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About This Book

This book contains general information about the Product Name product and
isintended for OS/390 system administrators.

How This Book Is Organized

This book is organized as follows:

Section

Description

“Introduction”

provides an overview of Product Name

“MAINVIEW Batch Optimizer
Editions”

describes the Standard, Advanced, and Enterprise
editions of MAINVIEW Batch Optimizer

“Features of MAINVIEW
Batch Optimizer”

explains the features of MAINVIEW Batch
Optimizer

“Benefits of Batch Optimizer”

explains the benefits of MAINVIEW Batch
Optimizer

“Summary and Justification”

explains how Product Name will save your
organization time and money

In addition, an index appears at the end of the book.

Related Documentation

BMC Software products are supported by several types of documentation:

» online and printed books

e onlineHdp

* release notes and other notices

About This Book Vii



Online and Printed Books

The books that accompany BM C Software products are available in online
format and printed format. If you are a Windows or Unix user, you can view
online books with Acrobat Reader from Adobe Systems. The reader is
provided at no cost, as explained in “To Access Online Books” on page viii.
You can also obtain additional printed books from BMC Software, as
explained in “ To Request Additional Printed Books’ on page viii.

To Access Online Books

Online books are formatted as Portable Document Format (PDF) files. You
can view them, print them, or copy them to your computer by using Acrobat
Reader 3.0 or later.You can access online books from the documentation
compact disc (CD) that accompanies your product or from the World Wide
Web.

In some cases, installation of Acrobat Reader and downloading the online
booksis an optional part of the product-installation process. For information
about downloading the free reader from the Web, go to the Adobe Systems
site at http://www.adobe.com.

To view any online book that BM C Software offers, visit the support page of
the BMC Software Web site at http://www.bmc.com/support_home. Log on
and select a product to access the related documentation. (To log on, first
time users can request a user name and password either by registering at the
support page or by contacting a BMC Software sales representative.)

To Request Additional Printed Books

Online Help

BMC Software provides printed books with your product order. To request
additional books, go to http://www.bmc.com/support_home.

MAINVIEW Batch Optimizer includes online Help. In the MAINVIEW
Batch Optimizer ISPF interface, access Help by pressing F1 from any | SPF
panel.
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Release Notes and Other Notices

Printed rel ease notes accompany each BMC Software product. Release notes
provide current information such as

e updatesto the ingtallation instructions
e last-minute product information

In addition, BMC Software sometimes provides updated product information

between releases (in the form of aflash or atechnical bulletin, for example).
The latest versions of the release notes and other notices are available on the

Web at http://www.bmc.com/support_home.

Conventions

This book uses the following conventions:

Item

Example

information that you are
instructed to type

Type SEARCH DB in the designated field.
Type search db in the designated field. (Unix)

specific (standard)
keyboard key names

Press Enter.

field names, text on a
panel

Type the appropriate entry in the Command field.

directories, file names,
Web addresses

The BMC Software home page is at www.bmc.com.

code examples, syntax
statements, system
messages, screen text

/[ STEPLI B DD

The tabl e table_name i s not avail abl e.

emphasized words, new
terms, variables

The instructions that you give to the software are called
commands.

In this message, the variable fileName represents the
file that caused the error.,

GUI menu sequence

Choose File => Open.

This book uses the following types of special text:

Note:

Notes contain important information that you should consider.

About This Book
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Introduction

Batch processing is the most common cause of low online resource
availability. Companies are processing more data from growing online
processes, thereby increasing batch processing time. The lack of 24x7
availability of global online e-business applications, shortage of skilled
technical resources, increasing costs of downtime, and inefficient hardware
resource utilization are among the problems I T management face that are
directly tied to batch processing. Typica solutions, such as code
reengineering, JCL changes, and additional hardware acquisition, can make
problems worse—high-cost and time-consuming implementation, increased
downtime, and a scarcity of skilled technical resources to get the job done.

MAINVIEW® Batch Optimizer is a specialized set of components that
maximize your online resource availability through I/O optimization and
batch job management—without expensive and time-consuming code
re-engineering, JCL changes, or hardware purchases. You can use
MAINVIEW Batch Optimizer to better manage your batch workloads by
optimizing the I/O activity and dynamically executing job steps across a
sysplex, which dramatically reduces elapsed processing time.

MAINVIEW Batch Optimizer increases system performance and
predictability in the following ways:

» reducing elapsed batch processing times

e maximizing uptime for online applications

e processing batch jobs and/or job stepsin parallel
e baancing workload

e increasing throughput

e enhancing I/O performance

« reducing I/O contention

« reducing dependence on physical media

Introduction



MAINVIEW Batch Optimizer adds value to the following types of IT
environments:

e pardlel sysplex environments

« shops with growing data volumes

e operations with high availability needs

e businesses where downtime cost is high

e departments with a shortage of skilled IT staff

2
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MAINVIEW Batch Optimizer Editions

BMC Software offers three editions of MAINVIEW Batch Optimizer to meet |
the needs of your environment—Standard, Advanced, and Enterprise.

Each edition provides specific MAINVIEW Batch Optimizer components: |
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MAINVIEW Batch Optimizer Components

MAINVIEW Batch Optimizer Components

MAINVIEW Batch Optimizer has the following components:

e DataOptimizer

e Job Optimizer

e Job Optimizer Pipes

e Job Optimizer for DB2 and IMS

«  MAINVIEW Batch Optimizer user interface

«  MAINVIEW Batch Optimizer Subsystem (MBOS)
« BMC Software Primary Subsystem (BMCP)

e Cross-System Image Manager (XIM)

Some MAINVIEW Batch Optimizer components provide common, core
functionality; others provide optimization for data and job performance
processing. Figure 1 shows the components of MAINVIEW Batch

Optimizer.
Figure 1 MAINVIEW Batch Optimizer Components
MAINVIEW Batch Optimizer User Interface
Job Job
Data Job Optimizer Optimizer
Optimizer Optimizer for Pipes
DB2 and IMS
Cross-System Image Manager (XIM)

MAINVIEW Batch Optimizer Subsystem

BMC Software Primary Subsystem

Data Optimizer

The Data Optimizer component provides I/O performance benefits for
VSAM and non-VSAM data sets. Using avariety of 1/0O optimization
techniques, Data Optimizer reduces the number of accessesto disk and
reduces (or eliminates) unnecessary wait times, resulting in reduced elapsed
run times. Data Optimizer automatically tunes your system to achieve
optimum application performance.

4
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MAINVIEW Batch Optimizer Components

Job Optimizer

Data Optimizer is provided with MAINVIEW Batch Optimizer — Standard
Edition, MAINVIEW Batch Optimizer — Advanced Edition, and
MAINVIEW Batch Optimizer — Enterprise Edition.

