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Kubernetes-based Fabric chaincode management and high availability technology

LIU Hongyu, LIANG Xiubo', WU Junhan
(School of Software Technology, Zhejiang University, Ningbo Zhejiang 315048, China)

Abstract: The core of the Blockchain as a Service (BaaS) platform is how to deploy the blockchain network on the cloud
computing platform. Fabric deployment can be divided into static components and dynamic chaincode according to
component startup time. Chaincode deployment is the core and most complex part of Fabric cloudification. Fabric itself does
not develop an interface for Kubernetes, so the current solutions in the industry implement chaincode deployment through a
series of auxiliary technologies, but these solutions do not incorporate the chaincode into the Kubernetes management
environment along with static components. In response to the current BaaS solution, this article had mainly done the
following tasks: (1) A comprehensive study of the underlying infrastructure, especially the high availability of the
Kubernetes platform in the production environment; (2) Design and implementation of Fabric on Kubernetes The cloud
deployment of Kubernetes, especially the chaincode part, through a brand-new container control plug-in, realized the
support for Kubernetes at the code level, and completed the goal of incorporating chaincode into Kubernetes environment
management; (3) Explore functional computing service management Fabric chaincode realized a brand new chaincode
execution mode: from the "start-wait-call-wait" mode to the "start-call-exit" mode. This article’s work in Fabric cloud
deployment, especially chaincode deployment management, has certain reference value for the optimization of the BaaS
platform based on Fabric and Kubernetes.

Key words: Blockchain; Blockchain as a Service (BaaS); Hyperledger Fabric; Kubernetes; chaincode; serverless
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B A Mg func (vm*K8sDockerVM ) createDeployment ( clients*k8sClient. Clientset, deployment* appsv1. Deployment)error
Deployment % JEXT4  func (vm*K8sDockerVM )deleteDeployment( clients*k8sClient. Clientset ,name, ns string, opts*metav1. DeleteOptions ) error
BEE s func(vm *K8sDockerVM )createSVC (clients *k8sClient. Clientset, sve *apivl. Service )error

Service TR X4

func(vm *K8sDockerVM )deleteSVC(clients *k8sClient. Clientset, name, ns string, opts*metav1. DeleteOptions ) error
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Tab. 4 Docker Chaincode Call Performance Testing

HRES RS
wH 1 2 3 4 5 10 50 100
1 0 1 1 2 2 4 21 44
2 1 1 1 2 2 4 20 42
3 0 1 2 3 3 4 23 49
4 1 1 1 2 3 5 21 44
5 0 1 1 2 2 4 21 43
FEIE 0.4 1 1.2 2.2 2.4 42 21.4 44.4

5 Kubernetes $#ER3 1 A1 B MHK

Tab. 5 Kubernetes chaincode call performance testing

i PR EL

e 1 2 3 4 5 10 50 100
1 0 1 1 2 2 4 21 44
2 0 0 1 1 2 4 22 43
3 0 1 1 2 3 4 23 49
4 0 0 1 1 2 4 21 4
5 1 1 3 3 4 6 23 45

Tl 0.2 0.6 1.4 1.8 2.6 4.4 22 44.6
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Tab. 6 Serverless chaincode call performance testing
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