cluster List (Optional nontransitive, Type code 10,
Cisco_defined)

11 - Destination Preference (MCI-defined)

12 — Advertiser (Baynet-defined)

13 — rcid_path (Baynet-defined)

255 — Reserved for development

2.9.9 EBGP 2 [BGP

BABP ERZMEANE LB AL AS ZH  REERMaEE
B R EREBP L TUAAEBLHAS ZRER -

w1828 o 2 2 R &) BGP & 4% - 45 % F] 4%18 42 (peer connoction) »
AL B 8 AS Z 3R L 0 A LT &) BOP 4% A& R 2R
BGP(IBGP) -

FIHERETAERR AS s b B2 34 BGP 4 4
h2R BGP(EBGP) -

Bl Z + RTA £ RTB /8 AS] & AS2 > ## ¥ T2 w2 BGP
session # % External BGP(EBGP) o

RTB £ RTC 2 peer connection 428 — AS3 2 PO 3L » i34 1%
T BGP 48 % Internet BGP(IBGP) -



EBGP

AS 3 (IBGP)
RTC

AS1

RTA

B = : EBGP # IBGP 384 #.45)
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EBGP

RTD

AS2

\




2.5.6 BGP &%

BGP B 1 & i — 18 prefix #5th ey — 48 £ 8 > BOP g g & R
HEdrERFFREFELLDREFCHRERE  TEH—
— AR R R TR E IR BT A -

Next_hop & &

12 IGP 2] ¥ B #1564 F — 35 (next hop) 8 &3k % k384289
#hH L fdmey IP frat -

BGP & F —3 A T 7| = # M &
1. #EBGP G M T TR ATLERBLHMELN [P
ab o LU AR A & 2 Next_hop °
2. #HIBGP LM T HK ASAALEALNBE  T-HREESH
EABAS R A G TP firhk - AE LR\ &2 Next_hop -

3. R HAE R 4 —18 % F FBE N (1% & Ethornet  Frame Relay)

btEE S FT-sh@FmAEEs SR, B2 4 ZBEY

Bd BN @ey 1P 4rak 0 UEARAZA &2 Next_hop °



150.10.1.1 150.10.1.2

AS 200
150.10.0.0/16

150.10.0.0/16 150.10.1.1
160.10.0.0/16 150.10.1.1

/70 AS100
\ ©160.10.0.0/16

7 : Next Hop 3£ 98 %5 17]



192.68.1.0/24 150.1.1.3

150.1.1.1 |

150.1.1.3 I

]

: 192.68.1.0/24

AS 201

B 4 : Third-Party Next Hop %7 85 % 45

18



150.10.1.1

150.10.1.2

. AS200
. 150.10.0.0/16

NS

150.10.0.0/16
160.10.0.0/16

150.10.1.1
150.10.1.1

-"_""‘-4/ - T
- | AS100
. 160.10.0.0/16

A IBGP Next Hop .58 & 17
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AS_Path J& &

AS Path BHZ -2 886 E % 4435(AS Number) » 436 2 —
TRIEAE 2] 3E B ah3hig P AT E R AS  EIBIKIE 8y AS FE A SUEL R
HA6BGP EJ 485 » @B T AS S mELE L - R 1518 8 3,
FOTIIZ B PR AS 4% > MR L AR AS » Ty AS
HIBEE L Bkt 0 L E B8 B AS-Sequence » B A FFE &4 AS & 28
ARARAT R IE R 5] -

BGP #1 /i AS-path J§ 1 is£4% Internet k& m@E (Loop
detection) %4 » % BGP 474k 4% AS-path /&t Ak & 23] B g3
FEAZE B B A 3548 o

Bl AL 9 AS_Path B 4 - RTA 4 )2 180.10.0.0/16 €4 300 200

100 2 AS Sequence list> @ RTA #c ]2 150.10.0.0/16 814 300 400
Z_AS sequence list e



180.10.0.0/16 300 200 100
________ - 170.10.0.0/16 300 200

© 150.10.0.0/16

180.10.0.0/16 300 200 100
170.10.0.0/16 300 200
150.10.0.0/16 300 400

. AS Path g 88 %5 5]
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Local_preference /&

Local_preference £ $1:8 246 F] B & 3hp) 3548 » 3248484742 & &4
t# » Local_proference 42 & & o Lh 848 4 3 453548 > Local #
TERHMNAS R A R A% AS 2 IBGP peer = P % 4 ) < T
EBGP peer -