The Job Optimizer component addresses the major problems facing

busi nesses with batch workloads: lengthy processing time, contention for
resources, and unbal anced workloads. To reduce your organization’'s batch
processing time and to balance the workload across your system or paralléel
sysplex, Job Optimizer uses paralelism, workload distribution, and data
sharing. Job Optimizer can dramatically reduce the elapsed time of batch jobs
and job streams by running job stepsin parallel and by automatically routing
job steps to available OS/390 imagesin the parallel sysplex.

Job Optimizer is provided with MAINVIEW Batch Optimizer — Advanced
Edition and MAINVIEW Batch Optimizer — Enterprise Edition.

Job Optimizer Pipes

The Job Optimizer Pipes component provides in-memory piping of
application data between batch jobs and job steps. This component allows
two data-rel ated applications to execute concurrently rather than sequentially.
This process reduces the elapsed time required to process the jobs. Using
XES services, the applications sharing the data can run on different images
within a Parallel Sysplex environment.

Job Optimizer Pipesis provided with MAINVIEW Batch Optimizer —
Advanced Edition and MAINVIEW Batch Optimizer — Enterprise Edition.

Job Optimizer for DB2 and IMS

The Job Optimizer for DB2 and IM'S components provide performance
benefits to batch jobs that access DB2 and IM S databases. Performanceis
optimized by running job steps concurrently.

Job Optimizer for DB2 and IM S offers the same performance benefits as Job
Optimizer; however, Job Optimizer for DB2 and IM S executes job stepsin
paralel that access DB2 or IMS databases.

Job Optimizer for DB2 and IMS is provided with MAINVIEW Batch
Optimizer — Enterprise Edition.

MAINVIEW Batch Optimizer Editions 5



MAINVIEW Batch Optimizer Components

MAINVIEW Batch Optimizer User Interface

The Batch Optimizer user interface is an | SPF-based dialog that provides
access to the Batch Optimizer control data set. The user interfaceis provided
with each Batch Optimizer edition. The MAINVIEW Batch Optimizer
control data set configures the Data Optimizer, Job Optimizer, Job Optimizer
Pipes, and Job Optimizer for DB2 and IMS components. From the dial og,
you can use the Edit function to view or modify the control data set members.
When you are creating or modifying control data set members, the dialog
verifiesthat any control data set members which you create or modify are
syntactically correct and do not provide conflicting instructions to the
optimization components.

MAINVIEW Batch Optimizer Subsystem

MAINVIEW Batch Optimizer Subsystem (MBOS) is provided with each
Batch Optimizer edition. MBOS provides the following key services to the
other Batch Optimizer components:

«  console communications
» history data set access
e CcOmMMON Sservice routines

BMC Software Primary Subsystem

BMC Software Primary Subsystem (BMCP) is provided with each Batch
Optimizer edition. BM CP establishes supervisory services for Batch
Optimizer to manage virtual storage.

Cross-System Image Manager

Job Optimizer incorporates the BMC Software Cross-System |mage Manager
(XIM™) technology. XIM allows Job Optimizer to distribute and manage job
steps across one or more MV S systems. XIM functions transparently within
Job Optimizer, but it requires the presence of the IBM ® Cross-System
Coupling Facility (XCF).

To permit the distribution of job steps across multiple operating system
images, X CF must be operating in a multisystem environment.

6
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Features of MAINVIEW Batch Optimizer

This section describes the features of the MAINVIEW® Batch Optimizer
components.

Data Optimizer Features

Data Optimizer has the following features:

VSAM optimization

non-VSAM optimization

robust tuning techniques

dynamic tuning based on resource availability
dynamic region adjustment

data policy

detailed messages and reports

VSAM Optimization

Data Optimizer optimizes buffer processing to speed VSAM data set access.
For sequential access, Data Optimizer optimizesindex and data buffer values.
For random access, Data Optimizer dynamically builds and uses L SR buffer
pools without changes to the application. For each type of access, Data
Optimizer creates a historical record that it uses as areference for subsequent
processing.

Features of MAINVIEW Batch Optimizer 7



Data Optimizer Features

Figure 2 shows the VSAM performance component of Data Optimizer.

Figure 2 VSAM Performance Component

Normal VSAM Processing

user VSAM
application >  VSAM — > data sets
using VSAM [* D on disk

VSAM Processing with Data Optimizer

Data Optimizer

user
application > VSAM interface
using VSAM
performance
component
: VSAM
physical VSAM request | VSAM [ > data sets
on disk

Non-VSAM Optimization

For non-V SAM data sets, Data Optimizer replaces all low-level 1/O functions
with its own functions, providing Data Optimizer with complete control of
buffer management and of the physical 1/0 requests. All 1/0 requests by the
application are satisfied logically and transparently by the Data Optimizer
internal buffer manager. Data Optimizer handles non-VSAM optimization by
using the following methods:

e For sequentia access, Data Optimizer reads large amounts of datawith
each 1/0 and overlaps the 1/0s to maximize performance, regardless of
physical blocking characteristics.

e For random access, Data Optimizer can retain up to 255 tracks of datain
memory to maximize cache-hit performance benefits. With Data
Optimizer, you can remove virtual storage constraints by decreasing the
number of buffers that are obtained in 24-bit storage.

e For tape data sets, PDS members, and striped data sets, Data Optimizer
optimizes data management buffer values.
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Data Optimizer Features

Non-VSAM Processing with Data Optimizer (Advanced Option)

Figure 3 shows the non-V SAM performance component of Data Optimizer.

Figure 3

Non-VSAM Performance Component

Normal Non-VSAM Processing

user
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\i

using BDAM, |
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I/O requests

user
applications
using BDAM,
BSAM, BPAM,
and QSAM

user
application
using
EXCP/EXCPVR

non-VSAM
data sets
on disk

W

[

EXCP/EXCPVR
I/O requests

Data Optimizer

/

non-VSAM interface

user
application
using
EXCP/EXCPVR

performance
component

Robust Tuning Techniques

physical
non-VSAM request

non-VSAM
data sets
on disk

Data Optimizer provides a variety of sophisticated tuning techniques that
provide the best possible performance benefits for each type of
processing and file structure. Techniques range from simple buffer value
changes to more advanced techniques such as dynamically caching
buffers, overlapping 1/0, building and using L SR pools, and the complete
rebuilding of channel programs.

Features of MAINVIEW Batch Optimizer



Data Optimizer Features

Dynamic Tuning Based on Resource Availability

When a data set that is being opened has been selected for optimization, Data
Optimizer checksthe availability of avariety of system resources. This check
ensures that system capacity is available and that optimal tuning values are
selected.

Dynamic Region Adjustment

Data Optimizer can dynamically modify the region values in an address
space to compensate for any additional 1/0-related storage areas that have
been obtained on behalf of an application. This feature eliminates the need to
increase the region value on the JOB or EXEC JCL statements to prevent
S878 and SB0A abends. The feature also prevents the application from seeing
a decrease in the amount of getmain-able storage when optimization is used.

Data Policy

You use data policies to define when and how optimization processing occurs
from asingle centralized repository. Data policy definitions associate one or
more selection criteriawith a set of performance options. When an open
request matches the selection criteria, MAINVIEW® Batch Optimizer uses
the performance options that have been specified in the data policy definition
to determine how to improve performance.

