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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 relied 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 discretion.

® 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.

IBM Software / © 2026 IBM Corporation



Discussion topics

1. Al-supported developer experience

2. Model Context Protocol (MCP)

3. Integrating MCP with developer tools

4. Making Al and MCP central to the user experience: Project Bob

5. Demos
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AI-supported developer experience




Al adoption in the software industry continues despite risks

- Most software development organizations realize the undeniable benefits

- Risk have been accepted, but awareness and education are key

Inaccuracy is the Al-related risk that respondents most often say their
organizations have experienced and are working to mitigate.
Negative consequences and risk mitigation in the past year,' % of respondents (n =1,753) ‘
Negative consequences Risks that organizations
experienced at least once are working to mitigate
Time Impact by Task Output Volume Impact by Task Inaccuracy 30 =
Code Understanding and Exploration e H& Intellectual-property infringement 38
Implementing New Features |—.—| |-.'| Personal/individual privacy
Writing Tests [mry [F Y] Unauthorized or unintended action 28
Explainabilit 14 2‘-,
> Refactoring |—.—| |'.‘l Y - .
3 Organizational reputation 27
) Documentation |—.—| |'.'|
% Equity and fairness
Learning o @+
o Workforce and/or labor displacement {8 14
S placement [ ]
|‘£ Infrastructure and DevOps |—.—| I-.-i Environmental impact I 3
Design and Planning |—.—| |‘.'| National security l3 m
Data Science |—.—| |'.'| Physical safety I1
Political stabilit;
Front-End Development H—| I‘.‘l SIEC SIS l3 . 2
None of the above _ I 3
-2 -1 0 +1 +2 -2 -1 o] +1 +2
Significant Slight No Change Slight Significant Significant Slight No Change Slight Significant
Decrease Decrease Increase Increase Decrease Decrease Increase Increase - il ; . ‘ :
Questions were asked only of respondents whose organizations regularly use Al in at least 1 function. Respondents who sa know/not applicable” are nof
sh
4 Less Time | More Time — <— Less Output | More Output — Sou I Sur d rici . iof = 9, 2
https://www.anthropic.com/research/how-ai-is-transforming-work-at-anthropic EKinSsY & Caribane

https://www.mckinsey.com/capabilities/quantumblack/our-insights/the-state-of-ai
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Some core Al developer experience paradigms

- Chat: interactive dialogues for answers, document generation, coding requests, data source
integrations and more

- Agentic workflows: complex multi-steps plans and task execution

Vibe coding: natural language to code inside the editor

Inline annotations, suggestions, code completion

In-place context menus, e.g., Problem view and Code Actions integrations

Dedicated code review panels: organizing all issues found with actions to fix

Al power debugging and runtime analysis

Diff views: side-by-side presentation of suggested code changes for approval

- Smart search: describe the code you are looking for

- Code visualization: generated control flow and data structure diagrams

- Terminal integration: code completion, command suggestion based on context

- Git integration: summarize changes for commit, create PRs based on team template
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Some core Al developer experience paradigms: Chat

- Natural language interactions with your LLM.

- When integrated in your editor, ask questions about your code,
generate code to insert, analyze and fix bugs, etc.

- Context can be open program files, issues in your Problems view,
other resources in your workspace, resources on the internet, etc.

- Sessions setting the context of your current interaction allowing you
to refer to previous answers.

- Chat support modes that can enable support for different Agents.
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OUTLINE  CHAT +v O & -

<~ PROGRAM FUNCTIONALITY OVERVIEW REQUEST

Can you give me a high-level summary about what this
program does?

cBL SAM1.cbl

> Used 1 reference

Based on the code, here's a high-level summary of what this COBOL

program (SAM1) does:

Purpose

This is a ct file mai 1ce program that processes
transaction records to update a sequential customer master file.

Main Functions

1. Reads Transaction File: Processes sequential transaction
records that can contain:
o UPDATE commands (modify existing customer records)
o ADD commands (create new customer records)
o DELETE commands (remove customer records)
o Comment lines (starting with *)
2. Updates Customer File:
o Reads from an input customer file (CUSTFILE)
o Writes updated records to an output customer file
(CUSTOUT)
o Maintains sequential order of records
3. Transaction Processing:
o UPDATE: Calls subroutine SAM2 to apply updates to
customer fields
o ADD: Creates new blank customer records with specified
keys

nnnnnnnnnnnnnnnn

2  + cBL SAM1.cbl

D v @ Askv Claude Sonnet 4.5 v



Some core Al developer experience paradigms: Agents

- Agents can handle complex tasks that can go beyond LLM interactions.

- Agents can be distributed across your entire organization, and their interactions can
be orchestrated.

- This presentation will focus on local Chat agents that run in your editor.

- Modes to customize the experience and set scope, for example
- Ask: Google-like queries and request: suggest three alternatives for how to write
this algorithm.
- Plan: Perform complex analysis of a problem and plan a multi-step solution
collecting user feedback to refine the plan.

- Skills to define the scope of conversions and LLM prompts to use by defining the
persona the agent should assume, essential background information for the complex
tasks to be performed.

- Prompt files to provide prepared/custom instructions for perform complex task that
can easily be executed from Chat, e.g. /test to generate unit tests for the selected
code using your team’s rules and style.

- Model Context Protocol to provide the agent with access to special resources, tool
capabilities, and current data that an LLM would be able to access otherwise.
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‘ Qv #=Planv Claude Sonnet45v {8

OUTLINE  CHAT +v O & - 2L X
& coBOL Esr PLAN AND AUTOMATION STRATEGY @

Create a plan for writing and executing tests for all my COBOL
programs in the folder COBOL. The plan should include test data
generation and automation scripts for running the tests.

+ Analyzed COBOL programs and testing infrastructure requirements

I'll help you create a comprehensive plan for testing your COBOL programs. Let
me start by researching the codebase to understand the programs, existing
infrastructure, and testing possibilities.

v Subagent: Research COBOL testing context
v Reviewed research and analyzed testing scope ambiguities

Based on my research, | found a well-structured sample application with good
build automation but minimal formal testing. The COBOL programs include
SAM1 (main customer transaction processor), SAM2 (update subroutine), and
SAM1LIB (library variant). Current testing only checks execution success
without validating outputs.

Before creating a detailed plan, | need to clarify some key decisions:

Asking 4 questions (Test Type, Framework, Scope, Automation)
What type of testing should the plan prioritize? X
1 End-to-end tests with multiple data scenarios: Run full progra...
Unit tests for specific program logic: Test individual paragraph...

3 Both unit and end-to-end tests: Comprehensive coverage at m...

4

?  +cBL SAM1.cbl

®



Model Context Protocol




Model Context Protocol (MCP)

- Allows LLMs to connect to life data sources

. . Chat interface Data and file systems
- Referred to as USB_C for A| a||OW|ng you to p|ug in Claude Desktop, LibreChat PostgreSQL, SQLite, GDrive
many dlﬁerent data Sources IDEs and code editors MCP Development tools
Claude Code, Goose Standardized protocol Git, Sentry, etc.
- Created by Anthropic, but evolved into accepted
standard by most vendors oo Supemierzcs. 1 Siack, Google Mapa, tc.
- Open-source SDKs for many languages available
- Very large library of MCP implementations available

https://modelcontextprotocol.io/docs/getting-started/intro
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MCP architecture

- Three architectural components:
- MCP Host: Al application that manages clients and server connections,
such as the Chat window in your IDE
- MCP Client: Performs interactions with specific MCP server

- MCP Server: Program and server that can access and provide the requested data.
Offers services in the forms of tools, resources, prompts, and other features

- Host and Client typically provided by frameworks such as VS Code

- Servers are the special tools that make the LLM smarter by providing real-time data, such as
- Git repository data

MCP Host (Al Application)

- Z/OS reSOUFCGS MCP Client 1 MCP Client 2 MCP Client 3 MCP Client 4
- Ul test framework
- Docker containers conetion commbeton connedion e (<
- Jira ' ' AW <

MCP Server A - Local MCP Server B - Local MCP Server C - Remote < O >
- Slack

(e.g. Filesystem) (e.g. Database) (e.g. Sentry)

v

o

https://modelcontextprotocol.io/docs/learn/architecture#tconcepts-of-mcp
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MCP: the REST API for the Age of Al (1/2)

An application developer writing code using a REST API to
use an external service needs to follow the exact protocol

- needs to know what REST API to call

- needs to know the exact type, format and content of the
input parameters

- needs to know to format of the response and parse it
exactly as it is provided

REST API are defined by a formal machine-readable
specification.
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Authentication v

JES Jobs e
MVS Datasets ~
r /datasets Creates a new partitioned dataset or a sequential dataset provided with dataset properties v ﬂ
{ /datasets/{dsn} Deletes a dataset or a dataset member provided the dataset/member name v e ]
/datasets/{dsn}/content Gets content of an existing dataset member or sequential dataset A B

Gets content of
Parameters

Name

dsn*
string
(path)

an existing dataset member or sequential dataset.

