WO 2021/231964

PCT/US2021/032605
110N
CcLouUD
APPLICATIONS SERVICE PROVIDER Cloud Service
130 110A Providers
A A A
SERVICE INTERFACE
114
Cloud Exchange
CLOUD EXCHANGE CLOUD EXCHANGE CLOUD EXCHANGE 100
POINT POINT POINT _
PROGRAMMABLE NETWORK / 1288 1288 128C
PLATFORM >
20 \ VG | VG || VG VG | VG || VG VG | VG || VG
130A ] 1308 || 130C 130A ] 130B || 130C 130A | 130B | 130C
Cloud Transit
Cloud
Customers
FIG. 1

1/8




WO 2021/231964 PCT/US2021/032605

DATA CENTER

r— r_____ 7 | 201
A\ A 4 Yvy |

SERVICE INTERFACE s B
114

110N

CLOUD
SERVICE PROVIDER

PROGRAMMABLE NETWORK 110A

I
I
I
|
I
I
I PLATFORM
I
|
I
I
I
I

120
200
N\ |
NETWORK
INFRASTRUCTURE | /" ———— — — —

NSP 222 |
NETWORK |
204A NSP VGs I

106A 130
r
I

CUSTOMER
NETWORK
204D

CUSTOMER
108A

CUSTOMER NSP NSP
NETWORK CUS1'EC8)!'VIER NETWORK NETWORK
204E I 204B 204C

FIG. 2

2/8




WO 2021/231964 PCT/US2021/0326035
DATA CENTER
300
0 S )
| cLOUD I METRO IP / MPLS / | cLOUD I
| ACCESS | FABRICS |  AGGREGATE |
| | CLOUD EXCHANGE POINT | |
I I 303 I I “REMOTE”
| A | | CLOUD
CUSTOMER PE ( \ PE EXCHANGE
308A 310A I | 330 326
A | | 328 326
I | I I
PE
I 3168 &I:I\ 208 |
130A 248
| T u T PE
| 1308 | 312 cLouD
CUSTOMER PE
| IP/MPLS FABRIC | | SERVICE PROVIDER
3088 3108 301
= | N | 320A
: 3228 PE
| | | 3128
| PE PE 1
3028 130C 3048
| 316C 248 azc |
| T ij i I
CUSTOMER CE I - | I
308C 31 | PROGRAMMABLE |
= | NETWORK PLATFORM | PE
| | = | CcLOUD
I IP / LABEL I CUSTOMER FULL MESH OR | IP/LABEL SERV'CEZ%EOV'DER
| TRANSPORT | HUB-AND-SPOKE TOPOLOGY | 2628
> < » 44—y
| I I
[ |

3/8

I
TRANSPORT |
I
I



WO 2021/231964 PCT/US2021/032605

DATA CENTER
300
A
METRO IP /MPLS /
FABRICS

(|

CLOUD
AGGREGATE |

CLOUD
ACCESS

I I

I I

I CLOUD EXCHANGE POINT I “REMOTE”
| 303 | cLOUD
I |
I I
I I
1 L

A EXCHANGE
326

CUSTOMER PE
308A 310A

330

316A IP /MPLS FABRIC

301 332A\

PE
SUZA /3323\ 304A k( 322A

&
53
>

130A

CLOuUD

3168 <
| : 312A
CUSTOMER / 318

308B 3I:(IIEB | I - I\ | || SERVICE PROVIDER

3088 3B _L~33n I MP-iBGP I 908
1
I I \ .
| PE

332¢
| 316C %; N
' . aln
CUSTOMER| CE [1308 |
308C 31 | PROGRAMMABLE |
4 NETWORK PLATFORM
: 3348 | <P | sz
| | — | . CLOUD
| IP  LABEL | CUSTOMER FULL MESH OR | IPILABEL | SERV'CEZT)';OV'DER
TRANSPORT | HUB-AND-SPOKETOPOLOGY |  TRANSPORT | 248
- > —p
I I I I
FIG. 3B ' '

4/8



WO 2021/231964

CUSTOMER
308B

FIG. 4

DATA CENTER
300
A

PCT/US2021/032605

( CLOUD
ACCESS

IP /LABEL
TRANSPORT

METRO IP / MPLS /
FABRICS

CLOUD EXCHANGE POINT
303
A

IP /MPLS FABRIC
301

CLOUD \
AGGREGATE

“REMOTE”

~ 318

MP-iBGP

VRF
4

CLOUD
EXCHANGE
326

" 3308/

3328 PE

e CLOUD

SERVICE PROVIDER

L

PROGRAMMABLE
NETWORK PLATFORM
120

CUSTOMER FULL MESH OR
HUB-AND-SPOKE TOPOLOGY

320A

IP / LABEL
TRANSPORT



FIG. 5

HUB-AND-SPOKE TOPOLOGY

A

WO 2021/231964 PCT/US2021/032605
DATA CENTER
300
A
" METRO IP / MPLS / h
| cLoUD | FABRICS | cLouD |
| ACCESS | |  AGGREGATE |
| | CLOUD EXCHANGE POINT | |
I I % I I
I O N | I
I I I I
| ! IP/ MPLS FABRIC -
PE 301

| 302A
I
I
I
I
I
I .
| N T2 .

T & | I
| || SPOKE /- 06 : I I

A &
| || NeRess | P4 EGRESS || I
| || 112 114 | |
| || | |
| IP / LABEL | L ——— ADDRESS | ADDRESS 11 __ _ _I IP/ LABEL |
TRANSPORT NAT SERVICE | POOL MAPPINGS TRANSPORT
e 120 122 |l e————— |
119

' I I I

| CUSTOMER FULL MESH OR | |

I I I

6/8




WO 2021/231964

PCT/US2021/032605

CLOUD
SERVICE PROVIDER

DATA
CENTER
514

CLOUD
EXCHANGE
504

CUSTOMER

510

FIG. 6

7/8




WO 2021/231964 PCT/US2021/032605

|
SP A I 816C
METRO | —816A -
EQUIPMENT | "m0 r ________________

810A

|
|
i i
! CENTER, |
| [ l METRO
| METRO CLOUD ! ! DATA
[ EXCHANGE ! | gl
! 820A | :
| | !
' PE
PE | |
| 814A ! i|| s14c 'é'f;ﬁg CUSTOMER
I I ' L { EQUIPMENT
' VG | | (ve ) | EXCHANGE o
: 804A : : 804C 820C
L1 == /—
1
|
|
|
|
| 8168
"
PE :
| EQUIPMENT 8148 !
| 8108 — |
' METRO CLOUD CUSTOMER | |
| EXCHANGE EQUIPMENT | |
! 820B 812A !
|
' |
I |

FIG.7

8/8