Detailed Messages and Reports

Data Optimizer displays easy-to-understand messages that describe the
source requesting optimization or exclusion and the specific reasons for
bypassing optimization. Data Optimizer also provides detailed statistics
reports that describe the type of processing which is performed on a data set;
processing duration; and JOBNAME, STEPNAME, DDNAME, and DSNAME
information.

10 MAINVIEW Batch Optimizer General Information



Job Optimizer Features

Job Optimizer Features

Job Optimizer has the following features:

step parallelism

workload management (WLM)
data capture and history recording
job analysis

datasharing

job policy

User Control Facility (UCF)

data and step constraint analysis
job performance reports

Step Parallelism

Job Optimizer uses step parallelism to reduce the elapsed time of multi-step
batch jobs. For each job, Job Optimizer analyzes the execution characteristics
of the job's steps during normal sequential processing. Based on the analysis
and the absence of constraints, Job Optimizer may split the job steps into
separate units of work. If the job steps are split, Job Optimizer runs the steps
in parallel on the same image, or separate images, during subsequent runs of
the job.

Job Optimizer automatically appliesits step parallelism functions to batch
jobs that meet user-specified criteria and whose history of job step behavior
indicates that steps can be run in parallel.

Workload Management

WLM provides performance data that helps Job Optimizer decide where to
target work. To maximize the resourcesin your sysplex, Job Optimizer may
target work to another image whose processing capabilities are more suited to
running ajob step.

Job Optimizer provides afunction for overriding ajob step target. If you
know that the step would perform best on a specific image, you can add Job
Optimizer comment cards to the job stream. This addition will direct Job
Optimizer to always process the step on an image.

Features of MAINVIEW Batch Optimizer 11



Job Optimizer Features

Data Capture and History Recording

Job Analysis

Data Sharing

Job Optimizer identifies and captures job analysis datain aVSAM cluster
referred to as the history file. When ajob matches ajob policy, Job Optimizer
queriesthe history file to determine whether historical data has been gathered
for the job. When the job terminates, Job Optimizer updates the history file.

Job Optimizer analyzes data accesses, data dependencies, and job step
dependencies to determine the best optimization method to use for executing
batch workloads. Job Optimizer also analyzes the consistency of multiple
jobs.

Job Optimizer provides the following optimization methods:

« redirecting jobs to other processorsin the sysplex

e converting batch jobs to a pipeplex for parallelism

» facilitating batch workload balancing across multiple systems

» alowing two or more job stepsto run in parallel without application or
JCL changes

Job Optimizer uses Shared Record Positioning (SRP) or Job Optimizer Pipes
to provide step-to-step piping of application datafor job steps that are split by
the product.

SRP allows data records that have already been written to disk to be read by
subsequent job steps before the current writing step is complete. SRP
provides the location of data on DASD to job steps that are scheduled by Job
Optimizer on the same or different systemsin the sysplex.

Job Optimizer Pipes allows data-related steps to execute in paralel by
providing a method of transferring data through memory. Job Optimizer
Pipes establishes a pipe in memory. This pipeis used to transfer the data
written by the writer step to the reader step. These writer and reader steps can
execute on the same image or on separate images in a sysplex. Job Optimizer
Pipes allows the data that is being transferred via memory to be copied to
DASD or tape for retention purposes. For more features of Job Optimizer
Pipes, see “ Job Optimizer Pipes Features’ on page 14.
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Job Optimizer Features

Job Policy

A job policy isa collection of selection criteria and performance options for
batch jobs. When a batch job isinitiated, Job Optimizer checks the policy to
determine whether the batch job matches the criteria that have been defined
in ajob policy. If amatch occurs, Job Optimizer intercepts the job and
performs the action that is specified in the job policy.

If the batch job does not match the criteria that have been defined in ajob
policy, Job Optimizer takes no action; the job is processed as normal.

User Control Facility

When a job matches the criteria defined in ajob policy, Job Optimizer
evaluates the UCF for each program and DD name to determine whether any
actionisrequired. UCF is a set of keywords that you specify in a member of
the Batch Optimizer control data set.

UCF keywords can accomplish the following tasks:
» override Job Optimizer default processing

« perform event processing
e changevirtual I/0 (VIO) from one name to another

Data and Step Constraint Analysis

Job Optimizer analyzes step and data set interdependencies to determine
which job steps can run in parallel and which data sets can be shared between

steps.

Job Optimizer assumes that a data constraint exists when two steps
concurrently access the same data set. When this event occurs, Job Optimizer
attempts to resolve the constraints before executing job stepsin parallel.

Features of MAINVIEW Batch Optimizer 13



Job Optimizer Pipes Features

Job Performance Reports

Job Optimizer provides the following types of job performance reports.

e The Summary Information report presents asingle line of information
about each job. You can use this report to determine which jobs have
longer run times and higher predicted savings. Actual performance
results depend on your workload and environment.

e The Detail Information report presents a graphical view of the job
statistics. The report produces a before and after picture of processing
and elapsed times, clearly showing the potential benefits of Job
Optimizer. You can use this report to view how the jobs might split if the
jobs are intercepted by Job Optimizer.

Job Optimizer Pipes Features

Job Optimizer Pipes has the following features:

e pipes

e dynamic pipe setting

e pipepolicy rules

e physical file creation

e internal checkpoint support

Pipes

A pipeisaprocessor storage buffer that allows data to be passed between
applicationsthat run in parallel. In addition, the data can be written and saved
to external media. Pipes can be used between batch jobs that run in paralle
and for step-to-step piping.

Pipe Policy Rules

A pipe policy ruleisacollection of selection criteria and pipe parameters for
establishing and managing pipes. The selection criteria are used for dynamic
pipe setting. When a pipe is established (as a result of dynamic pipe setting
or JCL specification), the pipe policy rule sets the pipe management
parameters.

14 MAINVIEW Batch Optimizer General Information



Job Optimizer for DB2 Features

Dynamic Pipe Setting

JCL references to physical files can be dynamically replaced by referencesto
pipes. The replacement is performed by Job Optimizer Pipes during job
initiation. Job Optimizer Pipes checks whether a data set within the job
matches the criteria that have been defined in apipe policy rule. If amatch is
found, Job Optimizer Pipes dynamically replaces the reference to the
sequential data set with areference to a pipe.

Physical File Creation

Datatransferred through a pipe can also be written to a physical fileif a
physical copy of the datais required for future use or for backup purposes.

The physical file creation can be controlled by means of the pipe policy rule, |
without any JCL changes.

Internal Checkpointing (NOTE) Support |

Internal Checkpointing is supported when you use pipes instead of sequential
data sets. This functionality requiresthat a physical file be created to hold the
pipe data.

