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“Disclaimer” 

2IBM Z / © 2019 IBM Corporation

• Zowe is an open source project - IBM was a founding member 

• Zowe is not an IBM product 

• All the information presented in this session is public information but 

subject to change  

• Future plans depends on the open community decisions. Time frames for 

delivery are not guaranteed since it depends on the staffing and time 

commitment of the open community 

• You are encouraged to get involved in the community for the latest 

information and to influence the project direction and priorities  



Agenda

• Introducing Zowe

▪ Zowe Vision Statement and Market Feedback  

• What’s in Zowe?

▪ Zowe REST Services

▪ Zowe Web Desktop

▪ Zowe CLI

▪ Zowe API Mediation Layer 

• Example Zowe Commercial exploitation (so far) 

• Three Example Zowe Integration Options  

• Outlook for Zowe in 2019 

▪ Announcing Zowe Conformance Program 

• Getting Started with Zowe
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What is Zowe? 

• An extensible software framework on z/OS for 

connecting primarily – but not limited to – system 

administrative and development tools to the 

mainframe.

• Aims to make the mainframe an integrated and 
agile platform within the changing IT architectural 
landscape.

• First open source project on z/OS. All code is 
licensed under the Eclipse Public License version 2.0
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Quick Facts about Zowe

• Zowe 1.0.0 Announced at THINK 2019

• 100% Open Source (EPL 2.0)

• Defined extensions points

• Framework ready for commercial exploitation

• Pronounced as “Zoe” – [zoh-ee] in English

• Not an acronym – just a simple, fun and easy name

• Using the spelling “Zowe” allowed us to trademark

• An open source project under the Open Mainframe 

Project (OMP), a collaborative project within the Linux 

Foundation 
– IBM, Rocket Software and CA Technologies (now 

Broadcom) are founding members
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• Reduce the learning curve
✓ Improve productivity

✓Modern, platform-neutral interfaces

✓Cloud-like experience 

• Attract new people
✓Demystify the Z platform

✓ Enhance integration and consumability 

✓Promote Open community of practice 

• Simplify architecture
✓Reduce operational overhead

✓ Improve co-existence

✓ Enable rich ecosystem of free and 
commercial solutions 

Zowe Vision Statement

IBM Z / IBM CONFIDENTIAL / © 2018 IBM CorporationIBM Z / IBM CONFIDENTIAL / © 2018 IBM Corporation
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Quote from a new System Programmer at Large US-based Insurance 
Company

“…..I’m 25 years old and have only been in mainframe for about a 
year. After seeing Zowe, I wish this was the standard when it comes 
to interacting with mainframe instead of TN3270. It’s learning curve 
is vastly less intimidating and it makes JCL look so much better and 
less archaic. I’m honestly thrilled to use this. Total game changer.“
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Zowe accelerates digital transformation through API-enabled 
services

Browser-based Virtual Desktop

Swagger-defined REST APIs

Node.js-based Cmd Line Interface

• zos-files

• zos-console

• zos-jobs

• zos-tso

• zos-

workflow

• Dataset API

• Job API

• USS API

• System API

• MVS Explorer

• USS Explorer

• JES Explorer

• TN3270

• Workflow editor

CLI

Web UI

APIs

TSO

ISPF

Product 
Interfaces

Rexx

JCL

USS

Development and Operations 
Teams

(Internal/IT Facing)

API Mediation Layer

z/OSMF
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Enterprise

z/OS

IMS

Create, Build
Manage, 
Operate

Development and 
Operations Teams
(Internal/IT Facing)

Customers
(External/Consumer 

Facing)

Business 
Apps

TSO

ISPF

Eclipse

Rexx

JCL

USS

Batch

WAS

MQ

CICS

DB2

PL/1

Node

Java

HLASM

Cobol

...

Debuggers

Problem 
Determination

SCM

Monitors

Compilers

Subsyste
ms app 

deployme
nt

CLI

Web UI

APIs, Web UI, CLI for 
Development and 

Operations

APIs

Enterprise 
Applications 

and Data

z/OS DevOps,
System Management 

and Infrastructure tools

z/OS DevOps

Product 
Interfaces
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z/OS 
Services

z/OSMF

…

REST API 
Enablement 

of Line of 
Business 

Applications is 
not Zowe’s

Focus



50+ 
Active committers.
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20+ 
Apps, plug-ins and 
extensions

1,100+
Community Slack 
Members Engaged

4,432
Downloads
Beta + GA

Zowe V1.0.0
GA Feb 7th 2019

100% Open Source under EPL 2.0 license

Zowe V1.4 released August, 2019 

Since Announce
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Market Response

