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Agenda • Why observability 

matters!

• What is 

OpenTelemetry?

• OpenTelemetry with 

MQ on distributed

• OpenTelemetry with 

MQ on z/OS

• Live demo

• A quick flick at the 

MQ Console
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Why observability matters!
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Why end-to-end observability?

Distributed 

Application

Mainframe 

Services

Cloud 

Services

Software-as-

a-Service

End-to-end observability

Dashboards Actionable Insight

Automation

Context & Correlation

Signals

Engineers

Observability provides 
deep visibility into 
modern distributed 
applications for faster, 
automated problem 
identification and 
resolution.

Source: IBM – What is observability?
IBM Corporation 2026
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What is OpenTelemetry?
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What is OpenTelemetry?

OpenTelemetry 

Protocol
Application

Code

Observability 

Backends

OTLP Receivers Processors ExportersAPI SDK Exporters

Collector Instrumentation

Application

Semantic Conventions

OpenTelemetry is a vendor-agnostic observability framework that assists in 
generating, processing, and distributing telemetry data such as metrics, traces, 
and logs. 



OpenTelemetry has lots 

of support already out 

there!
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OpenTelemetry has lots 

of support already out 

there!
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Distributed Tracing – a conceptual view

Service A
Application 
Service

Tracer

Service B
Application 
Service

Tracer

Service C
Application 
Service

Tracer

(1) Context Propagation

Instrumentation

trace_id

Spans

span_id
parent_id

Observability backend - required to make use of collected data.

Send each span with:

• context: trace_id, span_id 
• parent_id
• start- and end timestamp
• metadata: attributes, events, status, …

Trace: single request and its path through a system of services
 
Span (timespan): represents a unit of work or operation

Tracers are part of the runtime and collect data.

A

B

C

Trace

Root Span

Client Span

Server Span

Internal Span

Producer & Consumer 
Spans (asynchronous)

Events

A B C

Span Link

Dependency Map & Blast 
Radius

(2) Export of spans
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What does this actually look like?

IBM Corporation 2026



W3C Trace Context and Baggage

The default propagators 
of OpenTelemetry are 
the W3C Trace Context 
and Baggage.

Traceparent Header

Enables correlation of requests 

across service boundaries.

Composed of version, trace ID, 

parent ID, and additional trace flags.

Sampled: if 1, trace is sampled and 

should be collected.

Sampled is set by vendors and 

tracing systems as part of their 

sampling strategy.

If a traceparent is marked as 

sampled, the spans of this trace are 

to be recorded.

Tracestate Header

Allows for vendor-specific or 

system-specific trace context to be 

propagated across services.

Tracestate is used to propagate 

sampling-related metadata to 

down-stream services and across 

multiple tracing systems to ensure a 

consistency in the recording of 

traces.

Tracestate key-value pairs are 

recorded in all the spans emitted as 

part of the trace.

Tracestate is always truncated at 

512 bytes.

Baggage

Allows propagation of arbitrary key-

value pairs across services. 

Baggage attributes are not 

automatically added to span 

attributes.

Allows for much larger quantities of 

data to be attached to trace, if 

required. 

If you need baggage information in 

spans, this is usually done explicitly 

in your application code by reading 

attributes from the baggage and 

adding them to the span.
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OpenTelemetry Trace Format

Resource Attributes Value

host.name vsi-s390x-01

host.arch s390x

os.type linux

os.description Linux 5.15.0-113-generic

process.command_args /usr/lib/jvm/<...>/bin/java

-javaagent:./otelagent.jar
Client

process.executable.path /usr/lib/jvm/java-17-openjdk-

s390x/bin/java

process.pid 27349

process.runtime.

description

Ubuntu OpenJDK 64-Bit Server 

VM 17.0.12+7-Ubuntu-
1ubuntu222.04

process.runtime.name OpenJDK Runtime Environment

process.runtime.version 17.0.12+7-Ubuntu-

1ubuntu222.04

service.instance.id b50f550b-347a-4d1f-ae20-

753efcd3a28

service.name http_demo:java

Resource Attributes

Span Attributes Value

server.port 8000

server.address localhost

url.full http://localhost:8

000/span-demo/

http.response.status_

code

200

http.request.method GET

network.protocol.

version

1.1

thread.name Main

thread.id 1

Span Attributes

IBM Corporation 2026



OpenTelemetry Sampling

Traces that finish with no issues

Traces with 
high latency

Traces with 
specific 

attributes

Traces with 
errors

Representative 

Sample

Do you really need all this data?

