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Trademarks 

Å Co:Z® is a registered trademark of Dovetailed Technologies, 

LLC 

Å AWS®, Amazon Elastic Compute Cloud®, and Amazon S3® are 

registered trademarks of Amazon Web Services, Inc 

Å z/OS®, DB2®, zEnterprise® and zBX® are registered 

trademarks of IBM Corporation 

Å Java® are registered trademarks of Oracle and/or its affiliates 

Å Hadoop® and HDFSÊ are either registered trademarks or 

trademarks of the Apache Software Foundation 

Å Hortonworks® is a registered trademark of Hortonworks Inc. 

Å Linux® is a registered trademark of Linus Torvalds 
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Dovetailed Technologies 

We provide z/OS customers world wide with innovative 

solutions that enhance and transform traditional mainframe 

workloads: 

 

ÅCo:Z Co-Processing Toolkit for z/OS 

ïz/OS Enabled SFTP, z/OS Hybrid Batch, z/OS Unix Batch 

integration 

ïuses IBM Ported Tools for z/OS - OpenSSH 

 

ÅJZOS   

acquired by IBM in and now part of the z/OS Java SDK 
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Agenda 

Å Introduce z/OS Hybrid Batch Processing 

ÅHello World Example 

ÅSecurity Considerations 

Åz/OS Hybrid Batch and public cloud services 

ïExample: generate and publish PDF documents using input 
from z/OS data sets. 

ÅRun and managed as a z/OS hybrid batch job 

Å1 million PDFs (60 GB) generated and published on a 
public cloud Hadoop cluster in an hour for < $25 

ÅAll example code, JCL, and tools available free 

ÅSummary 

ÅReferences 
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Hybrid Computing Models 

Well Known: 

ÅLinux or Windows as user-facing edge, web and 

application servers (zBX, zLinux, or on a non-z platform) 

ïz/OS provides back-end databases and transaction 

processing 

ÅzBX as special purpose appliances or optimizers 

ïDB2 Analytics Accelerator 

ïDataPower 

 

Another Model:  z/OS Hybrid Batch 

ÅzBX/zLinux/Linux/Unix/Windows integrated with z/OS batch 
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z/OS Hybrid Batch Processing 

1. The ability to execute a program or script on a virtual server from a 
z/OS batch job step 

2. The target program may already exist and should require little or no 
modification 

3. The target programôs input and output are redirected from/to z/OS 
spool files or datasets 

4. The target program may easily access other z/OS resources: DDs, 
data sets, POSIX files and programs 

5. The target programôs exit code is adopted as the z/OS job step 
condition code 

 

Network Security provided by OpenSSH. 

Data security governed by SAF (RACF/ACF2/TSS) 

 

Requires new enablement softwareé 
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Co:Z Co-Processing Toolkit 

Å Implements z/OS Hybrid Batch model 

ÅCo:Z Launcher starts a program on a target server and 
automatically redirects the standard streams back to 
jobstep DDs 

ÅThe target program can use Co:Z DatasetPipes commands 
to reach back into the active jobstep and access z/OS 
resources: 

ïfromdsn / todsn  ï read/write a z/OS DD or data set 

ïfromfile / tofile  ï read/write a z/OS Unix file 

ïcozclient  ï run z/OS Unix command 

ÅFree (commercial support licenses are available) 

ÅVisit http://dovetail.com for details 
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http://dovetail.com/


zEnterprise Hybrid Batch Processing 
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Private Cloud Hybrid Batch Processing 
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Public Cloud Hybrid Batch Processing 
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Hybrid Batch ï Hello World 

ÅSimple example illustrating the principles of Hybrid Batch 

Processing 

ÅLaunch a process on a remote Linux server 

ïWrite a message to stdout 

ïIn a pipeline: 

ÅRead the contents of a dataset from a jobstep DD 

ÅCompress the contents using the Linux gzip command 

ÅWrite the compressed data to the z/OS Unix file system 

ïExit with a return code that sets the jobstep CC 
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z/OS Linux 
//HYBRIDZ JOB ()  
//RUN EXEC PROC=COZPROC, 
// ARGS= ' u@linux '  

//COZLOG DD SYSOUT=*  
//STDOUT DD SYSOUT=*  
//INPUT DD DSN=MY.DATA  
//STDIN DD *  

echo òHello $(uname)!ó 
fromdsn  ðb DD:INPUT |  
gzip   ðc |  
tofile  ðb / tmp /out.gz  
exit 4  

//  

/ tmp /out.gz  

RC = 4 

1 

2 

3 

4 

4 

5 



Hello World:  Hybrid Batch 

1. A script is executed on a virtual server from a z/OS batch 

job step 

2. The script uses a program that already exists -- gzip  

3. Script output is redirected to z/OS spool 

4. z/OS resources are easily accessed using fromdsn , 

tofile , etcé 

5. The script exit code is adopted as the z/OS job step CC 
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Hello World ï DD:STDOUT 
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Hello Linux!  
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Hello World ï DD:COZLOG 
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CoZLauncher [N]: version: 3.0.0 2014 - 11- 12 

cozagent [N]: version: 1.1.2 2013 - 03- 19 

fromdsn (DD:STDIN)[N]: 5 records/400 bytes readé 

fromdsn (DD:INPUT)[N]: 78 records/6240 bytes readé 

tofile (/ tmp/out.gz)[N]: é 1419 bytes written 

todsn (DD:STDOUT)[N]: é 13 bytes written 

todsn (DD:STDERR)[N]: é 0 bytes written 

CoZLauncher [E]: u@linux  target é ended with RC=4 
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Hello World ï DD:JESMSGLG 
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JOB01515 ----  FRIDAY,  7 SEPT 2014 ----  