Try it out

Description

Dataset name. Ex. TSTACCESS.WRITE.SE or TST.PO(MEMBER)

dsn

Scan
booleat Return the results of a source scan in the resulting JSON

head

(header) Available values : true, false
E-Tag
booleal Returns the checksum for the file

head:

(header) Available values : true, false

Record-

Range The range of records to be retrieved from the dataset file. Format SSS-EEE or SSS,NNN, example: 1000-1050 or
string 1000,51.

(header) Cannot be specified with header 'Etag' or 'Scan'

Record-Range

Host-

Encoding Optional host encoding parameter

string

(headen) Host-Encoding

Local-

Encoding Optional local encoding parameter

string

thesaer) Local-Encoding

Responses

Code Description Pk
200 No links

Successful response



MCP: the REST API for the Age of Al (2/2)

MCP servers are accessed by the Al agent based on your
interactions using natural language.

Agents uses your NL Chat prompt to understand your
intentions.

LLMs are great understanding NL. So, the agent uses
MCP to read the NL descriptions of the tools and
resources provided by the servers and matches based on
that.

LLM provides the required inputs based on contextual
information it has, e.g. previous interactions.

No strict data types and format required.
LLMs can work with the services results in many formats.

Humans describe what they want and LLM, Agent, MCP
figure which services are relevant, how to call them, and
how to deal with the results.
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MCP Inspector v0.19.0
Transport Type
Streamable HTTP.

URL

http://localhost:3005/mcp

Connection Type

Via Proxy

> Authentication

> @ Configuration

& zopeneditor

System €] & &

O Resources & Tool 0O ping  # Sampling
Tools Q
List Tools
Cle:
zowe-get-dataset-content
the contents of a specified sequential data set or partitioned dat:
set member. Before execution, if no name is specified ask tr t

History

4. tools/call
3. tools/call
2. tools/list

1. initialize

[ Elicitations 8 Roots o Auth @ Metadata

zowe-get-dataset-content

uential data set or partitioned data set

A qualified Sequential data set or PDS member name (e

IBMUSER.JCL.SRC(MEM) )

Tool-specific Metadata: Add Pair

© Copy Input

Tool Result: Success

S - PROPERTY OF IBM
ALS OF IBM"
PORATION 2022, ALL RIGHTS

*
RESERVED
* US GOVERNMENT USERS RESTRICTED RIGHTS

USE, DU

Server Notifications

me is specified ask the user to enter a data set



11 H s://modelcontextprotocol.info/docs/tutorials/writing-effective-tools/
Example: LLM and agent deciding which tools to use pliestmoceconiexprelocoliniordocs utonalsuiind-eflecive-too

Agent does not find MCP tool and runs Zowe  Agent finds MCP tool that matches the NL intent. Agent finds tool to access local file system and
CLI command based on its LLM training Matches file to member in the context of data set.  select that because “folder” is mentioned.

OUTLINE IBM BOB —+ {e} X

OUTLINE 1BM BOB + & - mnox

Show me the list of files in the data set PHAUMER.SAMPLE.COBOL 27k /200k = ® 0.11 X

OUTLINE IBM BOB + {g} HEDS
L3

Show me the list of files in the folder COBOL 27k [200k % 0.03 X

Show me the list of files in the Rata set PHAUMER.SAMPLE.COBOL 6k /200k  ®0.03 X

I'll help you list the files in the MVS dataset PHAUMER.SAMPLE.COBOL. To do this, | need to I'll help you list the files in the data set PHAUMER.SAMPLE.COBOL using the Zowe MCP tool. I'l list the files in the COBOL folder for you.
use a command that can interact with the mainframe dataset.
2 | want to use a tool on the zopeneditor-sample MCP server:

£ Run: @ v = = 1want to view the top level files in this directory:

3 zopeneditor-sample Completed v COBOL
zowe files list ds "PHAUMER.SAMPLE.COBOL" --attributes
@ zowe-list-members

Get all of the data set members for a given data set. Before execution, if no data set is specified ask the
user to enter a data set name providing a text prompt.

& Task Completed B &P

The COBOL folder contains 3 files:

Now | need to list the members (files) within the dataset. Let me use the appropriate “{\n \"dsn\": \"PHAUMER.SAMPLE.COBOL\"\n}"
command to list all members: e SAM1.cbl
* SAMILIB.cbl
Run: @ A~ =
& Task Completed 5 QP * SAM2.cbl

zoue files list am "PHAUMER. SAMPLE. COBOL The data set PHAUMER. SAMPLE. COBOL contains 2 members:

SAM1 1. SAM1
SAM2
2. SAM2
These are the COBOL program members stored in the partitioned data set.
& Task Completed &y GP

The dataset PHAUMER.SAMPLE.COBOL contains 2 members:
1. SAM1
2. SAM2

Dataset attributes:
« Organization: PO-E (Partitioned Organization Extended)
« Record format: FB (Fixed Block)
« Logical record length: 80

© Block size: 32720 Ambiguity can be factor and requires clear language by the MCP tool developer and the user
* Volume: USRVS1 writing their prompts. MCP tools are deterministic. LLMs are not deterministic.

IBIVI S0Ttware / & ZUZb IBIVI Lorporauon



https://modelcontextprotocol.info/docs/tutorials/writing-effective-tools/
https://modelcontextprotocol.info/docs/tutorials/writing-effective-tools/
https://modelcontextprotocol.info/docs/tutorials/writing-effective-tools/
https://modelcontextprotocol.info/docs/tutorials/writing-effective-tools/
https://modelcontextprotocol.info/docs/tutorials/writing-effective-tools/

VS Code Chat: MCP out of the box a0

= settn - oo seeciea ] ok | CHAT o @
- VS Chat branded GitHub Chat available out of the box. ﬁ:

- Select from a large collection of LLMs billed via N o
GitHub. et

> v £ Language Server tools for Copilot b
cha, > B Mermaid Chat Features

- Various ways for installing and registering MCP e —

of
limit is reached, will ask to confirm to continue

servers: gallery integrated into Extensions view or e | A
separate Web site.

- Select individual tools and resources in drop-down.

Connect models to the real world

- Caution: Local MCP servers can run arbitrary code S rs s o v conminy it v
and access resource on your machine. Only add :
servers from trusted sources and review the publisher
and server configuration before starting it.

AllMCP servers 76

rrrrrrrr
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Many alternative MCP agents available

- MCP is recognized as a standardized protocol ~ °™" "~ e e
3 General MCP
- MCP tools can run in many different R oo
environments © somioss "
¥ mcp Tools v

Tools this MCP is using

- Popular VS Code extensions: 8 M Hi, 'm IBM Bob
CodeGPT, Sourcegraph Cody, Amazon Q - s O

List the data sets for a given data set pattern. Before execution, if no data set pattern is specified o

ok ask the user to enter a data set pattern providing a text prompt.
[ Bob Docs Workflows

- VS Code forks, reinventing Al-centric developer e @ amodaicain

Get all of the data set members for a given data set. Before execution, if no data set is specified ask
the user to enter a data set name providing a text prompt.

