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PURPOSE STATEMENT 
This document provides an overview of features and enhancements included in Tools Release 9.2.5. It is intended solely to 
help you assess the business benefits of upgrading to Tools Release 9.2.5 and to plan your I.T. projects. 

DISCLAIMER 
This document in any form, software or printed matter, contains proprietary information that is the exclusive property of 
Oracle. Your access to and use of this confidential material is subject to the terms and conditions of your Oracle software 
license and service agreement, which has been executed and with which you agree to comply. This document and 
information contained herein may not be disclosed, copied, reproduced or distributed to anyone outside Oracle without 
prior written consent of Oracle. This document is not part of your license agreement nor can it be incorporated into any 
contractual agreement with Oracle or its subsidiaries or affiliates. 

This document is for informational purposes only and is intended solely to assist you in planning for the implementation 
and upgrade of the product features described. It is not a commitment to deliver any material, code, or functionality, and 
should not be relied upon in making purchasing decisions. The development, release, and timing of any features or 
functionality described in this document remains at the sole discretion of Oracle. 

Due to the nature of the product architecture, it may not be possible to safely include all features described in this document 
without risking significant destabilization of the code. 
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INTRODUCTION 
The cloud application development and deployment paradigm is changing. Docker containers make your operations teams 
and development teams more agile. By using Docker containers, enterprises achieve greater flexibility and lower 
infrastructure costs. Rather than deploying separate physical servers or virtual machine (VM) instances, containerizing JD 
Edwards EnterpriseOne servers enables efficient use of available resources. All containers share the operating system kernel 
of the host operating system; they start instantly and have low RAM usage. Containers isolate applications from one another 
and from the underlying infrastructure, and are more streamlined and lightweight compared to VMs. Container images are 
constructed from layered file systems and share common files, making disk usage and image downloads more efficient. 
Docker containers are not tied to any specific infrastructure and can run on any computer and in any cloud. Docker 
containers provide portability and guarantee that the software will have the same performance level regardless of its 
underlying infrastructure (on premises or in the cloud).  

This technical brief provides a technical overview of deploying containerized JD Edwards EnterpriseOne servers in Oracle 
Cloud Infrastructure to achieve high availability and scalability. 

DOCKER OVERVIEW 
Docker provides a lightweight container runtime and robust tooling that helps you build and run your containers. Docker 
enables you to package software and all its dependencies into an isolated container. All containers share the operating 
system kernel on the host system, making resource utilization highly efficient.  

For more information about containers see Developing with Docker. 

 

Image Caption 1. Docker Engine 

A Docker container image is a lightweight, standalone, executable package of software that includes everything needed to 
run an application: code, runtime, system tools, system libraries, and settings. 

Docker containers can run natively on Linux and Windows. 

 

Image Caption 2. Docker Containers 

Docker Images and Layers 
Docker images reference read-only layers that represent file system differences. These layers are stacked on top of each 
other to form a base for the container’s root file system. 

For more information about the internal structure of Docker images and layers, see About storage drivers. 
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Image Caption 3. An Example of Layers in a JD Edwards EnterpriseOne HTML Web Server Docker Image 

The figure above shows an example of a JD Edwards EnterpriseOne HTML Web Server Docker image. Multiple containers 
(replicas) may be launched from the same image. All containers share the layers of the image which are Read-Only and each 
container gets a thin Read/Write layer to store its runtime state information. 

While transferring images to and from a Docker Registry only the layers that change are downloaded (see the figure below), 
making transfers extremely efficient. 

 

Image Caption 4. A JD Edwards EnterpriseOne Server Manager Docker Image Being Downloaded 

CONTAINER ORCHESTRATION 
Container orchestration enables you to manage the life cycles of containers, especially in large, dynamic environments, and 
is essential when you are operating at scale. Some of the most popular container orchestration systems are Kubernetes and 
Docker Swarm.  

The main features of container orchestration systems are: 

• Cluster management  
• Scaling  
• Desired state reconciliation  
• Multi-host networking  
• Service discovery  
• Load balancing and routing 
• Monitoring and performing health check 

 



 

6 TECHNICAL BRIEF  |  Deploying Containerized JD Edwards EnterpriseOne on Oracle Cloud Infrastructure |  Version [1.03]
 Copyright © 2021, Oracle and/or its affiliates  |  Public 
 

For simpler deployments, you can use Docker Compose, which is a tool for defining and running multi-container Docker 
applications.  