Job Optimizer for DB2 Features

Job Optimizer for DB2 has the following features:

 DB2job step parallelism

« DB2 workload management

e data capture and history recording
e jobanalysis

e constraint analysis

« DB2job policy

Features of MAINVIEW Batch Optimizer 15



Job Optimizer for DB2 Features

DB2 Job Step Parallelism

Job Optimizer for DB2 analyzes DB2 job steps, identifies DB2 dependencies
on those steps, and provides the information to Job Optimizer. Batch
Optimizer determines which job steps can be runin parallel on asingle
0S/390 image or can be distributed among multiple OS/390 images for
paralel processing. For example, if two steps of the job update the same DB2
table, Job Optimizer prevents the two steps from running concurrently (but
not separately) from other steps. If the DB2 steps update/read two
non-related DB2 tables or read the same tables and have no other constraints,
Job Optimizer may schedule those steps to run in paralldl.

DB2 Workload Management

DB2 workload management provides performance data that hel ps Job
Optimizer for DB2 decide where to target work. Job steps that reference DB2
can runin parallel on asingle OS/390 image for non-data sharing DB2
configurations or they can run in parallel on multiple OS/390 images with
DB2 data-sharing configurations. To run job steps on multiple OS/390
images, all DB2 subsystems across multiple OS/390 images must belong to
the same active DB2 data sharing group.

Data Capture and History Recording

Job Optimizer for DB2 identifies and captures the following information
about a DB2 batch job from the DB2 plans that are opened by each job step:

« DB2SSID
« name of package and version, if using DB2 packages
« name of the DB2 plans

Job Optimizer for DB2 records all statistics and information about database
access and job execution in the same VSAM cluster (history file) that the Job
Optimizer component in Batch Optimizer uses for data capture and history
recording. The history file contains database access information such as
ddnames and data set names that have been referenced at the Program
Specification Block (PSB) level—and the accesses against them. The history
file also contains job execution information such as the name of the DB2
database that is accessed, the type of access (read or update), and execution
parameters.

16
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Job Optimizer for DB2 Features

Job Analysis

Job Optimizer for DB2 builds batch job profiles that are based on statistics
and historical data. Job Optimizer for DB2 uses the profiles to predict how
job steps will behave and to determine which job steps are good candidates
for parallel processing.

Job Optimizer for DB2 analyzes data accesses, data dependencies, DB2 job
step dependencies, and DB2 database accesses to determine the best
optimization method for executing DB2 batch workloads. Job Optimizer for
DB2 aso analyzes the consistency of multiple jobs.

Job Optimizer for DB2 provides the following optimization methods:

» redirecting jobs to other processors in the sysplex

e converting batch jobs for parallel processing

« facilitating batch workload balancing across multiple systems

< dlowing two or morejob stepsto runin parallel without application or
JCL changes

Constraint Analysis

DB2 Job Policy

Job Optimizer for DB2 analyzes DB2 step constraints by using plan and
package information that is saved in the history data set. Job Optimizer for
DB2 recognizes additional DB2 interdependencies between steps and puts
shared or exclusive usage constraints on the steps. The constraints allow or
prevent steps from executing in parallel. Results of the analysis are passed to
the Job Optimizer component of Batch Optimizer, which controls the
serialization and paralléel processing of DB2 job steps.

During installation and customization of Job Optimizer for DB2, DB2 policy
definitions are saved as members in the Batch Optimizer control data set. A
DB2 job policy contains global option statements and DB2 group option
statements. The DB2 group option statements let you specify actionsto be
taken against a user-specified plan or table and let you override default or
specified global values.
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Job Optimizer for IMS Features

Job Optimizer for IMS Features

Job Optimizer for IMS has the following features:

 IMSjob step paralelism

e IMSworkload management

e data capture and history recording
e jobanaysis

e constraint analysis

IMS job policy

IMS Job Step Parallelism

Job Optimizer for IMS analyzes IMS DLI, DBB, and BMP steps, identifies
IM S dependencies of those job steps, and then provides the information to
Job Optimizer. Job Optimizer determines which IMS job stepscan berunin
parallel on asingle 0S/390 image and which jobs can be distributed among
multiple OS/390 images for parallel processing. Job Optimizer also
determines which OS/390 images are eligible to run each job step. For
example, parallel processing of job steps that use IMS could occur on images
that are capable of sharing the same IM S databases. IM S steps are considered
capable of parallel processing only if they do not update non-generalized
sequential access method (GSAM) IMS databases.

IMS Workload Management

IM S workload management provides performance data that hel ps Job
Optimizer for IMS decide where to target work. Job steps that reference IMS
can run paralel on asingle OS/390 image for non-data sharing IMS
configurations and on multiple OS/390 images for data-sharing IMS
configurations. To run job steps on multiple OS/390 images, all 0S/390
images must share IM S databases.

18
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Job Optimizer for IMS Features

Data Capture and History Recording

Job Analysis

Job Optimizer for IMS records al statistics and information about database
access and job execution in the same VSAM cluster (history file) that the Job
Optimizer component in Batch Optimizer uses for data capture and history
recording. The history file contains database access information such as
ddnames and data set names referenced at the PSB level and the accesses
against them. The history file al'so contains job execution information such as
the name of the IM S database accessed, the type of access (read or update),
and execution parameters.

Job Optimizer for IMS analyzes data accesses, data dependencies, IMS job
step dependencies, and IM S database accesses to determine the best
optimization method to use for executing IM S batch workloads. Job
Optimizer for IMS also analyzes the consistency of multiple jobs.

Job Optimizer for IMS provides the following optimization methods:

» redirecting jobs to other processors in the sysplex

e converting batch jobs for parallel processing

« facilitating batch workload balancing across multiple systems

< dlowing two or more job stepsto runin parallel without application or
JCL changes

Constraint Analysis

Job Optimizer for IMS provides an interface to the Job Optimizer component
of MAINVIEW® Batch Optimizer. MAINVIEW® Batch Optimizer analyzes
and resolves constraints on the execution of IMS batch workloads. For
example, if thereisapotential constraint for an IMS job step, Job Optimizer
compares current execution parameters to execution parameter datathat is
stored in the history file. The reason for this comparison isto predict how

IMS job steps will behave and to determine which job steps are good
candidates for parallel processing.

Features of MAINVIEW Batch Optimizer 19



Job Optimizer for IMS Features

Job Optimizer does not allow parallel processing for IMS job steps if they
have the following constraints:

« Job Optimizer takes no action if the processing involves any IMS utility
job steps. Subject to the normal constraints of Job Optimizer, the job
steps are treated as normal OS/390 job steps.

« AnIMSjob step must run seridly if the processing involves DBMS
updates, although the step may be routed to other OS/390 images. This
condition is caused by logging and backout considerations. Thereis no
JTL override capability for this condition.

IMS Job Policy

During installation and customization of Job Optimizer for IMS, IMS policy
definitions are saved as members in the Batch Optimizer control data set. An
IMSjaob policy contains global option statements and IMS job step option
statements. The IMS global option statements let you specify actionsto be
taken against user-specified IM S steps and let you override default or
specified global values.
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Benefits of Batch Optimizer

Each edition of Batch Optimizer offers optimization solutions for the
problems that your organization encounters with typical batch processing.