- Recent Tasks Seeall
experience. B — Awaysaion @D

Get the contents of a specified sequential data set or partitioned data set member. Before execution, Run a zcodescan on all the programs inside the COBOL folder and create
C C d W- d t' 't I B M B b if no name is specified ask the user to enter a data set name providing a text prompt. a nice graphical quality report with pie and bar charts.
ursor, Codex, Windsurf, An Igravity, 0]
zowe-upload-dataset Aways alow @D
Upload the specified local file to a Sequential or Partitioned data set. Before execution, if no local file Run a zcodescan on the currently open program and list issues by
path or data set name is specified ask the user to enter a local file path or data set name ... v severity
Show more
3 hours ago - & 0.36
zowe-issue-tso-command Aways alow @D

Run a ZCodeScan of the currently open program and summarize the
Issue a TSO (Time Sharing Option) command. Before execution, if no command is specified ask the v open prog

- Use the same MCP servers in many of these il et

zowe-allocate-like-dataset Aways alow @D

a Ite rn atl VeS . Allocate a new data set similar to an existing one. Before execution, if no data set names are () ®

specified ask the user to enter the new data set name and the template data set name providing a

text pro... Vhat would yo e me to he
Show more
adc N I mman hc s t rag in fil
zowe-search-dataset Aways alow @D
Perform Search method for a string or regex pattern search within PDS datasets and members. v

X Advanced ~ 4

A 1BM Bob Findings Bob - Settings /£ ZVDT-Demo.zosmf (zosmf), ZVDT-Demo.ssh (ssh) 0
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Building your own MCP server

SDKs available for several popular languages.

Many other open-source projects available to provide additional
abstraction layers.

Two transport protocols:

- stdio (e.g., for standalone programs and script)

- http (e.g., running the MCP server as a local web server)

A Typescript-based server could run an Express web server to host the
MCP server.

MCP tool is a wrapper for functional capabilities and services.

Sample for registering an MCP tool providing NL description for tool and
input/output schema. Output can be test or json.

server.registerTool(
'zowe-get-dataset-content',
{
title: 'Get contents of data set member or sequential data set',
description:
'Get the contents of a specified sequential data set or partitioned data set
member. Before execution, if no name is specified ask the user to enter a
data set name providing a text prompt.',
inputSchema: {
dsn: z
.string()
.describe('A qualified Sequential data set or PDS member name (e.g.
IBMUSER.JCL.SRC(MEM) ) ')
}
+
async ({ dsn }) => {

IBM Software / © 2026 IBM Corporation

MCP resource is access to data such as log files, database queries, etc.

4 Model Context Protocol

Q search.

Documentation ~ Specification ~ Registry ~ Community

Get started

What is MCP?

About MCP
Architecture
Servers
Clients

Versioning

Develop with MCP
Connect to local MCP servers
Connect to remote MCP Servers
Build an MCP server

Build an MCP client

SDKs

Security

Developer tools

MCP Inspector

Extensions

MCP Apps

Develop with MCP

SDKs

Official SDKs for building with Model Context Protocol

https://modelcontextprotocol.io/docs/sdk

%K Blog  GitHub

= On this page
© Copy page Available SDKs
Getting Started

Next Steps

Build MCP servers and clients using our official SDKs. SDKs are classified into

tiers based on feature completeness, protocol support, and maintenance

commitment. Learn more about SDK tiers.

Available SDKs

] L
TypeScript Python
3] (3]
Kotlin Swift
© <o
c# Ruby
@)
PHP

Getting Started

Each SDK provides the same functionality but follows the idioms and best

practices of its language. All SDKs support:

o Creating MCP servers that expose tools, resources, and prompts

* Building MCP clients that can connect to any MCP server

« Local and remote transport protocols

« Protocol compliance with type safety

Visit the SDK page for your chosen language to find installation instructions,

documentation, and examples.



https://modelcontextprotocol.io/docs/sdk

IDz on VS Code with Z Open Editor:

MCP tools for
z/OS Enterprise development




Flr\ IBM Z Open Ed|‘tor Integrates with Zowe

OPEN MAINFRAME PROJECT

A free modern editing experience )q I Zowe

for IBM Z Enterprise languages

Visual Studio Code Explorers for z/OS MVS,

\\ l // JCL USS, and JES

Preview and open remote

CO BOL PL/I Copybooks
Added value f h
H LAS M as Sza;/cahu; SE?:;IZF;;/LIOCS
REXX

Resources table

Advanced Language Servers — Integrates with Git SCM

COBOL 65 lg Ltgr:i?ix:s )
PL/I1 6.2 Edit embedded code for e Ao TRAN. o1
HLASM z/0S 3.1 CICS 6.3,IMS 15.1.0 and e oo

REXX SQL DB2 forz/0S 12.1 Runs in the Cloud

J C L 232 Al PT CURRENT-DATE FR ATE.
- Real-time syntax checking while you type T OPENSHIFT (2 Codespaces
- Sortable Outline view s DEV SPACES

01 SYSTEM-DATE-AND-TIME.

- Declaration code-lenses and go-to-definition . o RRENTIORT.

10 CURRENT-YEAR

- Find all references for variables/paragraphs G ' Integrates with Al agents via

85 CURRENT-TIME.

- Refactoring such as Rename Symbol e ' built-in MCP server
- Preprocessor support m—




Release Highlights IDz on VS Code v6

Major release update switching to VS Code 1.102 and Java 21.

Key capabilities added

» Agent Mode: MCP servers for Al chat

» Program Control Flow Graph Brower

» Data Flow Graph Browser

» CICS 6.3 support for COBOL and PL/I

» Expand Source Code for PL/T incl. macros

a SAMICHl X © ® M - outume  cHAT + 9@ |0 x
multiroot > sam > o SAMT.cbl > {} PROGRAM: SAM1 > 8 PROCEDURE DIVISION. > 6 100-PROCESS-TRANSACT
38 IDENTIFICATION DIVISION. 7
242 PROCEDURE DIVISION.
244 b
285 CURRENT-SECOND.
286 GOBACK.
287
288 100-PROCESS-TRANSACTIONS.
289 PERFORI 710-READ-TRAN-FILE.
290
201 TF WS-TRAN-EOF NOT
202 COMPUTE NUM-TRAN-RECS = NUM-TRAN-RECS + 1 +
HoUE v T . TRa-ox =
294 IF TRAN-KEY < WS-PREV-TRAN-KEY AND TRAN-COMMENT NOT = 'x'
295 MOVE * TRANSACTION OUT OF SEQUENCE' TO. ERR-MSG-DATAL itd wi
296 HOVE  SPACES T0 ERR-HSG-DATAZ Build with agent mode.
207 PERFORI  299-REPORT-BAD-TRAN Alresponses may be inaccurate.
&n ELE Generate instructions to onboard Al onto your codebase.
209 EVALUATE TRAN-CODE
300 WHEN ' UPDATE"
301 R WHEN " CRUNCH'
302 PERFOR  200-PROCESS-UPDATE-TRAN
303 WHEN. 'ADD. - *
304 PERFOR  210-PROCESS-ADD-TRAN
305 WHEN ' DELETE"
306 PERFORM 220-PROCESS-DELETE-TRAN
307 WHEN OTHER
308 IF TRAN-COMMENT NOT = '+*
310 MOVE TRAN-CODE TO ERR-MSG-DATA2
au PERFORI 209-REPORT-BAD-TRAN
a2 END-TF
313 END-EVALUATE
314 END-TF
315 MOVE TRAN-KEY TO. WS-PREV-TRAN-KEY e T
316 TF WS-TRAN-OK = 'Y*
317 PERFORM 830-REPORT-TRAN-PROCESSED List the members of data set PHAUMER.SAMPLE.COBOL.
318 END-TF
o g Agent v GPT-41 % B
320

o SAM1.cbl X

COBOL > cat SAM1.chl > {} PROGRAM: SAM1 >
IDENTIFICATION DIVISION.
PROCEDURE DIVISION.
000-MAIN.