JOB01515  IRR010I  USERID GOETZE   IS ASSIGé 

JOB01515  ICH70001I GOETZE   LAST ACCESS ATé 

JOB01515  $HASP373 HYBRIDZ  STARTED ï INITé   

JOB01515  -                           

JOB01515  -STEPNAME PROCSTEP    RC   EXCPé   

JOB01515  - RUN      COZLNCH     04   1345é   

JOB01515  - HYBRIDZ  ENDED.  NAME -     

JOB01515  $HASP395 HYBRIDZ  ENDED   
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Co:Z Hybrid Batch Network Security 

ÅOpenSSH is used to establish secure, authenticated 

network connections. 

ïIBM Ported Tools OpenSSH client on z/OS 

ïOpenSSH sshd server on target system 

ÅBy default, data transfer is tunneled (encrypted) over the 

ssh connection 

ïOptionally, data can be transferred over raw sockets (option: 

ssh-tunnel=false) 

ÅThis offers very high performance without encryption costs 

ÅIdeal for a secure network, such as zEnterprise 

HiperSockets or IEDN 
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z/OS Hybrid Batch and a Public Cloud 

ÅWhy use a public cloud? 

ïInfrastructure, platforms, and services on demand 

 (see other sessions for lots of hand-waving on this) 

Åz/OS is generally not suited as a cloud services provider. 

ïOperating system, language, software requirements 

ïServices like Hadoop are designed to horizontally scale 

across commodity hardware platforms 

Åz/OS Hybrid Batch offers a solution 

ïz/OS centric operational control 

ïData and process connectivity 

ïSecurity 
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Using Co:Z Toolkit with Cloud Services 

ÅThe Co:Z Launcher and Dataset Pipes utilities facilitate: 

ïRedirect input data from z/OS to the cloud 

ÅData sets, POSIX files 

ÅOther sources, DB2, etc 

ïExecuting compute intensive jobs on cloud servers 

ÅSource maintained on z/OS 

ÅControl launch/termination of Hadoop clusters 

ÅMonitor progress in the job log 

ïRedirect results to z/OS 

ÅJob spool 

ÅData sets, POSIX files 

ÅOther destinations, DB2, etc 
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Generate, Publish Documents from z/OS data  

ÅExample: generate and publish a million PDF documents 

using input from z/OS data sets 

ÅJava driven PDF generation can be time consuming and 

expensive on the zSeries architecture  

Åz/OS hybrid batch can be used to:  

ïTarget Java execution to a Hadoop cloud cluster 

ïEnable z/OS operations to retain control of scheduling 

ïPublish the resulting PDFs in cloud storage 

ÅFor example code and JCL see: 

ïhttp://dovetail.com/products/casestudyitext.html 
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PDF Generation (a.k.a ñstampingò) 
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See http://dovetail.com/products/casestudyitext.html 

 

(a single process implementation) 

http://dovetail.com/products/casestudyitext.html


PDF Generation using Hadoop cloud service 
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PDF Generation Example Overview 

ÅWrite a Java MapReduce application to generate PDFs. 
ïSee our example code to get started.  You can use the free 

Hortonworks Hadoop sandbox for testing. 

 

Å Configure Amazon Web Services 

 

Å Create and Launch an Amazon Elastic MapReduce (EMR) 
Cluster  

 

Å Run Co:Z Launcher, executing the Java MapReduce on EMR 

 

Å Terminate the Amazon EMR Cluster 

 

Å View generated PDFs using Amazon S3 URLs 
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Configure Amazon Web Services 

ÅCreate an AWS Account at http://aws.amazon.com 

ÅCreate an Amazon S3 bucket 

ÅCreate an EC2 access key pair 

ÅCreate an Identity and Access Management (IAM) User 

ÅConfigure static website hosting 

ÅEnable access to the published PDFs 

 
Note:  The README in our downloadable example walks through these steps for proof 

of concept purposes; however, refer to aws.amazon.com for complete AWS 

documentation and recommendations for configuration and security. 
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Create and Launch an Amazon EMR Cluster 
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Bootstrap Action 
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#!/ bin/bash  

wget  http://www.dovetail.com/downloads/coz/coz - toolkit - 1.1.2 - 1.x86_64.rpm  

sudo  rpm - i  coz - toolkit - 1.1.2 - 1.x86_64.rpm  

mkdir  - p /home/ hadoop / tmp  



Starting the Cluster 
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Starting the Cluster é 
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Cluster is Ready 
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Å Transfer your mykeypair.pem to your z/OS .ssh directory 

Å Click on the SSH link and follow instructions to connect to the 

Master public host name from z/OS  