MAINVIEW® Batch Optimizer lets you execute batch jobs faster than by
using typical batch processing methods. In addition to optimizing standard
batch job processing, MAINVIEW Batch Optimizer also optimizes DB2 and
IMS batch jobs. The decrease in batch processing time allows for greater
on-line availability. Thisimportant shift in time allocation should help
improve your return on your 1T investment.

Standard Edition

Batch Optimizer—Standard Edition provides data optimization with the Data
Optimizer component. Data Optimizer uses buffering, caching, and other 1/O
optimization techniques for fast and efficient data access.

Batch Optimizer—Standard Edition provides the following benefits:

« larger datatransfersfor each I/O operation
e improved 1/O efficiency

* reduced elapsed times

« improved buffering and caching

e virtual storage constraint relief

e conversion from HIPER-CACHE
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Standard Edition

| Larger Data Transferred for each I/O Operation

MAINVIEW Batch Optimizer — Standard Edition increases the amount of
datathat istransferred for each 1/O operation. Increased data movement
decreases the number of 1/O operation and reduces elapsed time.

Improved 1/O Efficiency

MAINVIEW Batch Optimizer — Standard Edition captures and records an
application’s data access patterns and restructures 1/0 requests in response to
the patterns. MAINVIEW Batch Optimizer restructures the requests by using
advanced 1/0 improvement techniques such as improving buffering,
overlapping 1/0 requests, and decreasing 1/0 path lengths.

Reduced Elapsed Times

Reducing elapsed batch processing times maximizes application
performance. MAINVIEW Batch Optimizer reduces the number of accesses
to disk, therefore reducing the batch processing elapsed time. MAINVIEW
Batch Optimizer dynamically tunes your system to maintain optimum
application performance without overusing resources and decreasing system
performance.

Improved Buffering and Caching

MAINVIEW Batch Optimizer automatically sets optimum buffer values for
utilities and applications. MAINVIEW Batch Optimizer adjusts buffer values
as 1/0 access patterns change for a utility or application.

Virtual Storage Constraint Relief

Maximizing virtual storage constraint relief improves I/0. When appropriate,
MAINVIEW Batch Optimizer moves data areas above the 16 MB lineto
maximize virtual storage constraint relief for VSAM and non-VSAM
processing.
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Standard Edition

Conversion from HIPER-CACHE

MAINVIEW Batch Optimizer — Standard Edition provides aHIPER-CACHE
conversion utility to convert HIPER-CACHE user tables to a Data Optimizer
datapolicy. A datapolicy issimilar in features, functions, and behavior to
HIPER-CACHE tables but is superior in performance. By learning how Data
Optimizer compares to HIPER-CACHE, you can simplify the conversion
process from HIPER-CACHE to Data Optimizer and can ensure a smooth

transition.

MAINVIEW Batch Optimizer — Standard Edition provides the following
HIPER-CACHE features and functions:

» definition of a storage reserve amount

e option to direct various reports to the JES SY SMSG data set or to a
separate JES SY SOUT data set

» definition of the SMF record type to use

e option to intercept only for the purpose of producing statistics, not for
performance enhancement

» concept of user-defined specification of resource constraint values

commonly used JCL override statements

Table 1 lists preliminary benchmarks from testing VSAM KSDS alone,
testing with MAINVIEW Batch Optimizer — Standard Edition, and testing

with HIPER-CACHE.

Table 1 MAINVIEW Batch Optimizer — Standard Edition versus
HIPER-CACHE

VSAM KSDS Test Results

Optimization Product Random Sequential
Base (No HC or MBO) 3.757 cpu 0.107

88.982 elapsed 4.456
HIPER-CACHE 0.413 cpu 0.132

3.665 elapsed 3.948
MBO-—Standard 0.408 cpu 0.119

3.595 elapsed 3.917

Note: All times are in seconds.
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Advanced Edition

Advanced Edition

MAINVIEW Batch Optimizer—Advanced Edition provides the same benefits
as MAINVIEW Batch Optimizer—Standard Edition and also provides job
optimization with the Job Optimizer and Job Optimizer Pipes components.
Job Optimizer and Job Optimizer Pipes components enable parallel step
execution and step-to-step and job-to-job data piping with no JCL changes.

MAINVIEW Batch Optimizer—Advanced Edition provides the following
benefits:

» faster job processing
e improved workload balancing
e migration from SmartBatch

Faster Job Processing

By using MAINVIEW Batch Optimizer — Advanced Edition, you can reduce
your batch processing time by 50 percent or more. MAINVIEW Batch
Optimizer — Advanced Edition uses the following methods to optimize batch
jobs for faster processing:

« gplitting job steps for parallel execution, based on history and policy
definitions

e executing job stepsin parallel
« forming a pipe between data-dependent steps

« forming pipes between data-dependent jobs

Improved Workload Balancing

Improving workload balancing helps to maximize your system resources.
MAINVIEW Batch Optimizer—Advanced Edition improves workload
balancing by gathering and analyzing job performance data. MAINVIEW
Batch Optimizer—Advanced Edition uses the performance data to determine
where to target work.

24 MAINVIEW Batch Optimizer General Information



Enterprise Edition

Migration from SmartBatch

You can migrate SmartBatch or BatchPipes to datato MAINVIEW Batch
Optimizer—Advanced Edition. MAINVIEW Batch Optimizer—Advanced
Edition replaces the functionality of the IBM SmartBatch product and
provides the following improvements:

« more robust options and controls

e significant usability improvements

e support for data sets larger than five volumes

e support for z/OS 1.3 systems |
e support for dynamic setting of job-to-job pipes, without JCL changes

e support for BatchPipes subsystem parametersto allow smooth migration

Enterprise Edition

MAINVIEW Batch Optimizer uses optimization methods that are similar to
those for DB2 and IM S job steps. However, it analyzes DB2 and IMS
constraints to determine step splitting and workload management.

MAINVIEW Batch Optimizer - Enterprise Edition provides DBMS batch
processing optimization and workload management —in addition to the
benefits of the Standard and Advanced edition components.

MAINVIEW Batch Optimizer—Enterprise Edition offers two versions of Job
Optimizer: Job Optimizer for DB2 and Job Optimizer for IMS.

