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Introduction 

 EPV products main policy has always been to provide all the 

needed information for z/OS performance analysis and 

capacity planning by running outside of z/OS 

 The major reason of this choice is our continuous effort to 

reduce customers z/OS hardware and software costs 

 Nevertheless, some customers still prefer to keep on z/OS their 

SMF and other z/OS data processing, because of this platform 

unmatched characteristics of security, availability, 

manageability and performance 
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Introduction 

 In z/OS 2.4 IBM introduced a new exciting functionality: z/OS 

Container Extensions (zCX) 

 Most applications, that are currently only available to run on 

Linux, will be able to run on z/OS as Docker containers 

 The impact on hardware and software costs will be greatly 

reduced thanks to the exploitation of zIIPs allowed by this 

technology 

 With zCX, it is now possible to run the EPV products on z/OS, 

with no changes to the source code 
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zCX and Docker 

 IBM zCX enables clients to deploy 

Linux applications as Docker 

containers in z/OS 

 zCX runs in a standard z/OS 

address space (STC) that includes 

the zCX virtualization layer, a Linux 

kernel, the Docker engine, and the 

application containers  

 The zCX virtualization layer allows 

access to z/OS resources 
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zCX and Docker 

 Linux storage is provided through z/OS VSAM linear data sets 

 Linux network access is provided through a high-speed virtual 

SAMEHOST link to the z/OS TCP/IP protocol stack; each 

Docker instance is represented by a z/OS Dynamic VIPA  

 Linux memory is provisioned by using private memory above 

the 2 GB bar managed by VSM (Virtual Storage Manager) and 

RSM (Real Storage Manager) 

 Linux virtual CPUs are provisioned to each zCX address space 

as dispatchable threads (TCBs) within the zCX address space  
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zCX and Docker 

 Most zCX processing is zIIP eligible  

 According to IBM, you should expect that at least 95% of zCX 

processing will run on zIIP (if enough zIIPs are available) 

 Running on zIIPs, zCX can also benefit of Simultaneous 
MultiThreading (SMT) 
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zCX and Docker 

 The major advantage of the Docker technology is the ability to 

encapsulate an application in a container with its own operating 

environment along with its code, run time, system tools, system 

libraries, and settings 

 You can deploy new applications without needing to install an 

operating system in a virtual machine 

 Everything you need to deploy for your application is available 

as one complete package in the form of a container 
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zCX and Docker 
11 

 A Docker instance may 

host one or more 

applications 

 Each application can be 

composed by one or 

more containers 

 Only one instance of the 

host operating system 

will be used 
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zCX and Docker 

 Docker allows sharing of resources, such as network, CPU, 

and storage to run multiple workloads 

 It also provides ways to control how many resources can be 

used by a container to allow an application running with all the 

needed resources 

 At the same time, it allows you to avoid it can exhaust all the 

host resources 
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zCX and Docker 

 For example, it is possible to deeply manage the CPU used by 

each single container. Here some of the most interesting 

options: 

--cpus: maximum number of available CPUs that a 
container can use 

 --cpu-shares: container’s weight, a concept similar to PRSM 

 --cpu-quota: the number of microseconds that the 
container is limited to before throttled, a concept similar 
to capping 
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zCX and Docker 

 As for the CPU, container’s access to memory can be 

managed with the following, and other more specific, options: 

 

 --memory: maximum amount of memory the container 
can use 

  --memory-swap: amount of memory the container is allowed 

to swap to disk 
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zCX and Docker 

 Multiple zCX instances can be deployed within a z/OS System; 

each of them will get his own zCX address space 

 You can assign them to different WLM service classes with 

different performance goals and eventually set capping limits 

for all or some of them 

 Standard SMF records (e.g. SMF 30, SMF 72) can be used to 

get the measurements needed for all the capacity management 

activities 
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zCX and Docker 

 The IBM Z hardware types supporting zCX are:  

 IBM z14 with the GA2 driver level 

 IBM z14 ZR1 

 IBM z15 

 The following software pre-requisites need also to be satisfied: 

 z/OS 2.4 

 z/OSMF 2.4  

 zCX is a base element of z/OS; no additional software cost for it  
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zCX and Docker 

 To install zCX, you need to follow the well documented RedBook 

“Getting started with z/OS Container Extensions and Docker” 

SG24-8457-00 

 If you already customized z/OSMF, zCX setup is not a complex 

activity 

 If you have to customize z/OSMF, it will require some more 

efforts, especially for RACF definitions 
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Architecture 

 The EPV architecture in this new 

environment foresee one zCX 

instance (a z/OS started task) 

named zCXEPV and, inside it, 

the following containers:  

 ftp-container 

 epv-container 

 http-logs-container 

 http-html-container 
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Architecture 

 The ftp-container is a dedicated FTP server; it allows to send 

the data to EPV 

 The epv-container includes a bundle of EPV products and 

MariaDB as database server 

 The http-logs-container is a dedicated HTTP server; it allows a 

constant monitoring of the EPV activities by accessing the EPV 

Focal Point portal with your web browser 

 The http-html-container is a dedicated HTTP server; it allows 

accessing the final EPV reports with your web browser 
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Architecture 

 The ftp-container shares the 

INPUT folders with the epv-

container 

 The epv-container reads the 

INPUT folders, writes in the 

EPV DB and in the LOGS 

and HTM folders which are 

shared with the http-logs-

container the http-html-

container 
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Architecture 

 A quick overview, directly on our zCX test environment… 

 First, connect to the zCX IP address via SSH and log in: you 

should get the following message 
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Architecture 

From there, you can issue commands to your containers and 

manage them 

 In this case, we just want to have a clearer look at the overall 

architecture, so we list all the available containers with the 

“docker ps - - no-trunc” command 
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Deployment 

 Two methods are available to deploy EPV containers on zCX: 

1. Pull from hub.docker.com (internet connection required) 

2. Load in the docker environment (NO internet connection 

required) 
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Deployment 

 Pull from hub.docker.com 

Before starting, you need to register to hub.docker.com; 
then, you have to login like that: 
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Deployment 

 Load in the docker environment 

EPV will send you all the needed images, then you have to 
run the following commands: 
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Deployment 

 In both cases, at the end you need to run SETUP.sh which 

prepares the EPV environment: 
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Running 

 At the end of the Deployment, SETUP.sh starts EPV zParser 

Agents Handler through StartEPV.sh: 
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Running 

 It is not mandatory, but for example you could connect to the 

epv-container and check if the EPVzParserAgentsHandler.PL 

program is running, like you normally do in a Linux 

environment. 

 Linux command: ps –ef | grep EPV 

 The output of the command should contain something like this: 

 

      perl EPVzParserAgentsHandler.PL … 
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Running 

 The only action remained to start working with EPV, is to send 

SMF data from the mainframe to the ftp-container. An example 

of JCL is reported here below 
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Running 

 As soon as data arrives in the input folders, the EPV zParser 

product, installed in the epv-container, collects it automatically 
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Running 

 During the night, at a specific hour you can customize, the EPV 

reports production will automatically start 

 You can check on the epv-container with the following 

command: ps –ef | grep NIGHTBATCH 

 The output of the command should contain something like this: 

 

       perl NIGHTBATCH_ZOS.PL … 
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Running 

 The whole process of SMF reading and reports production can 

be monitored by connecting with a web browser to the EPV 

Focal Point portal on the http-logs-container 
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Running 

 Final reports can be accessed by connecting with the web 

browser to the EPV HomePage on the http-html-container 
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