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Disclaimer

Any reference to future plans are for planning purposes
only. IBM reserves the right to change those plans at its
discretion. Any reliance on such a disclosure is solely at
your own risk. IBM makes no commitment to provide
additional information in the future.
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Problem statement

With the Health Center, I can monitor a single Java
virtual machine (JVM) that is connected to a single
system, but I need to monitor the entire z/TPF
system to better understand the impact of
introducing Java to my environment.
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Solution

z/TPF system monitoring for Java applications
provides a system-wide view of all JVMs that are
running on a z/TPF system by collecting JVM data
and sending it to real-time runtime metrics
collection. The data is then sent to Apache Kafka
for further analysis and is visually represented in
Grafana dashboards.
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Solution — everything you need to get started

— Two APARs were created to address this solution:

« APAR PJ46312 (April 2021) provides the infrastructure to monitor Java
applications

« APAR PJ46275 (April 2021) provides enhancements to real-time
runtime metrics collection for monitoring Java applications

—z/TPF real-time insights dashboard starter kit:
e Ten new dashboards that are fully customizable

 Create your own dashboards
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Usage scenarios




Potential Scenarios for Use

» Investigation of these scenarios are made possible
by the Grafana dashboards

* High system/processor use caused by one or more
JVMs

» Irregular heap size usage caused by a JVM’s
garbage collector

* Unusually long response times caused by a lock
issue ina JVM *

* The lock issue scenario will be illustrated in the following slides
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JAM summary

88 ZRTMC JVM > 01. JAM Summary - (s ¢ ©2021-03-30 15:40:00 0 2021-03-30 15:50:01 ¥ » Q

Select JAMs/Objects to display: All v Select metrics to graph:  avg_response_time v

JAM Summary Displaying Data for Rightmost Time Point

JAM / Object ~ Total CPU Avg CPU # JVMs (Exp/Act) # Threads (Tot/InUse/Max) Ava Response Time (ms.us)
flightrules 58.24 29.12 2/2 8/8/8

kafka 0.41 0.20 21/2 8/0/4

Select JAM/Object Metrics From Dropdown Above

== avg_response_time_jam_flightrules

== avg response_time_jam_kafka

2021-03-30 15:49:36
= avg_response_time_jam_flightrules:
= avg_response_time_jam_kafka:

15:50
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JVM summary

88 ZRTMC JVM > 02. JVM Summary -

Select JAM/Object to display:  kafka v Select PIDs to display:  All Select metrics to graph:  avg_response_time ¥

JVM Summary Displaying Data for Rightmost Time Point

Avg Response Time (ms.us) Avg Global GC Interval
1074004895 £ 600.00 3989.00

1074069595 K 600.00 26195.00

Select JVM Metrics From Dropdown Above

< ©2021-03-30 15:40:00 to 2021-03-

Avg Global GC Pause Current Heap Size
5.73 73.69

4.83 62.00

== avg_response_time_pid_1074004895

== avg response_time_pid_1074069595
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2021-03-30 15:49:20
= avg_response_time_pid_1074004895:
= avg_response_time_pid_1074069595:

15:50




JVM drill-down

28 ZRTMC JVM > 03. JVM Drill-down -

< ©2021-03-30 15:40:00 to 2021-03-30 15:50

Select JAM/Object to display: kafka v Select PIDs to display: All v Select metrics to graph:  used_heap ¥

JVM Drill-down Displaying Data for Rightmost Time Point

PID ~ Log Directory JVM Threads (Daemon/Latest) GC Details Used Heap Heap Size Lock Status
1074069595 Link to Static Data 52/62 Link to GC Table 45.91 62.00 Link
1074004895 Link to Static Data 52/62

Link to GC Table 43.37 73.69 Link

Select JVM Metrics From Dropdown Above

== used_heap_pid_1074004895
== used_heap_pid_1074069595

2021-03-30 15:49:57

= used_heap_pid_1074004895: 43.4
= used_heap_pid_1074069595: 45.9
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Lock drill-down

88 ZRTMC JVM > 04. Lock Drill-down ~ (s < ©2021-03-30 15:40:00 t0 2021-03-30 15:50:01 ¥ > @Q

Select JAM/Object to display:  kafka v Select PID to display: 1074069595 v Select metric of focus: miss_pct ¥ Limit: 10 Select locks to display:  All » Select metrics to graph:  miss_pct ¥

Lock Summary Displaying Data for Rightmost Time Point Lock Contention: Miss Percentage - Lock Contention: Hold Time

Lock Name Description %miss v  %util Gets (#/Slow/Rec) Hold Time [2007CD... _ B [2007CD... . 1225520

[000000002007CD20] java/util/jar/Jar... 80.00 0 4416 /735/ 450 1225520 osor. [l 17% [20590F..