“Best DevOps Open Source Project” - 2018 
Finalist
- DevOps.com

“Zowe is a truly powerful, open 
collaboration initiative helping businesses 
experience the full benefit of digital 
transformation through a dynamic hybrid 
IT architecture inclusive of the 
mainframe.”
-IT Toolbox

“Overall, we see Zowe as the first element 
of a scenario that will enable the mainframe 
to walk, then run, then sprint into the 
hybrid cloud environments of the future.”
-Clabby Analytics

“With Zowe, new possibilities are opening 
for next generation applications.”
-ZDNet
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Client Responses

“I’m super excited about this effort…
Awesome!”
- Large Retail and e-Commerce Company 

“Zowe and the Open Mainframe will 
drive how the companies will bring the 
Mainframe to the most modern 
solutions of software development.”
- Large National Bank 

“Seeing CA and IBM working together on 
this is the most exciting thing we have seen
in a long time.”
- Large International Bank 

“When I realized what the three companies 
are planning to provide, I about fell out of 
my chair.”
- Large National Bank 

Universities seeking involvement: Western University, San Jose State University, Marist 
College, Virginia Commonwealth University (VCU), a major Turkish University, a major China 

University (Dalian University of Technology(DLUT))    
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"We have observed, throughout our 40 years in business, 
that approximately every decade or so a transformative 
technology comes along that greatly enhances the usability 
of our platform," said Ed Jaffe, Chief Technology Officer. 
"We believe Zowe is this decade's transformative 
technology and it would be a mistake to not embrace it."

https://phoenixsoftware.com/news/20190806.htm
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What’s in Zowe?

Browser-based Web Desktop

Swagger-defined z/OS REST APIs 
Node.js- based CLI

API Mediation Layer 
(Gateway, Discovery Service, Catalog)
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API Mediation Layer – Gateway to mainframe APIs

• API Catalog
UI Catalog of available APIs with their Swagger doc and 
service status

• Gateway
Single secure point of entry to an ecosystem of API 
services. Hides complexity. Highly available.  Based on 
Netflix Zuul.

• Discovery Service
Discover APIs across many applications. Repository of 
active API services. Based on Netflix Eureka.

• Enables a single point of access to mainframe APIs 
with high-availability, scalability, dynamic API 
discovery, consistent security, “one-time” sign-on 
experience and unified standard API documentation 
(OpenAPI / Swagger)
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My Flow Diagram from Giza

z/OS Connect z/OSMF Jax-RS App
16

API Layer Components*

▪ API Catalog
UI Catalog of available APIs with their Swagger 
doc and service status

▪ API Gateway
Single point of entry to an ecosystem of 
microservices. Hides complexity. Highly 
available.  Based on Netflix Zuul.

▪ Discovery Service
Discover APIs across many applications. 
Repository of active services. Based on Netflix 
Eureka.

▪ z/OSMF API
Authenticate Zowe users with mainframe 
credentials

* Separate microservices, might be running as  separate address spaces



Dynamic discovery 
service based on 
Netflix Eureka
framework

API servers can be
statically defined 
through .yaml files or 
else REST API calls to 
the gateway

API Catalog lists
API servers on its
“Southbound edge”

My Server APIs
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Web Desktop – An app container in a browser

• Mainframe Virtual Desktop

• A web-based window manager that provides full screen 
interactive experience

• Zowe Node Server

• Runs zLUX; uses Express.js as web service framework for 
communication between applications and z/OS services and 
components, pre-reqs Node.js for z/OS  

• ZSS Server

• Provides secured REST API services 

• Application plug-in

• Dataservices, Configuration dataservice, URI broker, app-to-
app communication, Error reporting UI, Logging utility

• Explorers

• JES, MVS, USS explorers

• Basic editing support for REXX and JCL

• Known as zLUX, the Zowe Web UI is a virtual 
desktop system that offers a rich and open platform 
for a web-based mainframe user experience. 
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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

• 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 and DB2, IMS, z/OS Connect, MQ,……and Visual Studio 
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Zowe framework and ecosystem at a glance 
Core Zowe includes API Mediation Layer, Command 
Line Interface (CLI), and Web User Interface
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CLI: BUILD | DEPLOY WEB DESKTOP

API MEDIATION LAYER

WEB DESKTOP

Plugins

COMMAND LINE

CODE

TEST MONITOR

DEPLOY

O
P

ER
A

TE

Plugins

WEB DESKTOP

REST-ful APIs

API MEDIATION LAYER

Vendors can build ‘Zowe Compliant’ 
plugins that will leverage this framework

CLI Plug-in and 
Extensions
• CLI Plug-in for CICS
• CLI Plug-in for Db2
• Visual Studio Code 

