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 © IBM Corporation 2018. All Rights Reserved. 

 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  

 IBM, the IBM logo, DB2, z/OS, CICS, IMS, MQ and QMF are trademarks of International Business Machines 

Corporation in the United States, other countries, or both. 

 Java and all Java-based trademarks and logos are trademarks or registered trademarks of Oracle and/or its 

affiliates. 

 Microsoft and Windows are trademarks of Microsoft Corporation in the United States, other countries, or both. 

 Linux is a registered trademark of Linus Torvalds in the United States, other countries, or both. 

 Other company, product, or service names may be trademarks or service marks of others. 
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Critical Business Issues 

Speed of business and new 

digital requirements forcing 

need for real-time information 

  There is simply too much data for older    

architectures  

    Data resides in silos and unfamiliar formats 
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Traditional Data Integration 

 

Challenges of moving data 
(Traditional ETL)  

 
 

 

 
 

• Risk to data security 

• Data inconsistency 

• Rigid, limits business agility 

• High cost and latency  
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IBM Data Virtualization Manager for z/OS 

 IBM Data Virtualization Manager for z/OS 
 IBM® Data Virtualization Manager for z/OS® allows organizations to 

virtualize z/OS data with other enterprise data sources in real-time to 

provide comprehensive information that is readily consumable by analytics, 

digital applications and users. 

Data Virtualization Manager 

 for z/OS 

Value Proposition: 
 IBM Data Virtualization Manager for z/OS enhances IBM's premier z/OS data integration solution with new 

capabilities for creating real-time, virtual views of enterprise data - mainframe and non-mainframe.  

With Data Virtualization Manager, data remains securely in place, ready when needed in the right format, 

without the cost and complexity associated with moving data. Data Virtualization Manager unlocks the 

value of your mainframe data for real-time customer and business insights. 

Key Features:  
Keeps data secure and in-place with real-time data virtualization on IBM Z 

Support for a broad range of mainframe and non-mainframe data sources 

Breadth of APIs and interface support for SQL, JSON, REST, SOAP and HTTP 

 z/OS resident optimization for improved performance and TCO  

Abstraction layer to improve productivity and reduce reliance on mainframe skills 
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Modernization 

Faster, easier delivery of 

modern systems of 

engagement 

Optimization 

Reduce the 

cost/complexity of 

accessing mainframe 

data 

Real-time  

Analytics 

Need for immediate insight 

into your customer or 

business 

Data Virtualization Use Cases 
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 Data Virtualization 

Manager for z/OS 

Data Virtualization Technology Accelerates Real Time Analytics 

Predictive Analytics 
Discovering patterns/meaning in data 

Query Acceleration 
High-speed processing for complex Db2 queries 

BI Solution  
with Access, Virtualization and Visualization 

and Data Preparation 

Common metadata maps 

to share and reuse 

Universal Data Access 
Data Virtualization for all enterprise data - 

on and off mainframe  

 DB2 Analytics 

Accelerator 

Loader 

 QMF for z/OS 

 Machine Learning 

 for z/OS 

 

Open Data Analytics 

for z/OS 
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IBM Data Virtualization Manager for z/OS 

Virtualize z/OS data with other enterprise data sources in real-time to provide comprehensive 

information that is readily consumable by analytics, digital applications and users 

• zIIP eligible / avoid MLC costs 

• Optimized for z14, z13, EC12 

• Supports relational sources 

• Rules engine 

• Support any API:   

 SQL, NoSQL, REST, SOAP, HTTP 

• Python support 

• Automated discovery though IBM ADDI 

• Ships with industry mappings 

• Exploits 64-bit storage 

• Built-in MapReduce 

• Built-in parallel I/O  



© 2018 IBM Corporation 9 

New Feature: MQ Queues and Messages 

Ability to perform SQL-based 
analytics directly against MQ 
queues/messages 
 treats MQ queues/messages as a new 

data source 

 ability to filter on individual messages to 
include in result set 

 Join any DVM data sources with 
MQ messages to access as 
virtual table 

Support for MQGET (reads) and 
MQPUT (inserts) 
 Non-invasive, virtual access 

 Eliminates the need to extract data from 
queue 

 