34
215
217
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285

TERMINAL

~ 80/ Qa Q

PROBLEMS

PROCEDURE DIVISION. > @ 100-PROCESS-TRANSACTIONS.

CURRENT-SECOND.
GOBACK.

100-PROCESS-TRANSACTIONS.

PERFORM 710-READ-TRAN-FILE.

IF WS-TRAN-EOF NOT = 'Y*
COMPUTE NUM-TRAN-RECS = NUM-TRAN-RECS + 1
MOVE "Y' TO WS-TRAN-OK
IF TRAN-KEY < WS-PREV-TRAN-KEY AND TRAN-COMMENT NOT = 's'
MOVE ' TRANSACTION OUT OF SEQUENCE' TO ERR-MSG-DATA1
MOVE SPACES TO ERR-MSG-DATA2
PERFORM 299-REPORT-BAD-TRAN
ELSE
EVALUATE TRAN-CODE
WHEN *UPDATE'
PERFORM 200-PROCESS-UPDATE-TRAN
WHEN 'ADD '
PERFORM 210~PROCESS-ADD-TRAN
WHEN ' DELETE'
PERFORM 220~PROCESS-DELETE-TRAN
WHEN OTHER
IF TRAN-COMMENT NOT = ‘&'
MOVE *INVALID TRAN CODE:' TO ERR-MSG-DATAL
MOVE TRAN-CODE TO ERR-MSG-DATA2
PERFORM 299-REPORT-BAD-TRAN
END-IF
END-EVALUATE
OUTPUT  Z/OS RESOURCES TABLE

PROGRAM CONTROL FLOW ~ Z/OS CONSOLE

qI  Paragraph
— ¢

790-CLOSE-FILES

q Paragraph
= 200-PROCESS-T.

q7  Paragraph
i 850-REPORT-TR

q Paragraph

9 Paragraph
000-MAIN

BOO-INIT-REPORT

DOCUMENTATION

Paragraph
200-PROCESS-U.

Paragraph
210-PROCESS-A

Paragraph
220-PROCESSD.

Show Program Control To Here

A

Show Program Control om Here

OUTLINE  CHAT IO 0]

v {} PROGRAM: SAM1
v *0 ENVIRONMENT DIVISION.

<D INPUT-OUTPUT SECTION.
@ FILE-CONTROL.

> (@ DATA DIVISION.
~ @ PROCEDURE DIVISION

@ 000-MAIN.

© 100-PROCESS-TRANSACTIONS.
€ 200-PROCESS-UPDATE-TRAN.
@ 210-PROCESS-ADD-TRAN.

@ 220-PROCESS-DELETE-TRAN.
€ 299-REPORT-BAD-TRAN.

& 700-OPEN-FILES.

@ 710-READ-TRAN-FILE.

& 720-POSITION-CUST-FILE.

@ 721-COPY-RECORDS.

@ 730-READ-CUSTOMER-FILE.
& 740-WRITE-CUSTOUT-FILE

& 790-CLOSE-FILES.

© 800-INIT-REPORT.

& 830-REPORT-TRAN-PROCESSED.
& 850-REPORT-TRAN-STATS

>— q Paragraph
720-POSITION-C.

-,

qr Paragraph

710-READ-TRAN,

q7 Paragraph
721-COPY-RECO.

~



Layered solution components: Zowe as the basis for Z Open Editor and Debug

IBM Developer for z/0S on VS Code (IDz EE and ADFz)

Commercial Enterprise editor on VS Code

* Support for Z Open Editor

* Debug capabilities with Z Open Debug

* User Build integration with DBB

* Other advanced capabilities for enterprises

* Model Context Protocol servers for Al Chat integration

IBM Z Open Editor (free)

Enterprise level extension for z/OS development, free download from the marketplace

* First class editing support for z/OS application development for COBOL, PL/I, HLASM, REXX, and JCL.
* Use of common z/0S servers (RSE) across VS Code and Eclipse
* Flexible encoding conversions

Zowe Explorer (open-source)

Visual studio code extension for interacting with the mainframe. Built as graphical Ul on top of

Zowe CLI code. Allows a user to interact with data sets, UNIX files, and jobs that are stored on
z/0S.

Zowe CLI (open-source)

Nodejs-based command line interface to interact with the mainframe. Allows a
user to interact with data sets, UNIX files, jobs, TSO, z/OS Console and more.
Uses z/OSMF REST API to interact with mainframe. Many plugins available such
as CICS, DB2, IMS, MQ, FTP.
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IBM Developer for z/OS Enterprise Edition (IDzEE)

What is IDzEE

A licensed program of integrated development tools
One enterprise license

Choice of Integrated Development Environments
Enables teams to adopt agile practices

Enables a continuous integration and continuous
deployment (CI/CD) pipeline

Supports legacy and modern source code managers
(SCM)

Accelerate application development process
Automates deployments

....and more

ADFz adds

Tools to aid in accessing mainframe data and assist in
problem determination by providing abend analysis and
interactive reports on application resource consumption

software

S Application Delivery Foundation for z/OS
(ADF2)

Licensed _\—
program
IBM Developer for | B F]E Fault Application Explorer
z/0S Enterprise | [{ELEV-Cld WALEW4Tg Performance | forz/OS
Edition for z/OS | for z/OS | Analyzer for z/0OS
(IDzEE) (FM) (FA) (APA)

IBM Developer
for z/OS
(IDz2)

* Eclipse® based
* Language support

* Code Coverage
* Debug
* Explorer for z/OS

Debug
all

IBM Developer | Dependency | Wazi
for z/0S on VS | Based Build | Deplo
Code
(IDz on VS Code)

inclusive
features

* Language support
*Z Open Editor
* Advanced

features

»Z Open Debug



What are the IDz on VS Code Advanced Capabilities?

Z Open Editor 4.0 (3/24) started adding Advanced Capabilities
that need to be unlocked with IDzEE or ADFz activation kits after
90 days.

Incrementally added new and refined capabilities since then
every month!

List of capabilities available with 6.4.0

» 7/0OS Resources Table

» Data Elements View

» Program Control Flow Graph Brower

* Preprocessor support for COBOL and PL/I
» Language detection for data set members
* Problem View for DBB User Build
 HLASM custom macros support

» IBM ZCodeScan

» 3270 Remote Connection Emulator

» Agent Mode: MCP servers for Al chat

software
gundle

Application Delivery Foundation for z/OS
(ADF2)

Licensed
program

IBM Developer for
z/0S Enterprise
Edition
(IDzEE)

IBM Developer
for z/OS on VS
Code
(IDz on VS Code)

* Language support
»Z Open Editor
* Advanced features
»Z Open Debug




Z Open Editor’s Model Context Protocol server

- Z Open Editor implements the MCP tools and resources for many of its capabilities.

- MCP server runs as local web server inside the extension.

- Every VS Code window instance will run its own server with the specific local context.

«executionEnvironment»

VS Code
; «use» -
«extension» J «extension» || |
(=] Z Open Editor (=] Zowe Explorer
«node»
[Z) MCP Server
- «Tool» ZoweMvs || ||
«node» - «Tool» ZoweUnix cysen
(=] Language Server | [ icen | - «Tool» Zoweles " [
) - «Tool» ZoweProfiles wuses ||
“““““““““““ - «Tool» Rseles
«node» use» - «Tools Zapp | lezooe--
[£] ZAPP Model | - «Resource» LogFiles «use» f promrwag ([ N———
) +ahttp» connect () |} 1 «extension»
[Z] LLM Chat
- MCP Host ‘
| - MCP Client

IBM Software / © 2026 IBM Corporation

«use» ’ «REST server»

«executionEnvironment»

2/0S

(=] RSE API

«application»
(] Claude Desktop

- MCP Host

| - MCP Client

|~ MCP Host
- MCP Client

«3pplication»
(=] Other Al tool




IDz on VS Code MCP tools e —~

IBM Z°® Open Editor Docs  Newsand Blogs IBM Downloads 4 VS Code Marketplace GitHub

Almost 50 tools available in these areas IBM Z Open Editor MCP Tools

Getting Started

N R These are all the Model Context Protocol (MCP) capabilities available in Z Open Editor. See the
Configuration