Or would the right sample be 
sufficient?

Source: OpenTelemetry - Sampling
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https://opentelemetry.io/docs/concepts/sampling/
https://opentelemetry.io/docs/concepts/sampling/
https://opentelemetry.io/docs/concepts/sampling/
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Head-based Sampling

Sampling decision is made when the 
trace is created.

Tail-based Sampling

Sampling decision is made when the 
trace is complete.

Probability Sampling

A fixed percentage of requests 
are sampled based on a 
probability.

Priority Sampling

Request are sampled based on 
their priority.

AlwaysOn / AlwaysOff 
Sampling

Every request is / is not sampled.

Rate Limiting

A given number of requests per 
second are sampled.

Context-aware Sampling

Sampling is based on  custom 
attributes.

Target sampling

Sample specific types of 
requests, e.g., with error, or high 
latency.

Adaptive or Dynamic 
Sampling

Adjust sampling rate based on 
request volume, traffic patterns, 
error rate etc.

Trace sampling techniques

14
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OpenTelemetry on Distributed 
MQ

IBM Corporation 2026



Trace Support

• MQ 9.3.5 introduced support for Otel traces on 

Linux, AIX, and Windows

• This is provided in the form of an API exit 

which was developed by the Instana team

• Once installed, the exit will emit spans for 

MQPUT/MQGET calls

• Spans can be exported to Instana, or any other 

observability solution that understands the 

Otel spec (Jaeger, Prometheus, Grafana…)

• MQ Appliance introduced support in MQ 9.4 CD

End-to-end Application Trace

HTTP Span

MQ Put Span

MQ Get Span

Database Insert Span

Time spent on queue

IBM Corporation 2026



• Download the exit from 

https://ibm.biz/mqinstanaexit

• Extract on queue manager machine

• Add to qm.ini or mqs.ini

• Configure the exit

• Start your queue manager

• Do some messaging!

Setting up the exit

LOG_LEVEL="debug"
SPAN_FORMAT="otel"
MONITOR_LEVEL="debug"
#IBMMQ_DEST_MONITOR_LEVEL_OFF = "" 
#IBMMQ_DEST_MONITOR_LEVEL_QUIET = "" 
#IBMMQ_DEST_MONITOR_LEVEL_NORMAL = ""
IBMMQ_DEST_MONITOR_LEVEL_DEBUG = "*" 
IBMMQ_PUBSUB_SUPPORT = "on" 

OTLP_EXPORTER_GRPC_ENDPOINT = "localhost:4317"

17
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Implications of OTel 

• OTel trace relies on the traceparent and 

tracestate headers

• Instana sets both, but only traceparent is 

mandatory

• Visible to applications, hence potentially 

problematic if your application can’t deal with 

RFH2 headers or doesn’t use the message 

property APIS

• PROPCTL(NONE) is a solution to this, but 

results in broken traces, and therefore reduced 

observability

• The exit also provides a number of options as 

to when to add OTel headers to a message: off 

(never), quiet (never, but still traced), normal 

(if already has headers), debug (always) IBM Corporation 2026



Instrumentation

For OTel to be useful you need to be able to propagate the 

trace through your application from end to end, and to 

have each piece of the application emit spans

The Instana exit is just one part of your application

You can manually instrument each component of your 

application, or there are lots of open-source tooling that 

will do this for you for a wide variety of languages and 

frameworks. A good example of this is for HTTP requests 

which are easy to automatically instrument

But this is also possible for messaging. For example there 

is instrumentation support for JMS

IBM Corporation 2026



Coming back to z/OS…
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IBM MQ for z/OS

• From 9.4.3:

• z/OS queue managers can take part in traces 

and emit spans for point-to-point messaging 

scenarios.