Queue Manager 

 

IBM Data Virtualization Manager for z/OS 

 

 

Non-relational Data 
 

Adabas IDMS IMS VSAM 

MQGET MQPUT 

SMF 

SQL JSON Services 

z/OS 

Join data in queues and 

messages with non-

relational data 

Enable access/update to 

data in MQ via multiple APIs 
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 Allows multiple independent SQL requests to share a single result set 

 Front ends 

• IDAA Loader 

• IzODA - Spark Scala/Spark Java/Python DB API 

• QMF 

• JDBC/ODBC 

• Studio 

• Batch/DSSPUFI 

 

 Back ends 

• Sequential/Tape 

• VSAM/IAM 

• Adabas 

• zFS 

• Logstreams 

• MQ Series  

• IMS  

• IDMS  

Virtual Parallel Data 
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 VPD requests are joined in a named group 

 Each request specifies the name of the group 

 The first request to arrive creates the group; I/O begins immediately. 

 Requests arriving within a time interval are placed into the same group. 

 The group is closed when the last request arrives, or the timeout is reached. 

 Once the group is closed, the buffer can be wrapped/reused. 

 The back-end I/O is done once, and buffered in one or more large, wrapping, 64-bit memory objects. 

 All group members share the buffered results. 

 Each VPD request can specify its own degree of parallelism using MRC. 

Virtual Parallel Data 
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Recent PoT Environment 

AVZQ 

AVZ9 

DataStage ORCL 

z13 

  - 768GB 

  - 7 GPP 

  - 6 zIIP 

Windows VM 

  - 2 processors 

  - 8 GB 

Linux VM 

  - 2 processors 

  - 8GB 

DVM ODBC 

Objective: Replace multi-step ETL process to replicate IDMS tables to Oracle 
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ODBC Map Reduce 

13 
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How does IBM Data Virtualization Manager perform? 

zIIP engine exploitation  

Row  

Labels 
Sum of CPU  

Time 
Sum of zIIP 

Time 
Sum of IIPCP 

Time 
Sum of zIIP 

NTime 
%zIIP 

 eligible 

DVM 1 7099.03 5609.55 1389.58 5609.55 98.59%   

  

Test 

Case 
GPP's 

Number of zIIP 

engines 
Degree of  

parallelism 
Elapse time 

 in minutes 
SMT 

1 8 0 0 118.96 1 

2 8 5 0 98.68 1 

3 8 5 4 27.05 1 

4 8 5 8 17.14 1 

5 8 5 8 20.84 2 

6 8 5 10 17 2 

7 8 5 16 15.73 2 

8 8 8 8 13.83 1 

9 8 8 8 17.62 2 

10 8 8 16 11.72 2 

Tests performed at the IBM Systems Benchmark Center, Poughkeepsie, NY in Nov. 2017 running on IBM z13 

using 800GB of financial data - flat files, with a multitude of fields  

Parallelism impact on elapsed time  

 

zIIP exploitation 
• 99% of data virtualization runs on zIIP 

 

 Parallelism 
• Test Case 4 and 2 have same 

configuration 

• With degree of parallelism at 8 

elapsed time is reduced from 98.68 

minutes to 17 minutes  

• Furthermore, by adding 3 zIIPs, test 

case 8 shows even greater 

improvement bringing the elapsed 

time down to 13.83 minutes.   