Zowe Profiles management tools

Editing program files Zowe Profile Tools
- Zowe MVS tools Intracting with 2/05 sing
Zowe You can ask about your Zowe™ Client profiles to see what is available, what is in use by Z Open

Editor, and to obtain or retire JISON Web Token (JWT) authentication.
Advanced Capabilities

Zowe UNIX System Services tools

Cloud-based Editing Tool Name Tool Description

Troubleshooting zowe-get-default Retrieve the default Zowe profile of a given type as configured

Zowe J E S too | S profile <type> in the Zowe team configuration files, defaults to type RSE.
Reference

zopeneditor-get- Retrieve IBM Z Open Editor's default Zowe profile as
IBM RSE API Plug-in for Zowe CLI default-zowe-profile configured in the zopeneditor.zowe user settings.
IBM RSE API tools
- -profile-
IBM RSE API Plug-in for Zowe CLI as LIS Retrieve the status of the connection to the Rest API server.
nodejs SDK package connection-check
. Example Zowe configuation setups zowe-list-profiles List Zowe profiles configured in the Zowe team configuration
- Z Open Editor tools
Zowe Profile Tools zowe-profile-login Log in with the editor's set profile to obtain a JWT.

Z Open Editor log file resource

remove the JWT from the team configuration file.

zopenedi tor-change-
N Change the IBM Z Open Editor default Zowe profile.
OO S default-zowe-profile

User build tools Zowe MVS Tools

You can manage data sets and members on z/OS® and run TSO commands.

ZCodeScan tools

settings.json properties

Retrieve data sets that match the
Message ID Reference zowe-list-datasets <filter>

WaZI Deploy tOOlS Other Visual Studio Code extensions specified filter pattern.

zowe-list-members <dataSetName> List members of the specified data set.

Legal information

Download the specified data set
zowe-get-dataset-content <name>

member.
zowe-allocate-like-dataset <dataSetName> Allocate a new specified data set similar
<existingDataSet> to an existing one.
zowe-issue-tso-command <command> Execute the specified TSO command.

IBM Software / © 2026 IBM Corporation




IDz on VS Code Agent Mode

Example use cases:

List the members of the data set

USER.SAMPLE.COBOL that start with the prefix SAM.

What are the jobs of user IBMUSER grouped by
status?

Submit the JCL in the currently open editor as a job.

Using the zopeneditor.log resource and the ZAPP
property groups, analyze why copybook include files
could not be found for the currently open program?

Can you explain the ZCodeScan issues listed in the
Problems view for COBOL developers and how to fix
them?

Who made the last few changes on this program
looking at the Git history?

IBM Software / © 2026 IBM Corporation

multiroot > sam >

38
242
244
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307

309
310

312
313
314

316
317
318
319
320

cs. SAM1.cbl X

R2

IDENTIFICATION DIVISION.
PROCEDURE DIVISION.
000-MAIN.
CURRENT-SECOND.
GOBACK.

100-PROCESS-TRANSACTIONS .
PERFORM 710-READ-TRAN-FILE.

IF WS-TRAN-EOF NOT = 'Y*
COMPUTE NUM-TRAN-RECS = NUM-TRAN-RECS + 1
MOVE 'Y' TO WS-TRAN-O0K
IF TRAN-KEY < WS—-PREV-TRAN-KEY AND TRAN-COMMENT NOT = 'x'
MOVE - ' TRANSACTION OUT OF SEQUENCE' TO ERR-MSG-DATA1
MOVE SPACES TO ERR-MSG-DATA2
PERFORM 299-REPORT-BAD-TRAN
ELSE
EVALUATE TRAN-CODE
WHEN - 'UPDATE'
WHEN ' CRUNCH'
PERFORM 200-PROCESS-UPDATE-TRAN
WHEN - ' ADD ‘
PERFORM 210-PROCESS-ADD-TRAN
WHEN - 'DELETE'
PERFORM 220-PROCESS-DELETE-TRAN
WHEN - OTHER
IF TRAN-COMMENT NOT = '#'
MOVE 'INVALID TRAN CODE:' TO ERR-MSG-DATA1
MOVE TRAN-CODE TO ERR-MSG-DATA2
PERFORM 299-REPORT-BAD-TRAN
END-IF
END-EVALUATE
END-IF
MOVE TRAN-KEY TO WS-PREV-TRAN-KEY
IF WS-TRAN-OK = 'Y'
PERFORM 830-REPORT-TRAN-PROCESSED
END-IF
END-IF.

«©

cat SAM1.cbl > {} PROGRAM: SAM1 > PROCEDURE DIVISION. > @ 100-PROCESS-TRANSACT

OUTLINE  CHAT + D& o x
L
Build with agent mode.
Al responses may be inaccurate.
Generate instructions to onboard Al onto your codebase.

@ Add Context... c8L SAM1.cbl +
List the members of data set PHAUMER.SAMPLE.COBOL |

Agent v GPT-4.1v % B




IBM Bob

Your AI-powered coding partner

and

Z Open Editor’s Best Friend




Introducing IBM Bob, the Al partner across the SDLC

Delivering AT across the SDLC requires a different architecture. Bob is built for that.

Use case alignment, KPI definition, technical
plan defined

Plan & Analyze Build & Test

Real-time monitoring, performance and O Documented architectural blueprint and

security optimization, continuous Design defined technical stack details
improvement
Production rollqut, initial monitoring, O Core development and enterprise system
infrastructure scaling Develop [ integration

/

Deploy & Manage

Iterative testing, focus on load, security, and
usability issues



Developers need Al across
the entire SDLC

Execute multi-step
workflows, not just
suggestions

Outcomes require
orchestration, retries,
and validation, not
one-off prompts.

Operate across
the full SDLC within
existing environments

Value is unlocked when AI
operates inside existing delivery
pipelines, not alongside them.

Enterprises are entering a new phase of
AlI-driven development where tools don’t
just suggest or autocomplete code: they
operate and coordinate across systems

Understand entire
repositories, not
isolated files

Safe orchestration requires
repository-level context, not
just single-file reasoning.

Embed governance,
security and human

oversight by design

Enterprise Al must
enforce policy, security
and accountability as
work happens.

9 5 O/ of IBM's Al-assisted development involved
O complex or multi-step workflows, not isolated code

completions*



Bob for the entire Software Development Lifecycle

Instant understanding
and action

—Interprets your intent with
precision

—Analyzes code intelligently

—Creates clear, actionable To-
Do lists for immediate use

IBM Bob

Versatile development
modes

~ Plan Mode:
Plan and design before
implementation

® Code Mode:

Implement features and fix
bugs efficiently

? Ask Mode:
Get answers to technical
questions

K Advanced Mode:
Use advanced features, such
as MCP

Enterprise-grade
capabilities

—Automated deployment
playbooks: Streamline your
release process

—Comprehensive code

reviews: Maintain quality
standards

—Intelligent code refactoring:

Optimize performance and
readability

Why teams choose Bob

—Accelerates development
cycles

—Reduces technical debt

—-Empowers developers of all
experience levels

—Ensures consistent code
quality across projects

30



Bob in our workflow

When Al fits the workflow, adoption and results follow

A4 K

Adoption at scale... ...with measurable developer impact
~30k (and counting) IBM devs using Bob ~45% average improvement

Rapid enterprise-wide adoption Dramatic improvements to productivity

~95% ac:tivatio.n after onboarding 90%+ reduction in effort for certain tasks
Near-universal activation rate Repetitive work largely automated away

~65% daily usage Developers moved up the value stack

Sustained daily active usage Measurable move from manual coding to task orchestration



Smart
Scribble

Literate coding lets you
write code with AI
assistance right inside
the editor.

Just type plain-
language instructions
exactly where the code
belongs.

I generate the
iImplementation
in-context and display a
diff of the changes.

Code
Actions

IBM Bob

Inject AI-powered
assistance directly into
your workflow, so that
you stay in the zone.

Snap the selected
snippet — complete with
filename and line
numbers — into the chat
with a single click.