Extension
• Phoenix Software 

International (E)JES
• (Tech Preview) Wazi
• CA OPS MVS
• CA Workload 

Automation
• CA Sysview
• CA Endevor
• CA File Master
• CA Brightside

Web Desktop Apps and 
Plug-ins
• JES Explorer
• Data Set Explorer
• UNIX System Services 

File Explorer
• Iframe, Angular and 

React Samples
• TN3270
• VT Terminal
• API Catalog
• Zowe Editor
• z/OSMF Workflow 

Editor
• Jupyter (separate download)

• IBM OMEGAMON
• IBM Service 

Management Unite
• SMU
• IBM NetView (SOD)
• (Demo) Vicom Infinity 

Voice Assistant
• Db2 DevOps 

Experience
• Rocket Bluezone Web

Bold - Commercial Extensions 



Zowe Core vs. Zowe Exploiters
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• Zowe Core

Zowe Core includes the Zowe 
Desktop, Command Line Interface 
and the API mediation layer. 

Core must be EPL2.0 license 

• Zowe Exploiters

Exploiters are CLI plug-ins, web-UI 
extensions/apps , and new API’s  

The exploiters use Zowe as 
infrastructure pre-req “runtime”. 

The extension may or may not be open 
sourced themselves. 

Zowe Desktop API ML Zowe CLI

3270 Editor
Catalog

Discovery

Security
Explorers Etc.

CICS 

Plug-in

Db2 

Plug-in

Any REST 

API

OMEGAMON 

for Storage

SMU

Wazi Endevor

Visual Studio 

Code

VIVAAny REST 

API

Technically Runs Off Z Leveraging 

z/OS-based REST APIs 

New CLI 

Plug-in

New Zowe 

Core Service

(Subject to 

Community 

Agreement) 

DB2 DevOps 

Experience

(E)JES



Integration Options 

1. Your REST APIs into Zowe API catalog 
– Whether you have swagger definition or not 

(Static or Dynamic API Discovery) 

– https://zowe.github.io/docs-
site/latest/extend/extend-apiml/api-mediation-
onboard-overview.html#overview-of-apis

• Example integration: 
https://developer.ibm.com/mainframe/2019/04/01/expose-z-
os-connect-ee-apis-in-zowe-api-mediation-layer/

– Catalog entry first step towards Single Sign On 
(SSO) 

• Work in progress 

• Teams converging of JSON Web Tokens (JWT) 

APIs Can Be Easily 
Integrated with the 

Zowe REST API Catalog  
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https://zowe.github.io/docs-site/latest/extend/extend-apiml/api-mediation-onboard-overview.html#overview-of-apis
https://developer.ibm.com/mainframe/2019/04/01/expose-z-os-connect-ee-apis-in-zowe-api-mediation-layer/


Dynamic discovery 
service based on 
Netflix Eureka
framework

API servers can be
statically defined 
through .yaml files or 
else REST API calls to 
the gateway

API Catalog lists
API servers on its
“Southbound edge”

Your services

Your APIs
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DEMO



Integration Options 

2. Create a CLI “plug in” for your services 

– https://zowe.github.io/docs-site/latest/extend/extend-cli/cli-devTutorials.html

– https://github.com/billpereira/zowe-cli-training

Your Services 

here

Desktop/laptop/cloud environment (Node.js app) 

CLI using z/OS-
based REST APIs 
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Integration Options 

3. Have your existing (or new) web applications in the Zowe web UI  

– https://zowe.github.io/docs-site/latest/extend/extend-desktop/mvd-
creatingappplugins.html#setting-the-environment-variables-for-plug-in-
development

Your Apps in UI 

here

• Web UI apps also 
leveraging REST APIs

• UI participates in SSO 
• App to app launch “in 

context” a key strength 
of the UI – breaking 
down product silos –
more task oriented   

Sample angular app and 
sample react app are 
tutorials for 
development

https://github.com/zow
e/sample-angular-
app/branches
and 
https://github.com/zow
e/sample-react-
app/branches
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2019 will define how you participate in the framework

3Q19

• Single SMPE 
Community Install

3-4Q19

• Conformance 
Program

4Q19

• App Directory / 
Marketplace
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What is Conformance?

28

• Opt-in guidelines for how to participate and build on top of the Zowe 
framework

• Achieve the goal of flexibility, integration and interoperability

• Play nice with others



Why Should I Care?