• With enough zIIPs it will not unusual 

for us to see 1000% improvement 

for  elapsed times 
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Data Virtualization for Mainframe API Enablement 
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z/OS Connect 

Enterprise Edition 

Trusted zone 

CICS 
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DMZ Inner APIs Outer APIs 

Discovery 
Services 

REST Services 

REST API  

Consumers 

 z/OS Connect Enterprise Edition V3.0 enables 

the exposure of existing backend 

services/applications as RESTful inner APIs 

 

 

z/OS Connect EE v3 
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Data Virtualization for Mainframe API Enablement 
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CICS 

IMS 

WAS 

MQ 

DB2 

DVM 

Data Virtualization 

Manager for z/OS 

Adabas 

IMS DB 

IDMS 

SMF 

VSAM 

Non z/OS 
 z/OS Connect Enterprise Edition V3.0 and Data 

Virtualization Manager enable the exposure of 

existing backend services/applications and data 

as RESTful inner APIs 

 

Trusted zone 
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DMZ Inner APIs Outer APIs 

Discovery 
Services 

REST Services 

REST API  

Consumers 

SQL 

z/OS Connect 

Enterprise Edition 

 

z/OS Connect EE v3 and Data Virtualization Manager 
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• DVM Server (SMP/E)  

 

• Studio (Eclipse-based) 

 

• Drivers (ODBC/JDBC) 

Installable components  

IBM Data Virtualization Manager for z/OS 
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Installing the IBM Data Virtualization Manager for z/OS (DVM) 

 Standard SMP/E Installation  

 Program Directory lists the 22 

Rel files shipped with the product 

 SAVZLOAD, SAVZCLOD and 

SAVZPRC must be PDSEs 
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Configuring the DVM Server 

 Installation and Customization 

Guide contains high level 

checklist 

 7 Required tasks 

 3 Optional tasks 
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DVM Studio connections 

 Connection String 

 JDBC Connection string to DVM 

Started Task on z/OS 

 JDBC Connection string to DB2 

 SDSF OUTPUT DISPLAY VDBS     STC07224  DSID     2 LINE 110      

 COMMAND INPUT ===>                                             

13.33.32 STC07224  VDS1290H VDBS     OEPORTNUMBER         '1200' 
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DVM Studio view 

 Virtual table view within 

the studio 

 View existing virtual 

tables 

 Create new virtual 

tables 

 Execute sample test 

queries 
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Creating virtual tables 

 Virtual Tables 

 A right-click supplies 

various virtual table 

options 

 Select the “create virtual 

tables” option 
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Data sources 

 Data sources 

 List of available z/OS 

data sources 

 VSAM will be the data 

source in this 

example 
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Virtual table options 

 Virtual table options 

 Supply a name for 

the virtual tables, 

names are non-

qualified names 

 Option to create 

one flat table or 

parent/child tables 

for reoccurs 

 PDSE for 

metadata library   
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Copybooks 

 Copybook options 

 Pull down menu to 

choose what copybook 

dataset to access 

 Members will be 

displayed  

 Select/download the 

appropriate VSAM 

copybook  
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Copybook - continued 

 Copybook options 

 Visual representation of selected 

copybook 

 Ability to select start/end fields 

 Example – not selecting a “Filler” 

field 
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VSAM cluster name 

 Final options 

 Input VSAM cluster name 

and click to validate 

 Post/pre exit options 

 Ability to use an alternate 

index 

 Finish to create 
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Data validation 

 Data validation 

 Right-click the virtual 

table name 

 Select the option to 

query the data 

 A SQL virtual table 

query will be generated 

to validate the data at 

rest 
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Data validation - continued 

 Result Sets 

1. All data flattened in 

one table 

2. Parent table for 

VSAM cluster 

3. Child table for 

reoccurs 

Parent/child to connect 

tables  

1 

2 

3 
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Application Access 
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Access virtual tables from COBOL 