I'll dissect the code on
the spot and surface
inline suggestions or
improvements.

32



What can I do?

Literate
Coding &
Beyond

Check Out More Videos

> Literate Coding
> Code Actions

IBM Bob

Q|

2

EXPLORER

AGENTIC-LAB

public

> app
entities
features
pages

shared

articles-feed.css
articles-feed.skeleton.tsx
articles-feed.ui.tsx
> comments-feed
.dependency-cruiser.js
.env.development

.env.production

.eslintrc.js
.git-blame-ignore-revs
.gitignore
.prettierrc.js
global.d.ts

Js jest.config.js

OUTLINE

> TIMELINE

agentic-lab

articles;

<Search

e={searchTerm
(e: React.ChangeEvent<HTMLInputElement>)

<ArticleMeta key . art € action={<FavoriteArticleAction
)

filteredArtic
<Tile

<

TERMINAL

PTIONS /api/users/login HTTP/1.1" 200 [

0ST /api/users/login HTTP/1.1" 200 [

ET /api/tags HTTP/1.1" 200 [ ]

ET /api/articles?offset=0&limit=100 HTTP/1.1"
/api/articles?offset=0&limit=100 HTTP/1.1"

ET /api/user HTTP/1.1" 200 [ ]
/api/tags HTTP/1.1" 200 [ ]
/api/articles?offset=0&1limit=100 HTTP/1.1"
/api/user HTTP/1.1" 200 [ ]
/api/tags HTTP/1.1" 200 [ 1
/api/articles?offset=0&1imit=100 HTTP/1.1"
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https://youtu.be/sBWzf1QiXgQ
https://youtu.be/VynsWjLQhTE

What can I do?

Modernize
Java
Applications

Check Out More Videos

> Java Upgrade
> Liberty Replatforming

> UI Modernization

IBM Bob

JAVA-UPGRADE
B3 .github
vscode
settings.json
y src
E5 main
£ java/com/ tinify
AccountException.java
Client.java
Y ClientException.java
ConnectionException.java
Exception.java
3 Options.java
(3 Result.java
(3 ResultMeta.java
L] ServerException.java
J Source.java
Tinify.java
TLSContext.java
esources

test

.gitignore
) CHANGES.md
LICENSE

3 pom.xml
README.md

settings.xml

update-cacert.sh

OUTLINE
TIMELINE

JAVA PROJECTS
MAVEN

7 pom.xml

>org.apache.maven.plugins</:
>maven-surefire-plugin</
>3.0.0 >

>

>-javaagent:"${project.build.directory}/agents/jmockit-1.49.jar"</

>

>org.apache.maven.plugins</

>maven-compiler-plugin</
>3.11.8</ >

>
>1.8</
>1.8</
>

< >-Xlint</ >

>

>org.apache.maven. plugins</
>maven-jar-plugin</

>3.2.2</ >

java-upgrade

>true</

>true</
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https://youtu.be/Qwl0Za2cXWw
https://youtu.be/mLl67iGUhsM
https://youtu.be/mLl67iGUhsM
https://youtu.be/gqZG_afyQyg

Shift-left security:
governance & security
built into workflows

Bob embeds security and compliance
directly into AI-driven workflows so
protection happens during execution,
not after deployment or incidents

By integrating guardrails, validation,
and oversight with clear checkpoints
and review points, Bob enables faster
delivery while maintaining trust and
auditability.

ding SOL string conc

Analysis: SQL Injection Vulnerability in User
Search Function

Description

e that

Why This Is a Problem

Data Breach: Extract

o r

2. Data Manipulation: Modify

Authentication Bypass: By
sut €

4_Privilege Escalation: Execute adr

“Catch issues early through shift-left security checks, with governance and auditability across changes



IBM watsonx Code
Assistant for Z

Al-assisted mainframe application modernization

Accelerated application lifecycle

Agentic experience
brings purpose-built AI and automated

tooling for end-to-end modernization Agentic
workflows, from application analysis to SEREISHES
coding
Z
. : domai
Z application domain knowledge Zlfr?:wl::g;n

infuses tooling with Z specific language
and middleware context

© 2026 IBM Corporation



Ask Bob

IBM Bob

Get Bob!

Join the waitlist =

Follow Bob on YouTube

IBM Bob —»

(https://www.youtube.com/@ibm-bob)

Video Playlists

Your agentic coding partner—

Java Modernization =

Deploy with confidence =

From observability to action =

Application Modernization on
IBMi—

37


https://ibm.biz/bobyoutube
https://www.youtube.com/@ibm-bob
https://www.youtube.com/@ibm-bob
https://www.youtube.com/@ibm-bob
https://www.youtube.com/playlist?list=PL-aWPAFzESivt1wnV8_OSmp8t1335ahN6
https://www.youtube.com/playlist?list=PL-aWPAFzESisgAF1DDTx1az4gsi9jWmFc
https://www.youtube.com/playlist?list=PL-aWPAFzESitwBwebv-S59isEREh1SsuE
https://www.youtube.com/playlist?list=PL-aWPAFzESiszhhvxVrWpjeb8Vb-9jGcc
https://www.youtube.com/playlist?list=PL-aWPAFzESitwxZ_dOfXBl64Qv-khkiyO
https://www.youtube.com/playlist?list=PL-aWPAFzESitwxZ_dOfXBl64Qv-khkiyO
http://ibm.com/products/bob

DEMO
Z Open Editor’s MCP server

in




Demo script

Open a program and check why it could not find |§

copybooks

Check my Zowe configurations

List and sort my my data sets and review data
set contents that have COBOL files

Compare a program in data set with local copy

Run a ZCodeScan on the file, explain results,

and propose fixes

Fix highest severity issues

Run a build to check that the program still builds
Run the application by submitting JCL on check

the spool files for errors

Run a ZCodeScan on all my programs and
create a fancy quality report

IBM Software / © 2026 IBM Corporation

S @B E Y

®

&

EXPLORER

 WAZI-SAMPLE
> bob
> wscode
> weadz
> ansible
> application-conf
> ASM
> ASMCOPY
> ASMMAC
~ coBoL
st SAM1.cbl o
st SAMILIB.chl
ot SAM2.chl
> COPYBOOK
> COPYLIB
> COPYLIB-MVS
> groovy
> INCLUDELIB
> INCLUDELIB-MVS
> INCLUDES
> JeL
> JeLLB
> JCLPROC
> logs
> multiroot
> pLl
> preprocessor
> RESOURCES,
> REXX
> REXXING
> REXXLIB
> zcodescan
> zowe
© gitattributes
© gitignore M
@ gitlab-ciyml
project
! dbb-appyaml
LICENSE
® README.md
zapp-example json
! zappyaml
2codeformat-example json
! zcodeformatyami
< zcodescan-quality-r... U

> TIMELINE
> MAVEN

e SAMI.chl 9+ X © ® 7 m -
COBOL > e SAM1.cbl > {} PROGRAM: SAM1 > & DATA DIVISION. > §2 FILE SECTION. > {} COPY CUSTCOPY
34 IDENTIFICATION DIVISION.

215 PROCEDURE DIVISION.

292

293 200-PROCESS-UPDATE-TRAN.

294 40D +1. 0 NUM-UPDATE-REQUESTS.

205 PERFORM 720-POSTTION-CUST-FILE. -
296 IF CUST-KEY NOT = TRAN-KEY OR WS-CUST-FILE-EOF = 'Y’
207 WOVE . 'NO MATCHING KEY:  * TO ERR-MSG-DATAL

298 MOVE TRAN-KEY TO ERR-MSG-DATA2

299 PERFORY 299-REPORT-BAD-TRAN

300 ELSE

301 Y

302 W Subroutine SA2 wElL apply-an-update to-a-custoner-record
303 o

304 CALL SAM2 USING CUSTREC,

305 TRANSACTION-RECORD
06T e TRAROK,

w o T WSTRAINSG

208 TF VS TRANCOK NOT < !

309 MOVEWSTRANHSG TO ERRMSG-DATAL

310 TTTTHOVE SPACES TO ERR-HSG-DATAZ

S11 T PERORN 299 RERORT-BAD.TRAN

sz T ase

1 oc

31

31

316

Y 210-PROCESS-AOD-TRAN.

