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Disclaimer

• IBM’s statements regarding its plans, directions, and intent are subject to change or withdrawal without notice at IBM’s sole discretion.

• Information regarding potential future products is intended to outline our general product direction and it should not be rel ied on in 

making a purchasing decision. 

• The information mentioned regarding potential future products is not a commitment, promise, or legal obligation to deliver any material, 

code or functionality. Information about potential future products may not be incorporated into any contract. 

• The development, release, and timing of any future features or functionality described for our products remains at our sole d iscretion.

• Performance is based on measurements and projections using standard IBM benchmarks in a controlled environment. The actual 

throughput or performance that any user will experience will vary depending upon many factors, including considerations such as the 

amount of multiprogramming in the user’s job stream, the I/O configuration, the storage configuration, and the workload processed. 

Therefore, no assurance can be given that an individual user will achieve results similar to those stated here. 

• The numbers are a result of adopting IBM tools and industry research data with some client verified assumptions. No warranties are 

made with respect to the actual improvement your organization may achieve.



CLI – Enables cloud-like access to mainframe

• Enables app developer and DevOps engineers to interact with 
the mainframe easily through a CLI from any terminal on 
Windows, MacOS, Linux

• Easily integrates with IDEs, shell commands, bash scripts, and 
build tools; installs using NPM

Build | Test | Deploy

•Interact with mainframe files
Create, edit, download, and upload mainframe files (data sets) directly

•Submit jobs
Submit JCL from data sets or local storage, monitor status, view and 
download output automatically

•Issue TSO and z/OS console commands
Issue TSO and console commands to the mainframe directly

•Integrate z/OS actions into scripts
Build local scripts that accomplish both mainframe and local tasks

•Produce responses as JSON documents
Return data in JSON format on request for consumption in other 
programming languages

•CLI Plug-Ins
Access to CICS, DB2, IMS, MQ, FTP, IDF
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Zowe Explorer VS Code Extension

▪ Exposes a large set of Zowe CLI operation to a 

user-friendly tree browser UI in Microsoft VS Code  

▪ Three unique views for Data Sets, USS and Jobs.

▪ Executes against Zowe CLI APIs that use 

z/OSMF.

▪ Maintained by Zowe CLI Squad.

▪ Broadcom and IBM main contributors.

▪ Freely available in VS Code Marketplace.
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Wazi for VS Code extending Zowe CLI and Explorer: Transparent support 

of different z/OS connectivity APIs 
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High-Level Comparison

z/OSMF

▪ Part of z/OS

▪ Focus on system management use cases

▪ Default for Zowe CLI, Explorer and other tools

▪ Zowe utilizes data sets, UNIX files, Jobs, TSO, 
workflows, logs

▪ SSH used directly without z/OSMF by Zowe

Remote System Explorer API

▪ Provided with z/OS Explorer (free) and Developer 
for z/OS

▪ Focus on developer use cases

▪ Wazi for VS Code extends Zowe CLI/Explorer

▪ RSE API CLI Plugin utilizes data set, UNIX files, 
Jobs, TSO

▪ RSE API CLI Plugin add additional features for 
encoding maps, searching content, commands 
(ssh replacement), and custom name/value store
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Zowe Explorer can use both

▪ Z Open Editor utilizes Zowe Explorer’s extensibility 

API to inject RSE API as an additional protocol.

▪ All protocols can be used at the same time giving 

the user choices.

▪ Differences between protocols result into different 

menu and button actions. 

▪ E.g. only RSE has a content search function in the 

Z Open Editor’s z/OS Resources table.
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Full CLI support of all APIs

▪ RSE API not only fully integrated with Zowe 

Explorer, but also with Zowe CLI via free Plugin 

provided with Wazi for VS Code.

▪ Consistent command line parameters with 

equivalent z/OSMF commands.

▪ Wazi for VS Code samples show how to write 

automation that can use either protocol 

interchangeably.

