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Anti-Trust Policy Notice

› Linux Foundation meetings involve participation by industry competitors, and it is the 
intention of the Linux Foundation to conduct all of its activities in accordance with applicable 
antitrust and competition laws. It is therefore extremely important that attendees adhere to 
meeting agendas, and be aware of, and not participate in, any activities that are prohibited 
under applicable US state, federal or foreign antitrust and competition laws. 

› Examples of types of actions that are prohibited at Linux Foundation meetings and in 
connection with Linux Foundation activities are described in the Linux Foundation Antitrust 
Policy available at http://www.linuxfoundation.org/antitrustpolicy. If you have questions about 
these matters, please contact your company counsel, or if you are a member of the Linux 
Foundation, feel free to contact Andrew Updegrove of the firm of Gesmer Updegrove LLP, 
which provides legal counsel to the Linux Foundation.
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https://github.com/wmnsk/go-gtp/tree/master/examples/gw-tester
https://github.com/cncf/cnf-testbed/tree/master/examples/use_case/gogtp-k8s

Features

• Multiple networks
• Isolated network
• Microservices
• Boot order / Dependency management
• Overlay networking

https://github.com/wmnsk/go-gtp/tree/master/examples/gw-tester
https://github.com/cncf/cnf-testbed/tree/master/examples/use_case/gogtp-k8s
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Phase 1 - Containerization
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https://docs.docker.com/develop/develop-images/dockerfile_best-practices/
https://12factor.net/

Multi-stage builds 
(~560MB per image)

https://docs.docker.com/develop/develop-images/dockerfile_best-practices/
https://12factor.net/
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https://github.com/GoogleContainerTools/distroless

Rootless

https://github.com/GoogleContainerTools/distroless
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Phase 2 - Aggregation
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Boot order / Dependency management

Multiple networks

Minimal permissions
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Isolated network

VNI selection

Internal networks creates an externally isolated overlay network

https://docs.docker.com/compose/compose-file/compose-file-
v2/#internal

https://docs.docker.com/compose/compose-file/compose-file-v2/


Virtual Developer & Testing Forum
June 22 - 25, 2020

Phase 3 - Deployment
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https://github.com/docker/compose/issues/6855 https://kubernetes.io/docs/concepts/workloads/pods/init-containers/

https://github.com/docker/compose/issues/6855
https://kubernetes.io/docs/concepts/workloads/pods/init-containers/
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Kubernetes - Boot order / Dependency 
management



Virtual Developer & Testing Forum
June 22 - 25, 2020

Phase 3.a – Overlay Network
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1. A single daemon does not support running multiple networks[1].
2. Multi-network deployment in Kubernetes[2] requires ETCD v2 [3].

Create etcd Service and 
Deployment (replicas=0)

Scale etcd Deployment 
(replicas=1)

Schedule etcd
Jobs

Create flannel DaemonSet

Allocate ClusterIP [4]

[1] https://github.com/coreos/flannel/blob/master/Documentation/running.md#multiple-networks
[2] https://dzone.com/articles/how-to-understand-and-setup-kubernetes-networking
[3] https://github.com/kubernetes/kubernetes/issues/57354#issuecomment-451679688
[4] https://kubernetes.io/docs/concepts/services-networking/connect-applications-service/#accessing-the-service

https://github.com/coreos/flannel/blob/master/Documentation/running.md
https://dzone.com/articles/how-to-understand-and-setup-kubernetes-networking
https://github.com/kubernetes/kubernetes/issues/57354
https://kubernetes.io/docs/concepts/services-networking/connect-applications-service/
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SubnetLen (integer): The size of 
the subnet allocated to each 
host. Defaults to 24 (i.e. /24) 
unless Network was configured 
to be smaller than a /24 in which 
case it is one less than the 
network.

https://github.com/coreos/flannel/blob/v0.12.0/Documentation/configuration.md

K8s Setup:
• 1 Control plane node
• +2 Worker nodes Race condition during 

the Flannel deployment

https://github.com/coreos/flannel/blob/v0.12.0/Documentation/configuration.md
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kube-scheduler doesn’t have scheduling policies for Flannel’s subnets. 

Don’t use IP Static Address 
in a Multi-node Setup

https://kubernetes.io/docs/reference/scheduling/policies/

https://kubernetes.io/docs/reference/scheduling/policies/
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https://codilime.com/kubernetes-workloads-using-multiple-networks/

https://codilime.com/kubernetes-workloads-using-multiple-networks/
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https://github.com/intel/multus-cni https://github.com/nokia/danm

https://github.com/intel/multus-cni
https://github.com/nokia/danm
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NIC definition

Implicit default network
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NIC definition

Explicit default network
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Whenever is possible use 
both

https://github.com/electrocucaracha/gw-tester/blob/master/k8s/enb.yml

https://github.com/electrocucaracha/gw-tester/blob/master/k8s/enb.yml


Virtual Developer & Testing Forum
June 22 - 25, 2020 Dependency management

https://github.com/k8snetworkplumbingwg/network-attachment-definition-client/blob/release-
1.16/pkg/utils/net-attach-def.go#L63

https://github.com/nokia/danm/blob/v4.2.0/pkg/danmep/danmep.go#L355
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Phase 4 - Packaging
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https://helm.sh/docs/topics/charts/#managing-dependencies-manually-via-the-charts-directory

E-UTRAN

EnodeB

EPC

SGW PGW

MME

SAE-GW

https://helm.sh/docs/topics/charts/
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Q&A