ORACLE CLOUD INFRASTUCTURE 
Oracle Cloud Infrastructure combines the elasticity and utility of public cloud with the granular control, security, and 
predictability of on-premises infrastructure to deliver high-performance, high-availability, and cost-effective infrastructure 
services. 

 

Image Caption 5. Oracle Cloud Infrastructure Components 

Each region has three fault-independent availability domains. Each of these availability domains contain an independent 
data center with power, thermal, and network isolation. Low-latency and high-bandwidth interconnection enables zero data-
loss architectures for applications such as Oracle Database. 

 

Image Caption 6. Oracle Cloud Infrastructure Availability Domains 

For more information see Oracle Cloud Infrastructure. 

JD EDWARDS ENTERPRISEONE HIGH-AVAILABILITY ARCHITECTURE 
A typical high-availability architecture for JD Edwards EnterpriseOne servers is shown in the following image. The HTML, 
Application Interface Services (AIS), and Enterprise Servers are logically grouped. These logical groups may be replicated 
and load balanced to achieve better reliability and improved performance by distributing traffic across servers. A failover IP 
may also be used to seamlessly switch to servers in another availability zone in case of downtime at one zone. 
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Image Caption 7. JD Edwards EnterpriseOne High-Availability Architecture 

DEPLOYING CONTAINERIZED JD EDWARDS ENTERPRISEONE IN ORACLE CLOUD 
INFRASTRUCTURE 
Oracle Cloud Infrastructure (OCI) is hosted in regions, availability domains, and fault domains to enable you to provision 
highly available environments. For more information, see the section “Regions and Availability Domains” in Oracle Cloud 
Infrastructure Documentation. OCI Compute enables you to provision and manage compute hosts, known as instances. You 
can launch instances to meet your compute and application requirements. You can also use Compute Autoscaling to deploy 
elastic environments that can scale to meet the needs of demanding workloads.  

A container orchestration system such as Docker swarm can be used to manage containerized applications running in a 
cluster. Docker swarm typically requires a lower learning curve compared to Kubernetes and is suitable for simpler 
deployments where multi-host networking is required. 

The following figure shows four Docker nodes connected in a swarm configuration. A swarm is a cluster of Docker engines 
in which you deploy services. Each node is an instance that runs Oracle Linux 7 with the installed Docker engine. Manager 
nodes perform swarm management while worker nodes only run services. By default, manager nodes are also configured to 
run services in addition to managing the swarm. The nodes are spread across three availability domains. Three of the nodes 
are configured as manager nodes. The availability of three manager nodes enables the swarm to recover if one manager 
node fails. For example, if the primary manager node on AD1 fails, another manager is elected as the leader which then 
automatically recovers the desired state of the swarm. 

In the configuration shown in the figure below, the JD Edwards EnterpriseOne server containers are deployed on the nodes. 
The HTML, AIS, and Enterprise Servers are logically grouped. (Three color-coded groups depict the servers in the following 
image.) The HTML and AIS Servers may be load balanced using load balancers such as HAProxy, Traefik or NGINX. The DB 
Server is hosted on an Oracle Cloud Infrastructure DB system for high performance while the Deployment Server is running 
on a VM instance. 
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Image Caption 8. Containerized JD Edwards EnterpriseOne Servers Deployed in Oracle Cloud Infrastructure 

DEPLOYING CONTAINERIZED JD EDWARDS ENTERPRISEONE IN ORACLE 
CONTAINER ENGINE FOR KUBERNETES 
Oracle Cloud Infrastructure Container Engine for Kubernetes (OKE) is a fully managed, scalable, and highly available service 
that you can use to deploy your containerized applications to the cloud. You specify the compute resources that your 
applications require, and the Container Engine for Kubernetes provisions them on Oracle Cloud Infrastructure (OCI) in an 
existing OCI tenancy. 

Kubernetes—an open source system for automating deployment, scaling, and management of containerized applications 
across clusters of hosts—groups containers that make up an application into logical units (called pods) for easy 
management and discovery.  