• Traces can be propagated to and from 

distributed queue managers.

• Applications can manually instrument 

messages by setting message properties or 

using open-source instrumentation (i.e. JMS).

• Automatic context propagation CICS TS 6.3 

without applications needing to be able to 

tolerate message properties.

• From 9.4.5:

• Queue managers can participate in traces for 

pub/sub scenarios

• Automatic context propagation with IMS via 

the IMS Bridge without applications needing 

to be able to tolerate message properties

!QL2C ALT QMGR OTELTRAC(ON) OTELPCTL(AUTO)

!QL2C ALT QL(MY.Q) OTELTRAC(ON) OTELPCTL(AUTO)

IBM Corporation 2026



A live demo

MQ on 
distributed

RequestQ 
(remote)

ReplyQ (local)

MQ on  z/OS

RequestQ 
(local)

ReplyQ 
(remote)

Dist App
(JMS)

z/OS App
(JMS)

Instana Exit

z/OS Emitter 

Stack

Jaeger (Linux)

SMF

OTLP

OTLP

Auto  instrumentation

OTLP
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Wider support
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Introducing IBM Z Observability Connect
Formerly IBM Z APM Connect

IBM Z Observability Connect is positioned to be the single data aggregator for mainframe 

operational data and deliver it to multiple consumers for observability of application and 

resources. It adds value by managing, filtering and enriching the source data for 

interchangeable consumers
 

Demand for OpenTelemetry on 
IBM Z is growing, success is 
dependent simplicity of adoption

Observability platforms look to 
integrate trace, metrics and log 
signal types to provide end-to-
end visibility

Clients are concerned about cost 
and management of enabling 
OpenTelemetry across critical 
z/OS resources

IBM Corporation 2026



Introducing Z Observability Connect

Metrics
SMF 

OMEGAMON Data Provider
Other OTLP sources

Observability 

Consumers

Observability 

Consumers

Z Observability Connect
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Management of operational data, 
including SMF / Log transformation to 

OpenTelemetry Protocol
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z/OS and Subsystem Logs

Other OTLP sources
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Trace
ZAPM Trace

z/OS Data Gatherer
Other OTLP sources

Sample Dashboards 

Clustered deployment for High Availability
(Kubernetes / Red Hat OpenShift)

IBM Z
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The MQ Console
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MQ Console 

Dashboards

The IBM MQ Console allows 

common administrative tasks to 

be performed through a 

graphical user interface.

The Overview tab eliminates the 

manual look-up of key 

information so you can quickly 

understand the state of your 

queue manager, and act on 

emerging issues before they 

become problems.

IBM Corporation 2026



MQ Console 

Dashboards

The IBM MQ Console allows 

common administrative tasks to 

be performed through a 

graphical user interface.

The Overview tab eliminates the 

manual look-up of key 

information so you can quickly 

understand the state of your 

queue manager, and act on 

emerging issues before they 

become problems.

See if the Queue Manager is 
under pressure (CPU, 
Memory, Storage). These will 
map to different metrics on 
each form factor

See the number of 
connected 
applications, 
channel instances, 
and MQ 
connections

Gain confidence by 
seeing the number 
of messages 
passing through 
the Queue 
Manager

If the Queue 
Manager is part of 
an MQ Network, 
show the 
connected Queue 
Managers

See if any queues 
are becoming full, 
and need action

See activity in the 
MQ Network from 
this Queue 
Manager’s 
perspective

IBM Corporation 2026



MQ Console Dashboards

• The new Applications and MQ network tabs 
give you a quick view of the connected 
applications, and other connections in your MQ 
network.

• Easier for admins and developers to perform 
real-time analysis of: 

– Application connectivity

– Queue manager to queue manager 
networking

• Reduce the time to resolution of issues

• Allows less skilled users to carry out analysis

IBM Corporation 2026



Q&A
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