• As a DEVELOPER of Zowe Conformant Applications:

• Ensures my application will behave as designed

• Guidelines/direction on how to maximize value

• No one else’s application will break mine

• As a CONSUMER of Zowe Conformant Applications:

• Leverages a common stack on infrastructure for multiple vendor apps

• Confidence and transparency in how apps will operate

• Conformant apps have been vetted by the community

29
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Software Vendors can build Conformant offerings 
with Zowe

1. Prepare 2. Run the Test 3. Submit 4. Review
Learn about the conformance 

program and the test 
evaluation guide

Follow instruction for 
how to test your 

application

Complete the terms and 
conditions and submit 

your request

A reviewer will 
approve your request 

and you will be 
conformant

Make existing, or 
build new, products 

that are Zowe 
Conformant

Zowe distribution 
and services

Conformance Criteria

Conformance Program

Conformance criteria will progress over time



Pain points on Today’s Zowe Install 

• No enterprise SMP/E installer
– Rollback, install history, customer production acceptance

• Configuration data is specified at install time
– A single Zowe install cannot be started with different config parms

– Configuration data lost on upgrade

• Start up of Zowe brings up everything even if not all is needed
– Too many pre-reqs for Zowe

• Install scripts fail if user doesn’t have sufficient permissions

• Diagnosing problems difficult.  Many runtime problems require re-install
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Packaging/install direction 

• “Vendor Neutral FMID” for Single Zowe Instance 

• We want the same customer experience regardless of distribution of the code 

Zowe.org 

Convenience Build 
(zowe release) 

- Pax file format

Today

Customer z/OS LPAR

Zowe.org 
Convenience Build (zowe

release) 
- Pax file format
- SMP/E format 

- Future releases=PTFs

Future

Single Zowe instance (1 FMID)  

Vendor 
Distribution 

1
Vendor 

Distribution 
1
Vendor 

Distribution 
1

32

SMP/E 
Alpha 
available 
with 
Zowe 1.4 
release  



Conformant offerings/applications can be easily 
discoverable in the “App Directory”

33

Early stages of design

A directory of both free and 
commercial offerings that meet the 
conformance criteria (ensuring 
compatibility and interoperability) 

More to come…



Why you and your organization should be a part of Zowe

Individual Contributors and 
Committer

– Exploit and learn new 
technology

– Build a global network

– Develop marketable skills 
through involvement in open 
source

Company Exploitation of Zowe 
Technology

– Quick adoption and new app 
development

– Improved integration and co-
existence with other solutions

– Access to market place 
(future)

Company Investment in 
Developer Community

– Influence Zowe direction with 
contributions

– Expand reputation as industry 
leader

– Anticipate technology 
direction

– Reduced dependency on 
outside troubleshooting

34



Getting Started with …  
Getting Involved

We are 
building 
more than 
just 
technology, 
we are 
building a 
community

▪ Visit the Open 
Mainframe Project

▪ Visit Zowe.org

▪ Connect with us on 
Slack or via email list

▪ Zowe on zTrial (under 
IT Operations) 

▪ Zowe Github

▪ Download Zowe

▪ Review 
documentation

▪ Troubleshooting

▪ Reach out to us on 
Slack or via email list

▪ Review the 
extenders guide

▪ Zowe Tutorials and 
Samples

▪ Provide feedback, 
problems or 
recommendations to 
us on Slack or via 
email list

▪ Submit Git Issues

▪ Review the 
community backlog
and contribute code

▪ Earn your committer 
status through 
meritocracy

Learn ContributeConsume Extend
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New

https://www.openmainframeproject.org/projects/zowe
https://zowe.org/home/
https://slack.openmainframeproject.org/
https://lists.openmainframeproject.org/g/zowe-dev
https://www.ibm.com/it-infrastructure/z/resources/trial
https://github.com/zowe
https://zowe.org/download/
https://zowe.github.io/docs-site/latest/
https://zowe.github.io/docs-site/latest/troubleshoot/troubleshooting.html
https://slack.openmainframeproject.org/
https://lists.openmainframeproject.org/g/zowe-dev
https://zowe.github.io/docs-site/latest/
https://developer.ibm.com/tutorials/zowe-step-by-step-tutorial/
https://github.com/zowe/zowe-cli-sample-plugin
https://slack.openmainframeproject.org/
https://lists.openmainframeproject.org/g/zowe-dev
https://github.com/zowe
https://github.com/zowe
https://zowe.org/Zowe-Charter.pdf


Thanks 
Intro Demo:

https://www.youtube.com/watch?v=NX20ZMRoTtk&feature=share

Visual Studio Code (using command line):
https://www.youtube.com/watch?v=la1_Ss27fn8
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Program Terms and Conditions
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• https://www.openmainframeproject.org/projects/zowe/conformance/ter
ms-and-conditions