▪ Additional commands for added value features as 

shown in this presentation.
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Content Search with Z Open Editor 

z/OS Resources table and RSE

▪ Z Open Editor’s z/OS Resources table can be used with 

z/OSMF and RSE API, but special features with RSE 

such as Search

▪ Filter and Search for content in your Sequential or 

Partitioned Data Sets

▪ RSE API Plugin for Zowe CLI also provides additional 

Search on UNIX files

▪ Docs: https://ibm.github.io/zopeneditor-

about/Docs/advanced_resource_table.htm

Searching in Sequential Data Sets

Searching in Partitioned Data Sets

RSE API CLI Plugin UNIX Search example.

https://ibm.github.io/zopeneditor-about/Docs/advanced_resource_table.htm
https://ibm.github.io/zopeneditor-about/Docs/advanced_resource_table.htm
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Fine granular RSE EBCDIC mappings

▪ Retrieving MVS files via Zowe for VS Code converts 

them UTF-8.

▪ Zowe profile provide one central way to define MVS 

EBCDIC encoding for all files. 

▪ RSE API provides fine-granular mappings using 

data set name patterns.

▪ Mappings can be defined

▪ Globally on RSE API server

▪ Project-level using ZAPP files

▪ User-level managing personal mapping files

▪ Available in Z Open Editor and Developer for z/OS.

▪ Docs: https://ibm.github.io/zopeneditor-

about/Docs/ebcdic_encoding.html

Zowe CLI Profile with a single default

Z Open Editor ZAPP file specifying mappings

Mapping table in z/OS Explorer (Eclipse)

https://ibm.github.io/zopeneditor-about/Docs/ebcdic_encoding.html
https://ibm.github.io/zopeneditor-about/Docs/ebcdic_encoding.html
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Important Z Open Editor settings 
that affect RSE API differently than z/OSMF

z/OSMF
▪ Primarily created for maintenance activities

▪ Scales by creating reusable address spaces

▪ Editor running many parallel downloads for retrieving 
copybooks create many address spaces.

▪ Not finding a file results in errors in system logs. 
Avoided by internally running ”list” command before 
trying to open file. One extra server round-trip.

▪ One central conversion setting in Zowe profile. 

Remote System Explorer API
▪ Primarily created for development use cases

▪ Scales by creating load balancing server groups

▪ Efficient resource usage when downloading many 
copybooks in parallel.

▪ Separate logs configuration.

▪ User can share conversion mappings or use personal 
settings.
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Documented REST API

▪ Write your own applications in Java, Typescript or 

any other language accessing z/OS via RSE API.

▪ Docs: https://www.ibm.com/docs/en/developer-for-

zos/16.0?topic=interfaces-rse-api-sdk-overview

▪ Java SDK Blog: https://community.ibm.com/community/user/ibmz-and-

linuxone/blogs/dave-mcknight1/2022/10/19/new-remote-capabilities-

for-java-developers-in-ibm

▪ Annotated TS Type Lib: https://www.npmjs.com/package/@ibm/rse-api-

for-zowe-cli

https://www.ibm.com/docs/en/developer-for-zos/16.0?topic=interfaces-rse-api-sdk-overview
https://www.ibm.com/docs/en/developer-for-zos/16.0?topic=interfaces-rse-api-sdk-overview
https://community.ibm.com/community/user/ibmz-and-linuxone/blogs/dave-mcknight1/2022/10/19/new-remote-capabilities-for-java-developers-in-ibm
https://community.ibm.com/community/user/ibmz-and-linuxone/blogs/dave-mcknight1/2022/10/19/new-remote-capabilities-for-java-developers-in-ibm
https://community.ibm.com/community/user/ibmz-and-linuxone/blogs/dave-mcknight1/2022/10/19/new-remote-capabilities-for-java-developers-in-ibm
https://www.npmjs.com/package/@ibm/rse-api-for-zowe-cli
https://www.npmjs.com/package/@ibm/rse-api-for-zowe-cli
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Manage your system’s meta-data 

with RSE API Name/Value store

▪ RSE API provides a simple document database 

that allows storing JSON objects.

▪ Provides put and get methods.

▪ Use for CLI automation or with SDKs to store 

system specific meta-data needed in your 

organization. 