By deploying your JD Edwards EnterpriseOne servers to the Container Engine for Kubernetes, you can achieve elastic, 
scalable, and highly available environments. Kubernetes enables you to perform rolling updates of your JD Edwards 
EnterpriseOne servers with minimal downtime and can scale to meet the needs of demanding workloads. 

It is recommended to use JD Edwards EnterpriseOne Tools Release 9.2.4.3 or later which includes several enhancements for 
managing container replicas and for running your system in platforms such as Kubernetes. 
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Image Caption 9. Kubernetes High-Level Architecture 

A Kubernetes cluster consists of a set of worker machines that run containerized applications. The main components are 
described below: 

• A pod is the smallest unit that can be scheduled to be deployed through K8s. 

• Service is a grouping of pods that are running on the cluster. 

• The API Server is the entry point for all the REST commands used to control the cluster. 

• kubectl is a command-line interface for running commands against Kubernetes clusters. 

• etcd is a simple, distributed, consistent key-value store. It is mainly used for shared configuration and service 
discovery. 

• A scheduler is used for the deployment of configured pods and services onto the nodes. 

• The controller manager– runs different kinds of controllers such as a Replication controller. A controller uses the 
API Server to watch the shared state of the cluster and takes corrective action to change the current state to the 
desired state. 

• kubelet gets the configuration of a pod from the API Server and ensures that the described containers are running. 

• kube-proxy acts as a network proxy and a load balancer for a service on a single worker node. It takes care of the 
network routing for TCP and UDP packets. 

For more information on the components of a Kubernetes cluster, see Kubernetes Components.  

The Terraform OKE Module Installer for OCI provides a Terraform module that provisions the necessary resources for Oracle 
Container Engine. Terraform is an open-source, infrastructure-as-code software tool for building, changing, and versioning 
infrastructure safely and efficiently. Refer to the Topology document for various topologies you can deploy to take 
advantage of high-availability features on OCI.  

Helm charts are provided with the JD Edwards Tooling for Container to simplify the deployment of JD Edwards 
EnterpriseOne to the cluster. For more information, see Scripts and Samples. 
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Kubernetes includes features that support automated deployment of updates. Refer to Updating StatefulSets for more 
information on update strategies and how you can use this capability to simplify and automate the deployment of updates 
to a cluster.  

You may also deploy Grafana to the cluster to enable monitoring, generation of alerts, and visualization of metrics. 

 

Image Caption 10.  CPU and Memory Utilization with Grafana 

 

 

Image Caption 11. Networking Information with Grafana 

You can deploy the EFK stack to the cluster to capture logs in Kubernetes. (See this Oracle blog post for more information on 
how to capture logs in Kubernetes.) The EFK stack is composed of Elasticsearch, FluentD, and Kibana. The EFK stack is 
thereby similar to the ELK stack, which swaps Logstash with FluentD as its log collector. FluentD is a Cloud Native 
Computing Foundation (CNCF) project that is simple to configure and has a smaller memory footprint than Logstash.  
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• Elasticsearch: An open-source search engine based on Apache Lucene that has become an industry standard for 
indexing and storing logs.  

• FluentD: An open-source CNCF project for log collection that is used to capture logs and forward them to 
Elasticsearch. 

• Kibana: An open-source web UI used to visualize and easily search logs stored in Elasticsearch. 

 

Image Caption 12. Log Capture and Analysis with the EFK Stack 

USE CASES 
Some of the use cases that containerized JD Edwards EnterpriseOne enables are: 

• Rapid provisioning of instances, which can be used for: 

- Development and test purposes 
 Cloud, local desktop, laptop, and private data center 

- Training purposes 
- General disposable environments 

• High availability and on-demand disaster recovery 

Spin up new JD Edwards EnterpriseOne instances that are fully configured and ready to use (with all the required 
wiring with other instances that are running) when existing instances go down. 

• Hot upgrades 

Upgrade JD Edwards EnterpriseOne instances with near zero downtime. 

• Scalability 

Increase or decrease the number of replicas based on performance metrics such as CPU utilization. 

