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Summary

« A method of creating specific network route for some experiment with virtual hosts.
« Traffic engineering on IP routing structure with docker image.

« L2VPN on IP routing provides Layer 2 connection between the hosts.
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Generally, a tunnel connection between hypervisors is used for network
experiment between virtual hosts.
« The tunnel connection is the shortest path between hypervisors.
« So that it is difficult to make flexible path creation.
« Ex) specific path for NFV verification,
long-distance path for inter-planet network experiment.
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Proposal

« Create router as traffic engineering point (like a “hinge”).

« Use IP routing, because of the ease of creating tunnel and selecting path.
« Practically, Use docker router image.

« “|IP routing” is one of the choice to do a traffic engineering.

« However, “Segment routing” would be the another candidate to do the

traffic engineering.

(1 and MN)

Implementation

Use virtual machines or physical machines as docker nodes
(i.e. Hypervisors).
 Prepare docker swarm cluster to do unified control all docker
containers.
« Use docker-machine tool at docker manager node to control
container all together.
 Prepare 2 type of containers, “experiment use” and “network use”.
« Create point-to-point network segment between containers with docker
overlay network driver.
 Create IP routing network between network containers.
« BGP routing is used with IP router container image (vyos) on
network container.
« Use vyos L2VPN, when Layer 2 connection between
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Fig 1. Proposed system
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Conventional path
(Conventional Method)

Use BGP routing at “Network containers”

(2,3,... MN-1) with “vyos” image

Point-to-Point network
between docker containers
with docker overlay network driver
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Fig 2. An example of network
through multiple containers

Prepare M
docker containers
on every

docker node.

(M is number)

experiment containers is needed.
« Detailed policy control is available with BGP routing.
« Provide experiment containers with IP routing network connection.

Network

*> 10.199.34.0/24
> DS99 SIS0 724
*> 10.199.36.0/24
*> 10.199.37.0/24
*> 10.199.38.0/24
*> 10.199.39.0/24
*> 10.199.40.0/24
*> 10.199.41.0/24
*> 10.199.42.0/24
*> 10.199.43.0/24
*> 10.199.44.0/24
*> 10.199.45.0/24
*> 10.199.46.0/24
*> 10.199.47.0/24
*> 10.199.48.0/24
*> 10.199.49.0/24
*> 10.199.50.0/24
> DS99 NN 0724
*> 10.199.52.0/24
> DS990 724
*> 10.199.54.0/24
> DS99 S50 724
ORI OS5 10//24
*>

*> 10.199.57.0/24
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« Docker
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Status codes: s suppressed, d damped, h history,
r RIB-failure, S Stale, R Removed
Origin codes: i - IGP, e - EGP, ? - incomplete
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Total number of prefixes 24

zama@testbedl—xokosukal:~$ I

[yama@testbedl-yokosukal:~$ docker exec -it vyos-57 vtysh "-c sh ip bgp"
BGP table version is 0, local router ID is 0.0.0.57

* valid, > best, i - internal,

Metric LocPrf Weight Path

0E568 550548 538528 5185084984 88 4778468 458448 43408 41184 013 953 81377813 653 51t
0 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 37 36 i
0E568 550548 538528 5185084984 88 4778468 458445438498 4184 013953 81378 1"

0 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 39 38 i

0F568 558548 538 528 518508498488 4778468 458448438498 44184 (13 91t
0 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 41 40 i
0E568 558548 531528 5185084984 884778468 45844 438498 41141
0 56 55 54 53 52 51 50 49 48 47 46 45 44 43 42 i
0E568 558548 530528 51850849848 4778468 45844431
0 56 55 54 53 52 51 50 49 48 47 46 45 44 i
0F568 558548 538 528 518508498 4884784 68 4581
0F568 55548 538528 510 50849818 4778 461 1
0F568 558548 538 528 5185084984 847781t
0F568 558548 538598 51C 5040848y
0E568 558548 530 528 51E508 4081t
0E568 558 548 538 528 518501
0E568 558548 538528 51 81t
0R568 558 548 538528y
0E568 558548531
0R568 557547 1
0F 5685581
OR56
085 68"
32768 i
32768 i
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Fig 3. Routing information

through 24 containers
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