CLI command for cresting a namespace

Storing a document in namespace

Retrieving content
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RSE Architecture

▪ RSED (used by Idz) provides a 

TCP communication layer and a 

framework that facilitates routing of 

commands to miners (host 

services) and propagating 

information back to clients

▪ RSEAPI uses the same underlying 

host service architecture with some 

differences:

▪ Requests come over https via 

REST API calls

▪ An adapter layer manages user 

sessions facilitating interactions 

with miners
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Client Server
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ExplorerRSE CLI

RSE CLI API
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RSE Architecture and API Servers

RSE Adapter 
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Miner
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User A

Secure
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Thread

User A

Secure

Thread

▪ RSEAPI is a servlet application running on Tomcat

▪ Provides REST endpoints for a variety of services

▪ An adapter layer is used to integrate with RSE host 

framework (Dstore)

▪ Under the covers, after logging in, each user has their 

own RSE session

▪ Includes a data store for managing data, command 

handler, update handler and miners (just as is provided 

for RSED)

▪ API calls result in commands that get handled by 

miners, which use secured threads running under the 

user id

REST APIs
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RSEAPI Scaling and Server Management

Server Capacity

▪ Each user session in RSEAPI includes a set of dedicated 

threads as well as in-memory data

▪ Large numbers of users on the same server can mean 

lots of threads and memory usage

▪ Applications on z/OS have limits on total memory used

▪ As a result, we recommend capping the maximum 

number of concurrent users on a single RSEAPI 

instance ~50 

Scaling

▪ Multiple instances of RSEAPI used to accommodate large numbers of users

▪ Recommended ways to deploy for scale

1. Manually: deploy multiple servers, assigning groups of users to 

dedicated ports

2. Zowe ML (with static routing): onboard multiple RSEAPI instances 

under the Zowe ML load balancer and configure Zowe ML to use static 

routing 

3. Autoscaling: configure RSEAPI to use the ‘Overflow’ mechanism.  

Additional server instances automatically deployed as needed

RSE API 1

RSE API 2

RSE API N

…

Users: 

1-50

Users:

51-100

Users:

X-Y

…

RSE API 1

RSE API 2

RSE API N

…

Zowe

ML
All

Users

All

Users
RSE API 1 RSE API 1 RSE API N…

Server Groups

Zowe ML with static routing

Autoscaling (Overflow)
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Try it… Learn more about 

Wazi Code

https://www.ibm.com/docs/en/cloud-paks/z-modernization-

stack/2024.2?topic=develop-zos-applications-wazi

Architecture deep-dive  and demo:

https://youtu.be/8Z0GPN7Ld2w

IBM zSystems and Cloud Modernization Stack

https://www.ibm.com/products/z-and-cloud-modernization-stack

IBM Wazi as a Service 

https://www.ibm.com/cloud/wazi-as-a-service

Demo Video Playlist: 

https://mediacenter.ibm.com/playlist/details/1_5q5qeehb/

z/OS Development in the IBM Cloud Demo:

https://youtu.be/OdsfPi0fKto

IBM Z Open Editor 
https://ibm.github.io/zopened

itor-about

and provide feedback

Try our free Eclipse Che 
plugin and devfile

https://github.com/IBM/zope

neditor-about/tree/main/che

Peter Haumer

phaumer@us.ibm.com

https://www.linkedin.com/in/haumer

https://www.ibm.com/docs/en/cloud-paks/z-modernization-stack/2023.2?topic=develop-zos-applications-wazi
https://www.ibm.com/docs/en/cloud-paks/z-modernization-stack/2023.2?topic=develop-zos-applications-wazi
https://youtu.be/8Z0GPN7Ld2w
https://www.ibm.com/products/z-and-cloud-modernization-stack
https://www.ibm.com/cloud/wazi-as-a-service
https://mediacenter.ibm.com/playlist/details/1_5q5qeehb/
https://youtu.be/OdsfPi0fKto
https://ibm.github.io/zopeneditor-about/
https://ibm.github.io/zopeneditor-about/
https://github.com/IBM/zopeneditor-about/tree/main/che
https://github.com/IBM/zopeneditor-about/tree/main/che
mailto:phaumer@us.ibm.com
https://www.linkedin.com/in/haumer

	Slide 1
	Slide 2
	Slide 3: CLI – Enables cloud-like access to mainframe
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