Patching 
Containerizing your JD Edwards EnterpriseOne servers enables you to simplify and automate the deployment of patches 
and updates while minimizing downtime. When multiple container replicas are run from the same image, only the image 
needs to be updated. Container orchestration systems such as Kubernetes include features that support automated 
deployment of updates to a cluster. Containers are also portable, enabling you to create new images on a separate build 
environment and then deploy them into production environments. 

The sample build scripts include helper scripts to automate the application of WebLogic Server patches. You can also use 
the JD Edwards automation tooling for creating new images, for example, updating WebLogic Server from 12.2.1.3 to 12.2.1.4. 
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After a patch is applied, the recommended approach is to create a new version of the image (by committing the container) 
and push it to a Docker Registry. The new image can then be pulled from the registry and deployed to production 
environments with minimal downtime. 

As an example, consider applying WebLogic patches to a running HTML Web Server container named jdeweb on a build 
environment. 

An overview of the steps is provided below: 

Apply the latest CPU updates using the following command: 

cd OracleJDE/dockerfiles/patch/wls/12.2.1.4 

./patch-jde-web-servers.sh   

Create a new version of the image by committing the state of the container. In the following example, the image prefix 
includes the endpoint of the Docker Registry, for example, iad.ocir.io is the endpoint for the OCI Docker Registry in 
Ashburn region, and tenancy1 is the name of your tenancy. You can also run a local Docker Registry to transfer images to 
other machines.  

docker commit jdeweb “iad.ocir.io/tenancy1/jde/web:v2” 

Push the new image to the Docker Registry. 

docker push “iad.ocir.io/tenancy1/jde/web:v2” 

To deploy the new image to an environment that is deployed through Docker Compose, edit the image field under the 
jdeweb service definition in the YAML file and specify the name of the new image as shown below: 

iad.ocir.io/tenancy1/jde/web:v2 

Deploy the new image. Docker Compose automatically terminates the old container, pulls the new image from the Docker 
Registry, and runs the container. The following command uses the helper shell script to restart the jdeweb service. 

./docker-compose-run-all-s.sh “up -d –no-deps jdeweb” 

Similar concepts may be used to deploy the updated image to clustered environments such as Kubernetes. Refer to 
Updating StatefulSets for more information on update strategies and how you can use this capability to simplify and 
automate the deployment of updates to a cluster.  

Autoscaling 
Autoscaling in Kubernetes may be achieved by a combination of Horizontal Pod Autoscaler and Cluster Autoscaler.  

Horizontal Pod Autoscaler 
Horizontal Pod Autoscaler automatically scales the number of Pods in a replication controller, deployment, replica set, or 
stateful set based on observed CPU utilization (or, with custom metrics support, on some other application-provided 
metrics). Refer to Horizontal Pod Autoscaler Walkthrough for more details. 

Cluster Autoscaler 
Cluster autoscaling can be achieved by using Oracle Cloud Functions. The OKE Cluster Autoscaler Function provides an 
automated mechanism to scale OKE clusters by adding or removing nodes from a node pool. When you enable the autoscaler 
function, you do not need to manually add or remove nodes, or provision additional nodes for your node pools. Instead, you 
specify a minimum and maximum size for the node pool, and the rest of the tasks are automatically performed. 

The autoscaler function automatically adjusts the size of the Kubernetes cluster when one of the following conditions is true: 

- Some pods have failed to run in the cluster due to insufficient resources. 

- Nodes in the node pool have been underutilized for an extended period. 

Handling Multiple Time Zones 
Companies with a Global Single Instance need an easy and cost-efficient method to accurately identify and record 
transactions for the actual time zone where the transaction occurs. Currently,  virtual JAS or Enterprise Servers (running on 
VMs) can be used for each unique time zone, but this approach has additional hardware and maintenance costs. 
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Containerizing your JD Edwards EnterpriseOne servers enables you to reduce your infrastructure costs by achieving a higher 
application workload density and enables you to run more services on the same hardware. You can launch multiple 
containers from the same image and dynamically configure the time zone on each container at runtime. This capability 
simplifies management and deployment of updates. JD Edwards EnterpriseOne Tools Release 9.2.4.3 or later includes 
enhancements for managing container replicas. 