318 40D +1 T0 NUNW-ADD-REQUESTS.

310 PERFORM 720-POSTTION-CUST-FILE.

320 IF CUST-KEY = TRAN-H

21 WOVE  'DUPLICATE KEY: " TO ERR-HSG-DATAL

322 MOVE TRAN-KEY TO ERR-MSG-DATA2

23 PERFORY 299-REPORT-BAD-TRAN

520 ELse

325 WOVE  SPACES T0 WS-CUST-REC

326 WOVE  TRAN-KEY T0 WS-CUST—KEY

27 HOVE 40 TO WS-CUST-ACCT-BALANCE

228 WOVE 40 T0 WS-CUST-ORDERSYTD

29

330

331 MOVE +0 TO WS-CUST-MONTH(I)

m EN-PERFORN

333 PERFORM  74@-WRITE-CUSTOUT-FILE

53 40D +1TO NUH-ADD-PROCESSED

335 END-IF.

336

337 220-PROCESS-DELETE-TRAN.

538 40D +1.TO NUM-DELETE-REQUESTS.

330 PERFORM 720-POSTTION-CUST-FILE.

340 IF CUST-KEY NOT = TRAN-KEY OR WS-CUST-FILE-EOF =

341 WOVE.'NO MATCHING KEY: * TO ERR-MSG-DATAL

342 MOVE TRAN-KEY TO ERR-MSG-DATA2

543 PERFORY 205-REPORT-BAD-TRAN

TERMINAL  PROBLEMS @)  18M BOB FINDINGS -+ Filter (e.g. text, *[*ts.. W @ wibd

~ oL SAM1.cbl COBOL (i

® End Clause is Required (IBM ZCodeScan) [Ln 304, Col 13]
® End Clause is Required (1M ZCodeScan) [Ln 391, Col 12]
® End Clause is Required (IBM ZCodeScan) [Ln 426, Col 12]
/\ Use CURRENT-DATE rather than ACCEPT DATE or ACCEPT TIME (IBM ZCodeScan) [Ln 218, Col 12]
W ¥ wezimain' O @ Launchpad @3 A8 A IBM Bob Findings

& 050
OUTLINE  18M BOB + @ o0 ox
Run a ZCodeScan of the open program, explain the results, and propose fixes. a7k[200k %018 X

b) Missing END-CALL (1 occurrence at lines 304-307)

Problem: Without END~CALL, the program may not accurately determine when the called program's execution ends,
potentially causing subsequent statements to execute unintentionally.

Current Code Pattern:

CALL 'WS-SUBPROGRAM' USING WS-NUM1, WS-NUM2, WS-RESULT.

Proposed Fix:

CALL 'WS-SUBPROGRAM' USING WS-NUM1, WS-NUM2, WS-RESULT
END-CALL

@ Recommended Action Plan
1. Priority 1 (HIGH): Add missing END-READ and END-CALL clauses (lines 304-307, 391-393, 426-428)
2. Priority 2 (MEDIUM): Replace ACCEPT DATE/TIME with CURRENT-DATE (lines 218-219, 244-245)
3. Priority 3 (MEDIUM): Refactor nested IF statements to EVALUATE (lines 267-286, 288-290, 308-314, 413~
417)

Would you like me to apply these fixes to the SAM1.cbl file?

# Task Completed O &P

ZCodeScan analysis complete for SAM1.cbl. Found 11 code quality issues:
HIGH Severity (3 issues)

+ Missing END-READ clauses at lines 391-393 and 426-428
« Missing END-CALL clause at lines 304-307

MEDIUM Severity (8 issues)

+ 4 occurrences of deprecated ACCEPT DATE[TIME (lines 218, 218, 244, 245) - should use CURRENT-DATE
instead

« 4 nested IF statements (lines 267-286, 288-290, 308-314, 413-417) - should use EVALUATE for better
maintainabilty

Recommended Fixes:

1. Add END-READ and END-CALL clauses to prevent scope termination issues
2. Replace ACCEPT DATE/TIME with CURRENT-DATE for better precision and timezone support
3. Refactor nested IF statements to EVALUATE statements for improved readability and maintainability

Allissues relate to COBOL best practices for maintainability and code structure.

@

% Advanced ~ %

¢ Gregory Lambert (7 years ago) Ln61,Col54 Spaces:3 UTF-8 LF {} COBOL Bob-Settings ¢? ZVDT-Demo.zosmf (zosmf), ZVDT-Demo.ssh (ssh) Q)




Try it... free IBM Z Open Editor Learn more about
https://ibm.github.io/zope

neditor-about

Z Open Editor Docs:

and provide feedback

https://ibm.github.io/zopeneditor-about/

Architecture deep-dive and demo:

Try our free Red Hat
Developer Sandbox

https://youtu.be/8Z0GPN7Ld2w

Day in the life: mainframe Git workflow video series:
https://developers.redhat.

com/developer-sandbox

https://mediacenter.ibm.com/playlist/details/1_000vqlh9/categoryld/189147203

Webinar on Developer on z/0S on Cloud:

https://ibm.webcasts.com/starthere.jsp?ei=1720262&tp key=daf37cfc24

IBM Wazi as a Service

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

Demo Video Playlist:
https://mediacenter.ibm.com/playlist/details/1 5g5geehb/

z/0S Development in the IBM Cloud Demo:
https://youtu.be/OdsfPiOfKto

Peter Haumer
phaumer@us.ibm.com
https://www.linkedin.com/in/haumer

IBM Software / © 2026 IBM Corporation



https://ibm.github.io/zopeneditor-about/
https://ibm.github.io/zopeneditor-about/
https://ibm.github.io/zopeneditor-about/
https://youtu.be/8Z0GPN7Ld2w
https://mediacenter.ibm.com/playlist/details/1_0o0vq1h9/categoryId/189147203
https://ibm.webcasts.com/starthere.jsp?ei=1720242&tp_key=daf37cfc24
https://www.ibm.com/cloud/wazi-as-a-service
https://www.ibm.com/cloud/wazi-as-a-service
https://www.ibm.com/cloud/wazi-as-a-service
https://www.ibm.com/cloud/wazi-as-a-service
https://www.ibm.com/cloud/wazi-as-a-service
https://www.ibm.com/cloud/wazi-as-a-service
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://ibm.github.io/zopeneditor-about/
https://ibm.github.io/zopeneditor-about/
https://developers.redhat.com/developer-sandbox
https://developers.redhat.com/developer-sandbox
https://developers.redhat.com/developer-sandbox
https://developers.redhat.com/developer-sandbox
mailto:phaumer@us.ibm.com
https://www.linkedin.com/in/haumer

BACKUP
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IBM ZCodeScan

A modern linting experience for COBOL.

- WIll highlight issues within your source code
and Problems view.

- Open web view with detailed problem
description.

- Customize which rules your organization wants
to utilize and the severity level of each rule.

- In addition to VS Code integration ZCodeScan
is also a CLI that can run on z/OS or other
platforms to perform scans as part of your build
automation pipeline.

- Use it to define Pull Request quality gates with
GitLab or GitHub.

- Integrate with DBB builds.
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COBOL > ce.. SAM1.cbl > {} PROGRAM: SAM1 > PROCEDURE DIVISION. > @ 000-

34 IDENTIFICATION DIVISION.

55 DATA DIVISION.

78 WORKING-STORAGE SECTION.

203 01 RPT-STATS-DETAIL.

£YUo YO RFI=INUM= I RAN—FRUL FAU Ll ,LliL,889.

209 05 FILLER PIC X(3) VALUE SPACES
210 05 RPT-NUM-TRAN-ERR PIC 772,772,729.

211 05 FILLER PIC X(80) VALUE SPACE!
212

213

214

215 PROCEDURE DIVISION.

is *zz;* Use CURRENT-DATE rather than ACCEPT DATE or ACCEPT TIME (IBM ZCodeScan)
218 View Problem (\CF8)  Quick Fix... (38.)