MAINVIEW Batch Optimizer—Enterprise Edition provides the following |
benefits:

 DB2and IMSbatch parallel processing
 DB2and IMSjob optimization and workload management

DB2 and IMS Batch Parallel Processing

Parallel processing decreases |/O and reduces elapsed processing time.
MAINVIEW Batch Optimizer—Enterprise Edition analyzesDB2 and IMSjob |
steps, identifies the dependencies of the steps, and distributes the steps

among multiple MV S images for parallel processing.
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Enterprise Edition

DB2 and IMS Job Optimization and Workload Management

Optimizing DB2 and IM S jobs save time, especially because the jobs must
access their respective databases during processing. Managing DB2 and IMS
workloads helps to maximize your system resources. Batch
Optimizer—Enterprise Edition optimizes DB2 and IM S jobs and manages
workloads by gathering and analyzing job performance data. Batch
Optimizer—Enterprise Edition uses the performance data to determine how to
optimize ajob and where to target work.
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Summary and Justification

MAINVIEW® Batch Optimizer saves your organization time and money by
providing the following advantages:

e improves |/O performance
e savestimewith parallel processing
e maximizes DB2 and IMS usability
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Improve 1/O Performance

Improve I/O Performance

Typical Batch Job Processing

Step 1
write data

Step 2
read data

Ay

Step 3
update database

N

Step 4
read updated
database and

update the
VSAM file

Step 5
read VSAM file
and write to File2

Step 6
Perform final step

database

N

time

Typical batch processing ties up system resources and increases downtime,
which directly affects your organization’s profitability. Because processing is
sequential, alarge batch job can take hours to complete. Figure 4 is an
example of typical batch job processing.

Benchmark testing with atypical set of batch jobs reveals an average
processing time savings of 11 percent, using MAINVIEW Batch
Optimizer—Standard Edition. BMC Software customers have reported actual
production savings of as much as 50 percent with MAINVIEW Batch
Optimizer—Standard Edition.
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Save Time with Parallel Processing

Table 2 compares preliminary benchmarks for running batch without
optimization and with MAINVIEW Batch Optimizer—Standard Edition.

Table 2 Non-Optimized and MAINVIEW Batch Optimizer—Standard
Edition Preliminary Benchmarks
Optimized | Total Time Percentage
Non-Optimized | Duration Savings of Time

JOBNAME | Duration w/Standard | w/Standard | Savings
MFKBNCH1 | 0.000347222 0.000231481 | 0.000115741 33.33
MFKBNCHS | 0.001284722 0.000335648 | 0.000949074 73.87
MFKBNCH®6 | 0.009270833 0.009270833 | 0.00 0
MFKBNCH7 | 0.000231481 0.000219907 | 0.000011541 5
MFKBNCHS8 | 0.000231481 0.000173611 | 0.00005787 25
MFKBNCH9 | 0.000219907 0.000115741 | 0.000104167 47.37
MFKBNCHA | 0.000219907 0.000150463 | 0.000069444 31.58
Batch Cycle | 0.011805556 0.010497685 | — —
Time
Total Time — — 0.00130787 —
Saved
Average % — — — 11.08
Saved

Save Time with Parallel Processing

MAINVIEW Batch Optimizer—Advanced Edition builds on the I/0
optimization in MAINVIEW Batch Optimizer—Standard Edition by enabling
parallel processing of batch jobs and job steps. Job Optimizer and Job
Optimizer Pipes components enable step splitting, step-to-step piping, and
piping of data between batch jobs.
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Save Time with Parallel Processing

Steps Parallel Processing

Figure 5 shows batch processing with and without steps parallel processing.

Figure 5 Batch Processing with and without MAINVIEW Batch Optimizer
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Save Time with Parallel Processing

Table 3 compares preliminary benchmarks for running batch without
optimization and with MAINVIEW Batch Optimizer—Advanced Edition.

Table 3 Non-Optimized and MAINVIEW Batch Optimizer—Advanced
Edition Preliminary Benchmarks
Non- Optimized Total Time Percentage
Optimized Duration Savings of Time
JOBNAME | Duration w/Advanced | w/Advanced | Savings
MFKBNCH1 | 0.000347222 0.000231481 0.000115741 33.33
MFKBNCHS5 | 0.001284722 0.000844907 0.000439815 34.23
MFKBNCH6 | 0.009270833 0.004872685 0.004398148 47.44
MFKBNCH7 | 0.000231481 0.000185185 0.000046296 20
MFKBNCH8 | 0.000231481 0.000162037 0.000069444 30
MFKBNCH9 | 0.000219907 0.000104167 0.000115741 52.63
MFKBNCHA | 0.000219907 0.000138889 0.000081017 36.84
Batch Cycle 0.011805556 — — —
Time
Total Time — — 0.005266204 —
Saved
Average % — — — 44.6078
Saved
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Save Time with Parallel Processing

Job Parallel Processing

Figure 6 shows JOB1 creating DSN1, which JOB2 will use as an input.
Without MAINVIEW Batch Optimizer—Advanced Edition, JOB2 cannot

execute unless JOBL1 is compl eted.
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Save Time with Parallel Processing

Figure 7 shows that, by establishing a data-in-memory pipe between the

creating step and the successor job step, MAINVIEW Batch
Optimizer—Advanced Edition allows parallel execution of the predecessor job
and the successor job.

Figure 7
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Save Time with Parallel Processing

Figure 8 shows the time that is saved by using job-to-job piping with
MAINVIEW Batch Optimizer—Advanced Edition. Without using job-to-job

piping, JOB2 would have run after JOB1. The elapsed time for both jobs

would have been 300 minutes (180 minutes for JOB1, and 120 minutes for
JOB2). Using job-to-job piping, the total elapsed time is 180 minutes, JOB2

executesin parallel with JOB1, saving 120 minutes elapsed time.

Figure 8 Job-to-Job Piping with MAINVIEW Batch Optimizer —

Advanced Edition
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Maximize DB2 and IMS Usability

Other Cost Considerations

Many organizations consider time-consuming and costly solutionsto resolve
problems that are associated with batch processing. The following cost
considerations can help you compare the value of using MAINVIEW Batch
Optimizer:

e codereengineering
e JCL changes
e additional hardware acquisition

Maximize DB2 and IMS Usability

MAINVIEW Batch Optimizer—Enterprise Edition helps maximize the return |
oninvestment in your DB2 and IM S systems by optimizing DB2 and IMS
batch jobs and running them in parallél.

Maximize DB2 Usability

MAINVIEW Batch Optimizer—Enterprise Edition improves I/O performance |
by using DB2 data access patterns as a guide for overlapping requests,

resulting in a faster system response than before. Splitting DB2 job steps and
running them in parallel also improves I/O performance.
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Maximize DB2 and IMS Usability

Figure 9 is an example of typical DB2 batch job processing.

Figure 9
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Maximize DB2 and IMS Usability

Figure 10 compares DB2 batch jobs that are run with and without
MAINVIEW Batch Optimizer—Enterprise Edition.

Figure 10 DB2 Batch Processing with and without MAINVIEW Batch
Optimizer
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Maximize DB2 and IMS Usability

Maximize IMS Usability

Batch Optimizer—Enterprise Edition improves 1/O performance by using IMS
data access patterns as a guide for overlapping requests, resulting in a faster
system response. Splitting IMS job steps and running them in parallel also
improves |/O performance.

Figure 11 isan example of typical IMS batch job processing.

Figure 11 Typical IMS Batch Job Processing
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Maximize DB2 and IMS Usability

Figure 12 shows IM S batch jobs that are run with and without MAINVIEW
Batch Optimizer—Enterprise Edition.