VAR -+ R Local preference B » - % RTA #& & XNET
#8812 4 ¥ Local_preference=200 - #5d7 % RTB 4 & & YNET &9
124 F Local_preference=300 - & # RTA $2 RTB 4 4& &5 IBGP 4
By LA B b iE4R4E A YNET 4 & 45 B 36, 128. 213.0. 0/16 &
i@ B % Local_prefence=300 thig & o



128.213.0.0/16
ZNET

128.213.0.0/16 128.213.0.0/16

Local Preferenc
=300

Local Preference
=200

» 128.213.0.0/16 — 300
128.213.0.0/16 -- 200

T : Local Preference /& 1% 5 45
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Multi_Exit_Discriminator(MED)/&

A5 BREBES T AS B o T #) B MED & shap peer By w A 16 4 4
B12 0 MED 43 & — R 4% 69 4P 30 3548 44 (metric) » 4% e MED 44
B = 8 MED {8 % 2] 4847 -

Bl + -8 MED 2 4% B » RTA & =48R B) 3 i 4 2] 4 B
128.213.0.0/16 #9355 £ 7 :RTB(MED=120) » RTC(MED=200) 2
RTD(MED=50) » RTA 4 st#5k & ANET & %48 MED 44 - it EH RTB -
HAHELZHZMED /> wRERTAB & %458 T bap always-
compare-med %44 FHE TR IR G RTD ¢4 MED » H sk
#F#% & RTD )3 128.213.0.0/16
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128.213.0.0/16

MED=120

RTB

+T— :MED B PEay4E A #1)



Community /&

YLBGP i F Community 2 —# 0 F H s A 45 8 g9
Community =7 M & f§4t Route Policy » B ik ZRIZFBE 451 Mk
A K IP prefix & AS &3k R 54 3 5848 o

Communi ty /& 44 % 0X00000000 %] 0X0000FFFF £ & OXFFFFO000
2] OXFFFFFFFF B /ey Community B A A2 88 > £RARE
MLEREREERHRELEELY -

) % :
* NO-EXPORT(OXFFFFFFO1) : 4% # st Community 44 & 3848 K 7T &
Confederation = & B — AS w4k
&) BGP peer &4 -
* NO-ADVERTISE(OXFFFFFF02): 4% 2| T 3% % ¢ Communi ty {& &4
BAZ R T 424789 BGP peer =
& o
+ =#w 4 A Community &M —18 %4 - XNET ¢ YNET 4232
X~Y#®Zsz  XF0Y + 4% Community /& 4 No-EXPORT » %
BLARE  BERRIBAGHBLEIEELBIERIC, R
THBBEXHY > B HEIEH NO-EXPORT & 14 -



Route X (NO_EXPORT)
Route Y (NO_EXPORT)

Route Z
ZNET YNET XNET
Route Z
RTC RTB RTA
+ = : Community /& &4 82 & A 55|



ATOMIC_AGGREGATE

HRRBRESGREFREHRR  MERRTIARAEBME - Bk
TRERETRMNARX Bt RA4MGE - EBELSERTEH
Rk WE B A LEBIEE K m ATOMIC_AGGREGATE /& +£ -

AGGREGATOR /&

AGGREGATOR #5 i & 4 & &84 AS 138 9 B » S 473548 3485 BGP
#% % (Speaker) T 48 € Av_t AGGREGATOR /& 4 - &4 5@ = &
27 AS &34 TP 4 ak (R SR4r 3k A& 151888 oy B 89 RID).

B+ =83 AGGREGATOR /& % > AS300 #¢ AS100 & AS200 431
3242 192.213.1.0/24 % 192.213.2.0/24 » % RTA & & 24
192.213. 0. 0/16 85T 1% 4% 35 A AGGREGATOR /B 1% » £ ¥ &,4 AS300
$LE A A d 8B RTA 2 RIDI93.0.34.1 -



AS100
192.213.1.0/24

(ATOMIC_AGGREGATE)

1930341

192.213.0.0/16

AS200 AGGREGATOR=(300, 193.0.34.1)

192.213.2.0/24

8] -+

i

: AGGREGATOR /B HE #.15]