[0000000020590FC8] java/util/jar/Jar... 17.00 0 7/1/1 701184
[1FE8SD... . 13% [1FE8SD...

[000000001FE85D58] java/util/jar/Jar... 13.00 35/4/4 509440
[2028%... . 9% [20289%...

[00000000202896F0] java/util/jar/Jar... 9.00 13/1/2 905588
[1FES6E... . 8% [FESGE...

[000000001FE86E38] java/util/jar/Jar... 8.00 14/1/1 819003

Select Lock Metrics From Dropdown Above

miss_pct_lock_[000000001FD27B58]
miss_pct_lock_[000000001FEQ1A28]
miss_pct_lock_[000000001FE85D58]
miss_pct_lock_[000000001FE86E38]
miss_pct_lock_[000000002007C6F0]
miss_pct_lock_[000000002007CD20]

awppjoy

miss_pct_lock_[00000000202896F0]
miss_pct_lock_[0000000020289AE0]
miss_pct_lock_[0000000020590FC8]
miss_pct_lock_[00000000205910E8]
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Further Investigation

« More in-depth investigation can be done by using Health Center to connect
to the specific JVM

« Upon further investigation in this scenario, we find that the remote Kafka
server had stopped and was causing our lock and response time issues in
the JVM.

« After restarting the Kafka server, we can go back to our JAM
summary dashboard and check to see if the issue has been resolved.
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JAM Summary After Fix

88 ZRTMC JVM > 01. JAM Summary -

Select JAMs/Objects to display: All v Select metrics to graph:  avg_response_time v

JAM Summary Displaying Data for Rightmost Time Point

JAM / Object o Total CPU Avg CPU # JVMs (Exp/Act) # Threads (Tot/InUse/Max) Avg Response Time (ms.us)
flightrules 57.75 28.87 22 8/7/8

kafka 0.12 0.06 2/2 8/0/4

Select JAM/Object Metrics From Dropdown Above

== avg_response_time_jam_flightrules

== avg_response_time_jam_kafka
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Kafka Metrics

G ZRTMC JVM > 10. JMX Application Data - OlLast5minutes v || @ || & [10s ~

Select application: | Kafka v Select PIDs to display: | All Select metrics to graph: | avg_batch_size ¥

JMX Data Summary Displaying Data for Rightmost Time Point

JAM/Object PID Request Total Requests in Flight Batch Size Record Send Rate Record Size Request Latency Waiting Threads

kafka | 1074004895 4960734 ‘ 0 2736.24 5.02 575.14 ‘ 19.98 [ o

kafka 1074069595 4959014 ‘ 0 2726.19 5.01 575.38 ‘ 18.00 0

Select JMX Metrics From Dropdown Above

== avg_batch_size_pid_1074004895
== avg_batch_size_pid_1074069595
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Low-level details




Performance implications

—There is no measurable impact to production systems when running z/TPF
system monitoring for Java applications

—We recommend always running with this support on for your production
systems
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PJ46312: System-wide JVM monitoring

Java applications

z/TPF agent

Running in a JAM JSON

documents

Runs inside of each JVM

Monitors running Java
applications and
collects data

Data collected

Java applications by z/TPF agent

Not running in a JAM

Required startup options:
-Xhealthcenter:level=inprocess
-javaagent:/sys/tpf_pbfiles/apps/tpfjmon/tpfagent.jar
-cp /sys/tpf_pbfiles/apps/tpfjmon/tpfagent.jar
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JNI routine

Sends JSON

to tpfrtmc

tpfrtmc
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PJ46312: A closer look at the JSON documents

Java applications

Runningin a JAM

Java applications

Not running in a JAM

I— z/TPF agent

Runs inside of each
VM

Monitors running Java

> STy
applications and
collects data

z/TPF system monitoring for Java applications
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» tpfrtmc
Sends JSON

to tpfrtmc

Data varies based on
the Java application
running in this JVM

N\,
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—p —
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= Health Center data
= Select JMX data:

Kafka producer
metrics

CXF performance
metrics

Custom MBean data
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N\

JSON document

applications NOT
running in a JAM

= JVM relational data
= Health Center data
= Select JMX data:
— CXF performance
metrics
— Custom MBean data
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PJ46275: Real-time runtime metrics collection

system-wide JVM monitoring support

TCP/IP
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Putting it all together

Java applications

Runningin a JAM

Java applications

Not running in a JAM

PJ46275
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Thank you!

Let us know if you are interested in adopting this support or
we can help you in any way in the path toward adopting
Java on z/TPF. Please contact Dan Gritter -
dgritter@us.ibm.com
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