Figure 12 IMS Batch Processing with and without MAINVIEW Batch
Optimizer—Enterprise Edition
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Maximize DB2 and IMS Usability
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LICENSE AGREEMENT COULD APPLY TO THE PRODUCT, THE FOLLOWING ORDER OF LICENSE AGREEMENT PRECEDENCE APPLIES:
(1) WEB BASED LICENSE AGREEMENT WITH BMC, (2) WRITTEN LICENSE AGREEMENT WITH BMC, (3) SHRINK-WRAP LICENSE
AGREEMENT WITH BMC PROVIDED WITH THE PRODUCT, AND (4)THIS ELECTRONIC LICENSE AGREEMENT WITH BMC. In addition to the
restrictions imposed under this Agreement, any other usage restrictions contained in the Product installation instructions or release notes shall
apply to Your use of the Product.

PRODUCT AND CAPACITY. “Software” means the object code version of the computer programs provided, via delivery or electronic
transmission, to You. Software includes computer files, enhancements, maintenance modifications, upgrades, updates, bug fixes, and error
corrections.

“Documentation” means all written or graphical material provided by BMC in any medium, including any technical specifications, relating to the
functionality or operation of the Software.

“Product” means the Software and Documentation.

“License Capacity” means the licensed capacity for the Software with the pricing and other license defining terms, including capacity restrictions,
such as tier limit, total allowed users, gigabyte limit, quantity of Software, and/or other capacity limitations regarding the Software. For licenses
based on the power of a computer, You agree to use BMC's current computer classification scheme, which is available at http://www.bmc.com or
can be provided to You upon request.

ACCEPTANCE. The Product is deemed accepted by You, on the date that You received the Product from BMC.

LICENSE. Subject to the terms of this Agreement, as well as Your payment of applicable fees, BMC grants You a non-exclusive, non-transferable,
perpetual (unless a term license is provided on an order) license for each copy of the Software, up to the License Capacity, to do the following:

(a) install the Software on Your owned or leased hardware located at a facility owned or controlled by You in the country where You acquired the
license;

(b) operate the Software solely for processing Your own data in Your business operations; and
(c) make one copy of the Software for backup and archival purposes only (collectively a “License”).

If the Software is designed by BMC to permit you to modify such Software, then you agree to only use such modifications or new software
programs for Your internal purposes or otherwise consistent with the License. BMC grants You a license to use the Documentation solely for Your
internal use in Your operations.

LICENSE UPGRADES. You may expand the scope of the License Capacity only pursuant to a separate agreement with BMC for such expanded
usage and Your payment of applicable fees. There is no additional warranty period or free support period for license upgrades.

RESTRICTIONS: You agree to NOT:
(a) disassemble, reverse engineer, decompile or otherwise attempt to derive any Software from executable code;

(b) distribute or provide the Software to any third party (including without limitation, use in a service bureau, outsourcing environment, or
processing the data of third parties, or for rental, lease, or sublicense); or

(c) provide a third party with the results of any functional evaluation or benchmarking or performance tests, without BMC's prior written approval,
unless prohibited by local law.

TRIAL LICENSE. If, as part of the ordering process, the Product is provided on a trial basis, then these terms apply: (i) this license consists solely
of a non-exclusive, non-transferable evaluation license to operate the Software for the period of time specified from BMC or, if not specified, a 30
day time period (“ Trial Period”) only for evaluating whether You desire to acquire a capacity-based license to the Product for a fee; and (ii) Your
use of the Product is on an AS IS basis without any warranty, and BMC, ITS AFFILIATES AND RESELLERS, AND LICENSORS DISCLAIM ANY
AND ALL WARRANTIES (INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE AND NON-INFRINGEMENT) AND HAVE NO LIABILITY WHATSOEVER RESULTING FROM THE USE OF THIS
PRODUCT UNDER THIS TRIAL LICENSE (“Trial License”). BMC may terminate for its convenience a Trial License upon notice to You. When
the Trial Period ends, Your right to use this Product automatically expires. If You want to continue Your use of the Product beyond the Trial Period,
contact BMC to acquire a capacity-based license to the Product for a fee.

TERMINATION. This Agreement shall immediately terminate if You breach any of its terms. Upon termination, for any reason, You must uninstall
the Software, and either certify the destruction of the Product or return it to BMC.



OWNERSHIP OF THE PRODUCT. BMC or its Affiliates or licensors retain all right, title and interest to and in the BMC Product and all intellectual
property, informational, industrial property and proprietary rights therein. BMC neither grants nor otherwise transfers any rights of ownership in the
BMC Product to You. Products are protected by applicable copyright, trade secret, and industrial and intellectual property laws. BMC reserves any
rights not expressly granted to You herein.

CONFIDENTIAL AND PROPRIETARY INFORMATION. The Products are and contain valuable confidential information of BMC (“ Confidential
Information”). Confidential Information means non-public technical and non-technical information relating to the Products and Support, including,
without limitation, trade secret and proprietary information, and the structure and organization of the Software. You may not disclose the
Confidential Information to third parties. You agree to use all reasonable efforts to prevent the unauthorized use, copying, publication or
dissemination of the Product.

WARRANTY. Except for a Trial License, BMC warrants that the Software will perform in substantial accordance with the Documentation for a
period of one year from the date of the order. This warranty shall not apply to any problems caused by software or hardware not supplied by BMC
or to any misuse of the Software.

EXCLUSIVE REMEDY. BMC's entire liability, and Your exclusive remedy, for any defect in the Software during the warranty period or breach of the
warranty above shall be limited to the following: BMC shall use reasonable efforts to remedy defects covered by the warranty or replace the
defective Software within a reasonable period of time, or if BMC cannot remedy or replace such defective copy of the Software, then BMC shall
refund the amount paid by You for the License for that Software. BMC's obligations in this section are conditioned upon Your providing BMC prompt
access to the affected Software and full cooperation in resolving the claim.

DISCLAIMER. EXCEPT FOR THE EXPRESS WARRANTIES ABOVE, THE PRODUCT IS PROVIDED “AS IS”” BMC, ITS AFFILIATES AND
LICENSORS SPECIFICALLY DISCLAIM ALL OTHER WARRANTIES, INCLUDING, WITHOUT LIMITATION, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT. BMC DOES NOT WARRANT THAT THE
OPERATION OF THE SOFTWARE WILL BE UNINTERRUPTED OR ERROR FREE, OR THAT ALL DEFECTS CAN BE CORRECTED.

DISCLAIMER OF DAMAGES. IN NO EVENT IS BMC, ITS AFFILIATES OR LICENSORS LIABLE FOR ANY SPECIAL, INDIRECT,
INCIDENTAL, PUNITIVE OR CONSEQUENTIAL DAMAGES RELATING TO OR ARISING OUT OF THIS AGREEMENT, SUPPORT, AND/OR
THE PRODUCT (INCLUDING, WITHOUT LIMITATION, LOST PROFITS, LOST COMPUTER USAGE TIME, AND DAMAGE OR LOSS OF USE
OF DATA), EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, AND IRRESPECTIVE OF ANY NEGLIGENCE OF BMC OR
WHETHER SUCH DAMAGES RESULT FROM A CLAIM ARISING UNDER TORT OR CONTRACT LAW.