219 ACCEPT_CURRENT-TIME FROM TIME.

220 DISPLAY 'SAM1 STARTED DATE = '

221 CURRENT-MONTH

222 VA

223 CURRENT-DAY

224 e

225 CURRENT-YEAR

226 ' (mm/dd/yy) .

227 DISPLAY ' TIME =

228 CURRENT-HOUR

229 Iy

230 CURRENT-MINUTE

231 I

232 CURRENT-SECOND.

233 % TODO this is a task taa

TERMINAL PROBLEMS o OUTPUT Z/OS CONSOLE Z/OS RESOURCES TABLE

ceL SAM1.cbl 5

» cs. SAM1.cbl COBOL 8

/\ Use of uninitialized variables. (IBM ZCodeScan) [Ln 215, Col 8]

DOCUMENTATION

Rule details X @m -

Rule: Use CURRENT-DATE rather than
ACCEPT DATE or ACCEPT TIME

Category: Program Structure - Severity: MEDIUM

CURRENT-DATE provides a full timestamp including Date (with 4-digit year),Time
(hours, minutes, seconds, milliseconds)and Time zone offset (from UTC).
It works consistently across modern COBOL compilers and systems.

ACCEPT DATE or ACCEPT TIME only give basic values (e.g., YYMMDD, HHMMSS)
with less precision and no timezone info.

= SECTION.
).
PROCEDURE DIVISION.

ACCEPT WS-DATE FROM DATE.
ACCEPT WS-TIME FROM TIME.

Filter (e.g. text, **/*ts, !**/node_modul

/\ Use CURRENT-DATE rather than ACCEPT DATE or ACCEPT TIME (IBM ZCodeScan) [Ln 218, Col 12]
® Use CURRENT-DATE rather than ACCEPT DATE or ACCEPT TIME (IBM ZCodeScan) [Ln 219, Col 12]
/\ Use CURRENT-DATE rather than ACCEPT DATE or ACCEPT TIME (IBM ZCodeScan) [Ln 244, Col 12]
/\ Use CURRENT-DATE rather than ACCEPT DATE or ACCEPT TIME (IBM ZCodeScan) [Ln 245, Col 12]
@ End Clause is Required (IBM ZCodeScan) [Ln 304, Col 13]
(@ End Clause is Required (IBM ZCodeScan) [Ln 391, Col 12]
(@ End Clause is Required (IBM ZCodeScan) [Ln 426, Col 12]




Dependency Based Build in IBM Z Open Editor

User Builds of a single program

- Adds build when editing sources locally using Git.

- Uses Zowe profile and personal settings in
addition to ZAPP.

- Start a build with simple right-click or shortcut.

- Build operation uses language server to find local
copybooks and uploads with program.

- Executes build with settings specified in ZAPP.

- Downloads build logs and populates VS Code
Problems views with compiler warnings and info
messages.
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What are Bob's strengths?

Delivering Al at scale with ROI requires a unique approach. Bob is designed for that.

A Trusted Development
Partner Your Teams Can

Rely On

Enable consistent, confident
engineering across the SDLC,
with an AI partner teams want
to adopt

Modernization That
Improves Velocity
Without Sacrificing
Quality

Scale software development
while maintaining quality

Cost Control &
Transparency That
Sustains Innovation

Optimize, control, and reduce
costs across the SDLC

Shift-left without
adding friction

Detect issues earlier, reduce
rework, and deliver with
confidence

4 5 O/ Productivity improvement
O  across SDLC tasks

65%

Daily usage with higher
confidence and trust

40%
30%

Faster delivery for complex, 4 O O/
engineering work O

Efficiency gains in
structured workflows

Source for ROI metrics: IBM Client O

90%

Lower Al compute costs with
task-aware execution and
routing

Time savings on repetitive
SDLC tasks



IBM watsonx Code
Assistant for Z

Al-assisted mainframe application modernization

Accelerated application lifecycle

Agentic experience
brings purpose-built AI and automated

tooling for end-to-end modernization Agentic
workflows, from application analysis to SEREISHES
coding
Z
. : domai
Z application domain knowledge Zlfr?:wl::g;n

infuses tooling with Z specific language
and middleware context

© 2026 IBM Corporation



Agentic mainframe developer experience

Empower developers with Al agents that proactively understand goals, automate tasks, and collaborate
as intelligent partners, driving development forward with smart, goal-aware assistance

. . . o— . .
20:: Z application analysis 5.0 Zagentic coding

Plan and analyze mainframe applications to identify how to Explain, generate, and modify mainframe application code;
enhance or modernize applications before implementation refactor monolithic code to reduce complexity

“What is the impact of changing this business rule in my “Create a new COBOL program that does X using my coding

application?” standards”

“What is the impact if I add this capability into my application?” “Is there duplicate code in my program?”

"What parts of my application use this table?" “Refactor this code to remove GOTO statements”

[(a®)

Boost Productivity — Innovate faster by offloading routine tasks to Al Ae
H H N

Accelerate Delivery — Achieve faster time to value with goal-driven automation :—H

Hé' Improve Quality — Identify issues early with continuous AI guidance

;Ei.,::’

© 2026 IBM Corporation



Z application
analysis

Understand and document
mainframe applications,
enriching Al outputs with
enterprise specifics, driving
smarter, context-aware
insights

Sample agentic chat prompts
for Z application analysis:

"Build an architectural plan to add
multi-factor authentication into my
application.”

“What programs are impacted if I
update the Motor Policy table?”

"What parts of my application use
the Customer table?”

© 2026 IBM Corporation

1010

oco10

Understand applications

In-depth, enterprise-wide
analysis and visualization of
applications, programs, and
their dependencies, enabling
stronger business alignment
for modernization initiatives,
reduced risk, and faster time
to market

+

Document applications

Automatically generate high-
quality documentation of
complex Z application
structure, dependencies, and
business logic using an
agentic workflow and Z
Understand metadata,
reducing reliance on experts
and accelerating onboarding

N
Egi

Enhance outputs with
enterprise context

Ability to include enterprise
specifics, such as data
dictionaries and business
glossaries, into code
explanations and
documentation, enabling the
LLM to deliver precise and
business-aware analysis



/ agentic
coding

Execute complex, time-
intensive coding tasks by
leveraging intelligent Al
agents and automated
workflows to achieve faster,
more efficient outcomes

Sample chat prompts for Z
agentic coding:

"Update this program to insert a
new row into the existing table
that is based on the customer
number.”

"Explain what this COBOL module
does and help me refactor into a
series of modular business
services.”

"Based on the errors listed in the
log output, resolve the errors
accordingly for the programs in
my workspace."

© 2026 IBM Corporation
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Al-assisted coding

Implement new features by
generating, refining, and
transforming code with an
agentic chat interface that
leverages MCP-enabled
tools, accelerating delivery
and improving code quality

@
Streamline and
simplify code

Analyze code blocks and
programs to refactor
monolithic code into
modular, maintainable
structures, reducing
technical debt and lowering
change risk

@

Optimize and debug
code

Improve performance and
maintainability with
prioritized insights and
automated error detection
and resolution, reducing
defect-related downtime
and enabling faster, higher-
quality releases with greater
confidence



Example workflow - Update policy table

Sample developer prompt

“I need to add a column to the Motor Policy Table that captures if the vehicle is an electric car. Can you help me to
update all the programs with this field.”

Al agents automatically
identify dependencies
and generate code,
ensuring coding rules are
applied, before compile
and build, to accelerate orompt
delivery, reduce errors,
and ensure consistent  — | B
guality across enterprise
modernization initiatives

Retrieves list of tables in Gets the resource usage
the application from z from the tables across
understand metadata the different programs

Developer

Z
- ce N@ == @ ==IOND-=I0ED
mode
Obtains relevant Generates code Leverages z code Compiles and
documents such as accordingly in scan to validate if builds for
coding standards, existing COBOL coding rules verification*
impact analysis,and ~ modules were applied*

implementation

documentation *Requires IDzEE
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