\ 4



ORIGIN /&

Fdnetwork 5 4 RESF X 408 % > BOP 2.5 £ B 7 AS
PERE > & EBABIZ BB P Aok ORIGIN B4 [GP 5 48 R 3k
EH BB ghEA(Inject) B BP B3 (R A B R B L
) > 4% &5 ORIGIN J& 4R & 3532 & INCOMPLETE - B & x A8y %
& THER BAE4Te 3 > BGP 2 A =46 ORIGIN #! £

« IGP

« EGP

+ INCOMPLETE

BOP &b B X245 ¥4 8 ORIGIN B 1% - [GP & 47
EGP » EGP X 4% ##> INCOMPLETE -

B - LA ER - R — T AT @B B network
FEA2 7|4 BCP 4T »BGP#£10.0.0.0 212.0.0.0 A& &
BAZEN M 13.0.0.0 A d IGP ALy > AR 11.0.0.0
€ oA B IGP - 10.0.0.012.0.0.0 & 13.0.0.0 £t/&+ INCOMPLETE
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network 10.0.0.0
network 11.0.0.0

10.0.0.0 ORIGIN IGP
11.0.0.0 ORIGIN IGP

network 12.0.0.0 @

(network 12.0.0.0 does not
exist in the IP table)

A 4

Scenario 1

redistribute
10.0.0.0
12.0.0.0
Static

network 11.0.0.0

redistribute
13.0.0.0
IGP

A

10.0.0.0 ORIGIN INCOMPLETE
11.0.0.0 ORIGIN IGP

12.0.0.0 ORIGIN INCOMPLETE
13.0.0.0 ORIGIN INCOMPLETE

Scenario 2

[ +v9 : ORIGIN & PE4E A o X bk # 6,45



2.5.7 BGP ¥ & EF R T H 3K
A SRS RAE G B &3neF > BOP SR B AR A
REFE R EBE T 5B L BOP o fik & B F R4 8428
I do R &7547 3R 2] Next_hop > st 2% 5 k82 > Hib—&
£ 4 IGP route ¥ #):Z Next-hop #4 & B -
2. &% Veight & &) #4E (Weight & Cisco $4 9B 121E) -
3. kX Weight 42 R » #E4F Local preference B A& X&)
AR o
4. ke Local preference BiE{E48 R > EFH R ES B
EPTE L HIRAE o
5. 4% Local_preference B {4 FE @ 22 AS path 2 8 &
BN BIE -
6. 4R AS path &y k&8 R - EE ORIGIN A & &/ eh 3842
(IGP<EGP<INCOMPLETE) -
7. 4o ORIGIN 2 A48 » #24% MED B M &) a9 848 -
8. 4o R3gsE ey MED 48 ] > R ZDE - E 4F 3548 - EBGP &>
Confederation » Confederaion X 4&#> [BGP o
9. dm R EFfxFE4EE - AEET L bR [GP Next_hop
2R BAE 0 A RAAS REFRENNIPREDER
ESEAC
10. 2w RAIFHEL4IFE > BOP 228 49 RID A RE R
XA REREBEERID &4 BOP & £(3&d B RID
BEAKEE LR G [P rar R ZZ e loopback 4

ak) e



= BB SEi

Internet eh EAe K12 L1257 ISP ICP £ ¥ BSF ¥ » &HAE TH®HS %
e LS X (Business Model) » ERA| THBEERAETEER
B FREREATE A GILRTHMA MELER P HimEgz
MR E ABHRTRESHIEBRBENARSF AT LR 24
K BE - |

IPHOMRFELEESCAMAERE (L AHEREFLIRET R
EREBRGHRRE  BMLOBEXEMEERTE LSRR BEA/FHE
VRREHEE  UEEENERRAAZBEEE LSBT LS -

VAT IP g2 547 - BRI EE .

SEFEFI—IPEBRRBEONEAF L BN ERBIEEE - TIREME 4
MamEoMEX R4FAHM Bt BH 4 Rardsbrmss
BRI RE  ARAABREERR RETHE
FEH -

M5 & AL—IP @i At Rkl ey TCP/IP @242 8 » AF B H R 2
HALAE  ERRA RN SR G - B EHH T A
A2 2 R A BB RAS R Z TG T
A MESE -

e

SHRFE - AR AR BT ARAS B B R

CAETIHZBHER T LB BENAER SRR B

TR TERA RLHYA  HEEFEE0EARESH
AP F RBERL PR SIREFATELE
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