      ***************************************************************** 01300001 

       1000-OPEN.                                                       01310001 

      ***************************************************************** 01320001 

            DISPLAY 'OPENING CONNECTION TO DVS SERVER: ' DVCB-SSID.     01330001 

            MOVE MESSAGE-LENGTH TO DVCB-MESSAGE-LENGTH.                 01340001 

            MOVE FCT-OPEN TO DVCB-REQUEST-CODE.                         01350001 

            CALL DSCLIENT USING DVCB SEND-AREA RECEIVE-AREA             01360001 

                  ERROR-AREA SQLDA-AREA.                                01370001 

            PERFORM 5000-CHECK-RESPONSE.                                01380001 

      ***************************************************************** 01390001 

       2000-SEND-SQL.                                                   01400001 

      ***************************************************************** 01410001 

            DISPLAY 'SENDING SQL TO DVS SERVER: ' DVCB-SSID.            01420001 

            MOVE FCT-SEND TO DVCB-REQUEST-CODE.                         01430001 

            MOVE SEND-LENGTH TO DVCB-SEND-LENGTH.                       01440001 

            CALL DSCLIENT USING DVCB SEND-AREA RECEIVE-AREA             01450001 

                  ERROR-AREA SQLDA-AREA.                                01460001 

            PERFORM 5000-CHECK-RESPONSE.                                01470001 

 Traditional COBOL coding 

1. Access data in place, 

VSAM, Sequential, 

IMS,etc. 

2. DSCLIENT embedded in 

COBOL code to access 

virtual tables  
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DVM code generator 

 Generating Code 

 Virtual table/view 

definition complete 

 Right-click on table/view  

and choose “Generate 

Code From SQL” 
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DVM code generator 

 Generating Code 

 Input and target of code 

 Variables 
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Choose application type 

 Application code options 
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Generated Java code 

 Generated code is a 

complete working 

program 

 Samples show the 

connection to DVM and 

the SQL prepare and 

execute 
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ISPF interface 
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Trace browse 

Pink – executed on zIIP 

Green – executed on GPP 

 

TCBADDR: 

C* - zIIP and GPP same 

speed 

D* - zIIP faster than GPP 

 

Line commands: 

P/PP – print 

S/SS – print with zoom 

 

Primary commands: 

DISPLAY 

PROFILE 
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A Modern Option to Data Federation  

 InfoSphere Classic Federation Server for z/OS - provides 

integration of non-relational z/OS data with distributed 

tools and applications through SQL-driven access to z/OS 

data sources 

 

IBM® Data Virtualization Manager for z/OS® - allows 

organizations to virtualize z/OS data with other enterprise 

data sources in real-time to provide comprehensive 

information. 

 

API support limited to SQL Support for any API – SQL, NoSQL, REST, SOAP… 

No support for zIIP specialty engine Up to 99% zIIP eligible for low TCO 

No machine specific software versions 

 

Support for 4 optimized machine specific versions 

(z14, z13, EC12, and z196) 

Performance - does not support parallelism  High Performance - built in MapReduce parallelism 

No support for DRDA Full DRDA Support  

No industry data model support Pre-built metadata maps for ISO 8583 and 20022 
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Simple 
Get transactional access, no data movement 

 

Open to all Apps 
Modern APIs enable access 

 

Secure 
Avoid risk by reducing moving data off Z Systems 

 

Fast 
Exploits Z architecture, including parallelism and in-

memory processing 

 

Cost Effective 
Keeps Z costs down with up to 99% zIIP offload 

 

  

Non z/OS data 

IBM Data Virtualization 

Manager for z/OS 

ANY Data for ANY Application  
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IBM Announcement 

http://www-

01.ibm.com/common/ssi/ShowDoc.wss?docURL=/co

mmon/ssi/rep_ca/4/897/ENUS217-

404/index.html&lang=en&request_locale=en 

 

Product documentation 

 http://www-

304.ibm.com/support/docview.wss?uid=swg27020910

#ibmdvmz-lib 

 

YouTube "IBM Data Virtualization Manager for z/OS" 

channel  

https://www.youtube.com/channel/UCtbd_4oHoH-

uKDYgSSRL7SA  

 
Be sure to subscribe for new videos and to hit “Like” button 

 

 

 

 

Where to Go for More Information 

http://www-01.ibm.com/common/ssi/ShowDoc.wss?docURL=/common/ssi/rep_ca/4/897/ENUS217-404/index.html&lang=en&request_locale=en
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