As an example, consider several containers deployed on a single Oracle Linux VM. All the HTML Web Server and Enterprise 
Server containers run from the same image and are dynamically configured at runtime for different time zones. The figure 
below shows 15 containers running on a single VM that includes a DB Server, Server Manager, 6 replicas each of a JAS 
Server and an Enterprise Server, and an AIS server.  

 

Image Caption 12. Multiple Containers Running on a Single Oracle Linux VM 

The entire application stack can be easily deployed with Docker Compose with a single command. In a few minutes, the 
containers are online and are automatically wired in logical groups (JAS/ENT pairs) with each group configured for a 
separate time zone.  

[opc@jdedockertrial run_timezones2]$ ./docker-compose-run-all-s.sh 
Creating network "run_timezones2_jdenet" with driver "bridge" 
Creating jdedb ... done 
Creating jdeprov ... done 
Creating jdeent  ... done 
Creating jdeent6 ... done 
Creating jdeent4 ... done 
Creating jdeent5 ... done 
Creating jdeent3 ... done 
Creating jdeent2 ... done 
Creating jdeweb5 ... done 
Creating jdeweb3 ... done 
Creating jdeweb6 ... done 
Creating jdeweb  ... done 
Creating jdeweb4 ... done 
Creating jdeweb2 ... done 
Creating jdeais  ... done 

Updating hosts file entries 

Date in Linux host 
Wed Jul 29 06:50:36 GMT 2020  

Setting jdeent and jdeweb timezone to US-Pacific 
Date in jdeent 
Tue Jul 28 23:50:38 PDT 2020  

Setting jdeent2 and jdeweb2 timezone to Australia-Sydney 
Date in jdeent2 
Wed Jul 29 16:50:40 AEST 2020  

Setting jdeent3 and jdeweb3 timezone to Asia-Calcutta 
Date in jdeent3 
Wed Jul 29 12:20:43 IST 2020  
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Setting jdeent4 and jdeweb4 timezone to Europe-Paris 
Date in jdeent4 
Wed Jul 29 08:50:47 CEST 2020  

Setting jdeent5 and jdeweb5 timezone to US-Mountain 
Date in jdeent5 
Wed Jul 29 00:50:51 MDT 2020  

Setting jdeent6 and jdeweb6 timezone to Japan 
Date in jdeent6 
Wed Jul 29 15:50:56 JST 2020 

 

You can set the time zone in a container using the following command: 

ln -sf /usr/share/zoneinfo/US/Pacific /etc/localtime 

 

 

Image Caption 13. Containers Managed Using the Server Manager Console 

The containers automatically come online and can be managed by using the Server Manager Console. You can use the 
Server Manager REST API updatemultijdesystem to handle wiring for new hostnames to run batch jobs. See the REST API for 
Server Manager Guide for more information. In this method, Docker Compose is used for simplicity. Similar concepts may be 
used to deploy and configure containers on platforms such as Kubernetes. 
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JD EDWARDS ENTERPRISEONE AUTOMATION TOOLING 
The JD Edwards EnterpriseOne automation tooling is a wrapper over the JD Edwards EnterpriseOne REST APIs that enables 
simplified system management through a high degree of automation.  

The figure below shows a sample script for creating a new Enterprise Server instance using the tooling. With just a few lines 
of code, complex, time-consuming, and error-prone tasks, such as creating new servers, can be easily automated.  

The tooling may be used to create new servers at a particular JD Edwards EnterpriseOne Tools Release by deploying the 
software components through the Server Manager. 

 

Image Caption 14. Script to Deploy an Enterprise Server Using the Automation Tooling 

Sample scripts are provided that can enable you to use the tooling to provision commonly used JD Edwards EnterpriseOne 
servers, stop and start multiple instances, update INI configuration, perform wiring, and so on (see Scripts and Samples). 
The tooling can be used with both containerized and non-containerized environments such as VMs. 

You can use the configuration file to define server details such as WebLogic Server installation location, ports, agent home 
location, and so on that can be reused across scripts.  

The tooling also enables you to invoke JD Edwards EnterpriseOne orchestrations on Oracle Digital Assistant custom 
components. For more information, refer to the tutorial Create Custom Components to Integrate with Backend Services.  
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HOW TO BUILD JD EDWARDS ENTERPRISEONE DOCKER IMAGES 
A high-level architecture for building JD Edwards EnterpriseOne Docker images is shown in the figure below. 