• The Open Mainframe Project - a vendor neutral entity - and top level 
project of the Linux Foundation Operates the program

• This helps commercial vendors build and submit commercial offerings 
and keep confidentiality from potential competitors

• Un-biased assessment of conformance

• Zowe Open Source Community identifies and develops the conformance 
criteria (Test Evaluation Guide)

• Program is responsible for managing the use of the Zowe Brand and 
Marks

https://www.openmainframeproject.org/projects/zowe/conformance/terms-and-conditions


Test Evaluation Guide
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• https://www.openmainframeproject.org/projects/zowe/conformance/tes
t-evaluation-guide

• Evaluation guide is organized based on the Zowe Core Components (API 
ML, CLI, Web-UI)

• A set of self-service checklist

• Will continue to be developed as the technology develops

• Items marked as (Required) are in-fact required
• Items not marked (Required) are suggested best practices

https://www.openmainframeproject.org/projects/zowe/conformance/test-evaluation-guide


Participant Form
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• https://www.openmainframeproject.org/projects/zowe/conformance/par
ticipation-form-esign

• Participant form is a digital submission to the Open Mainframe Project

• One submission per qualifying offering
• A single offering can submit for one or more component criteria in a 

single submission

• Must identify any deviations from conformance 

https://www.openmainframeproject.org/projects/zowe/conformance/participation-form-esign


Review

• Once the Participation Form is received, it 
will then be reviewed

• Approved, Needs Clarification or Rejected

• Review can take between 2-5 business 
days (depending on demand/backlog)

• If approved, will receive email with rights to use 
marks and a copy of the branding guidelines: 
https://www.openmainframeproject.org/project
s/zowe/conformance/branding-guide

40
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Software Vendors can build Conformant offerings 

with Zowe

1. Prepare 2. Run the Test 3. Submit 4. Review
Learn about the conformance 

program and the test evaluation 
guide

• Understand the Program 
Terms and Conditions: 
https://www.openmainframep
roject.org/projects/zowe/conf
ormance/terms-and-conditions

• Review the Program Test 
Evaluation Guide to 
understand the criteria 
required to meet 
conformance: 
https://www.openmainframep
roject.org/projects/zowe/conf
ormance/test-evaluation-guide

Follow instruction for how 
to test your application

• Make sure that you 
have reviewed the 
criteria and that you 
document any and all 
deviations: 
https://www.openmain
frameproject.org/proje
cts/zowe/conformance
/test-evaluation-guide

• Review the 
Participation Format 
format (trust but 
verify): 
https://www.openmain
frameproject.org/proje
cts/zowe/conformance
/participation-form

Complete the terms and 
conditions and submit your 

request

• Submit your Participant 
Form digitally through 
DocuSign: 
https://www.openmainfr
ameproject.org/projects
/zowe/conformance/par
ticipation-form-esign

A reviewer will approve 
your request and you will 

be conformant

• Upon review and 
confirmation that you 
have met conformance 
you will earn the rights 
to use the Zowe marks 
and logo.  Review and 
adhere to the branding 
guidelines:  
https://www.openmain
frameproject.org/proje
cts/zowe/conformance
/branding-guide

Conformance Program

https://www.openmainframeproject.org/projects/zowe/conformance/terms-and-conditions
https://www.openmainframeproject.org/projects/zowe/conformance/test-evaluation-guide
https://www.openmainframeproject.org/projects/zowe/conformance/test-evaluation-guide
https://www.openmainframeproject.org/projects/zowe/conformance/participation-form
https://www.openmainframeproject.org/projects/zowe/conformance/participation-form-esign
https://www.openmainframeproject.org/projects/zowe/conformance/branding-guide


Single cross 
memory server

To Be - Installation and launch Topology

PAX File

SMP/E Target Libraries 
and File Systems

z/FS

PROCLIB

PARMLIB

SMP/E CSI

Runtime Libraries and File Systems
(Read-only)

z/FS

PROCLIB PARMLIB

Configured Instance A

Extract and 
SMP/E 
Install
RECEIVE

Deployment
APPLY

/S ZWESVR, PRM=XX  
Launch with
CONFIG_DIR(/var/lpp/zowe/v1)
Validate, migrate  and create 
defaults

active_configuration.cfg

ZWESOS01 
Launch with
PARMLIB

Configured 
Instance B

/S ZWESVR, PRM=YY  
Launch with
CONFIG_DIR(/u/wincj/zowe/1.2.1)
Validate, migrate  and create 
defaults

Shared Config Area
(keystore)
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