 

Image Caption 15. High-Level Architecture for Building JD Edwards EnterpriseOne Docker Image 

To get started you require an Oracle Linux VM and a Windows VM. The Oracle Linux VM runs all the containerized servers 
(DB, Enterprise Server, HTML Web Server, AIS Server, and Provisioning Server), and the Windows VM is provisioned as a 
Deployment Server. The containerized Provisioning Server runs the One-Click provisioning utility and deploys the JD 
Edwards EnterpriseOne software components onto each of the other servers.  

The build process consists of three main steps: 

• The first step is to build the base Docker images for the Provisioning Server, Oracle DB Server, Enterprise Server, 
HTML Web Server, and AIS Server. These images include all the prerequisites for using the One-Click Provisioning 
utility. 

• Next, the base containers are launched from the images created in the previous step and the JD Edwards 
EnterpriseOne software components are deployed onto the base containers using the One-Click provisioning 
utility. 

• Finally, the containers are committed to create the Docker images for various JD Edwards EnterpriseOne servers 
and the DB data volume is backed up. 

After the Docker images are created, they can be pushed to a Docker Registry (distribution and storage system for named 
container images) to transfer the images to other machines. 

The build scripts support building the base images for Java, DB, and WebLogic Server through the Docker build files 
available on the Oracle GitHub repository as well as pulling existing Docker images from the Oracle Container Registry. 
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STANDALONE BUILD SCRIPTS 
One-Click Provisioning enables you to provision a code-current set of JD Edwards EnterpriseOne Docker images. 
Standalone build scripts are also provided with the JD Edwards Tooling for Container to enable you to provision custom 
Docker images at a particular Tools Release by deploying software components from the Server Manager Console software 
repository. The standalone build scripts create base versions of the images that have the prerequisite software components 
(such as Java, WebLogic Server, and so on) along with the installed Server Manager agent. You can then deploy the required 
software components onto the base containers by using the Server Manager Console. You can use the JD Edwards 
EnterpriseOne automation tooling to simplify and automate the provisioning process.    

The steps to provision a custom Docker image by using the tooling are outlined below: 

• Run the Server Manager container. 

• Build the standalone base image that includes a Server Manager agent and a startup script. 

• Run the base container using Docker Compose. 

• Execute the Node.js script to automatically deploy the JD Edwards EnterpriseOne software components and create 
the instances. 

• Commit the Docker container to a new image. 

Docker Compose and Node.js samples are provided to enable you to quickly use the scripts to build custom versions of 
images for various JD Edwards EnterpriseOne servers such as Enterprise Server, HTML Web Server, and AIS Server (see 
Scripts and Samples). Helper scripts are also provided to simplify SSL configuration and application of WebLogic Server 
patches. 

SCRIPTS AND SAMPLES 
The JD Edwards EnterpriseOne Automation tooling and the scripts to build JD Edwards EnterpriseOne Docker images are 
available on Oracle Software Delivery Cloud. The package is named JD Edwards Tooling for Container and is part of the 
One-Click Provisioning package. The scripts and samples have corresponding README.md files with instructions and the 
files are best viewed with Visual Studio Code using the Markdown Preview option. 

The deployment samples for running containerized JD Edwards EnterpriseOne on Oracle Cloud Infrastructure are as follows: 

• Single instance  

- All containers running in a single Oracle Linux VM 

- Suitable for rapid deployment of environments for product demonstration and training 

• OKE  

- Helm charts for simplified deployment 

- Steps to set up Grafana and EFK stack 

- Steps to migrate the DB data to Autonomous Database and connect the Autonomous Database to a 
Kubernetes cluster 

• OCI AutoScaling elastic unit (For more information, see Oracle JD Edwards EnterpriseOne Scalable Elastic 
Deployment.) 

CONCLUSION 
Containerizing JD Edwards EnterpriseOne servers provides greater flexibility and better usage of available resources, thus 
reducing infrastructure costs. Additionally, it is easier to deploy highly available elastic environments that can be updated 
with minimal downtime and without affecting connected users. 
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