LIMITS ON LIABILITY. BMC'S AGGREGATE LIABILITY FOR DAMAGES IS LIMITED TO THE AMOUNT PAID BY YOU FOR THE LICENSE TO
THE PRODUCT.

SUPPORT. If Your order includes support for the Software, then BMC agrees to provide support (24 hours a day/7 days a week) (“Support”). You
will be automatically re-enrolled in Support on an annual basis unless BMC receives notice of termination from You as provided below. There is a
free support period during the one year warranty period.

(a) Support Terms. BMC agrees to make commercially reasonable efforts to provide the following Support: (i) For malfunctions of supported
versions of the Software, BMC provides bug fixes, patches or workarounds in order to cause that copy of the Software to operate in substantial
conformity with its then-current operating specifications; and (ii) BMC provides new releases or versions, so long as such new releases or versions
are furnished by BMC to all other enrolled Support customers without additional charge. BMC may refuse to provide Support for any versions or
releases of the Software other than the most recent version or release of such Software made available by BMC. Either party may terminate Your
enrollment in Support upon providing notice to the other at least 30 days prior to the next applicable Support anniversary date. If You re-enroll in
Support, BMC may charge You a reinstatement fee of 1.5 times what You would have paid if You were enrolled in Support during that time period.

(b) Fees. The annual fee for Support is 20% of the Software’s list price less the applicable discount or a flat capacity based annual fee. BMC may
change its prices for the Software and/or Support upon at least 30 days notice prior to Your support anniversary date.

VERIFICATION. If requested by BMC, You agree to deliver to BMC periodic written reports, whether generated manually or electronically, detailing
Your use of the Software in accordance with this Agreement, including, without limitation, the License Capacity. BMC may, at its expense, perform
an audit, at your facilities, of Your use of the Software to confirm Your compliance with the Agreement. If an audit reveals that You have underpaid
fees, You agree to pay such underpaid fees. If the underpaid fees exceed 5% of the fees paid, then You agree to also pay BMC's reasonable costs
of conducting the audit.

EXPORT CONTROLS. You agree not to import, export, re-export, or transfer, directly or indirectly, any part of the Product or any underlying
information or technology except in full compliance with all United States, foreign and other applicable laws and regulations.

GOVERNING LAW. This Agreement is governed by the substantive laws in force, without regard to conflict of laws principles: (a) in the State of
New York, if you acquired the License in the United States, Puerto Rico, or any country in Central or South America; (b) in the Province of Ontario,
if you acquired the License in Canada (subsections (a) and (b) collectively referred to as the “Americas Region”); (c) in Singapore, if you acquired
the License in Japan, South Korea, Peoples Republic of China, Special Administrative Region of Hong Kong, Republic of China, Philippines,
Indonesia, Malaysia, Singapore, India, Australia, New Zealand, or Thailand (collectively, “ Asia Pacific Region”); or (d) in the Netherlands, if you
acquired the License in any other country not described above. The United Nations Convention on Contracts for the International Sale of Goods is
specifically disclaimed in its entirety.

ARBITRATION. ANY DISPUTE BETWEEN YOU AND BMC ARISING OUT OF THIS AGREEMENT OR THE BREACH OR ALLEGED BREACH,
SHALL BE DETERMINED BY BINDING ARBITRATION CONDUCTED IN ENGLISH. IF THE DISPUTE IS INITIATED IN THE AMERICAS
REGION, THE ARBITRATION SHALL BE HELD IN NEW YORK, U.S.A., UNDER THE CURRENT COMMERCIAL OR INTERNATIONAL, AS
APPLICABLE, RULES OF THE AMERICAN ARBITRATION ASSOCIATION. IF THE DISPUTE IS INITIATED IN A COUNTRY IN THE ASIA
PACIFIC REGION, THE ARBITRATION SHALL BE HELD IN SINGAPORE, SINGAPORE UNDER THE CURRENT UNCITRAL ARBITRATION
RULES. IF THE DISPUTE IS INITIATED IN A COUNTRY OUTSIDE OF THE AMERICAS REGION OR ASIA PACIFIC REGION, THE
ARBITRATION SHALL BE HELD IN AMSTERDAM, NETHERLANDS UNDER THE CURRENT UNCITRAL ARBITRATION RULES. THE
COSTS OF THE ARBITRATION SHALL BE BORNE EQUALLY PENDING THE ARBITRATOR'S AWARD. THE AWARD RENDERED SHALL
BE FINAL AND BINDING UPON THE PARTIES AND SHALL NOT BE SUBJECT TO APPEAL TO ANY COURT, AND MAY BE ENFORCED IN
ANY COURT OF COMPETENT JURISDICTION. NOTHING IN THIS AGREEMENT SHALL BE DEEMED AS PREVENTING EITHER PARTY
FROM SEEKING INJUNCTIVE RELIEF FROM ANY COURT HAVING JURISDICTION OVER THE PARTIES AND THE SUBJECT MATTER OF



THE DISPUTE AS NECESSARY TO PROTECT EITHER PARTY'S CONFIDENTIAL INFORMATION, OWNERSHIP, OR ANY OTHER
PROPRIETARY RIGHTS. ALL ARBITRATION PROCEEDINGS SHALL BE CONDUCTED IN CONFIDENCE, AND THE PARTY PREVAILING IN
ARBITRATION SHALL BE ENTITLED TO RECOVER ITS REASONABLE ATTORNEYS' FEES AND NECESSARY COSTS INCURRED
RELATED THERETO FROM THE OTHER PARTY.

U.S. GOVERNMENT RESTRICTED RIGHTS. The Software under this Agreement is “commercial computer software” as that term is described in
48 C.F.R. 252.227-7014(a)(1). If acquired by or on behalf of a civilian agency, the U.S. Government acquires this commercial computer software
and/or commercial computer software documentation subject to the terms of this Agreement as specified in 48 C.F.R. 12.212 (Computer Software)
and 12.211 (Technical Data) of the Federal Acquisition Regulations (“ FAR") and its successors. If acquired by or on behalf of any agency within
the Department of Defense (“DOD”), the U.S. Government acquires this commercial computer software and/or commercial computer software
documentation subject to the terms of this Agreement as specified in 48 C.F.R. 227.7202 of the DOD FAR Supplement and its successors.

MISCELLANEOUS TERMS. You agree to pay BMC all amounts owed no later than 30 days from the date of the applicable invoice, unless
otherwise provided on the order for the License to the Products. You will pay, or reimburse BMC, for taxes of any kind, including sales, use, duty,
tariffs, customs, withholding, property, value-added (VAT), and other similar federal, state or local taxes (other than taxes based on BMC'’s net
income) imposed in connection with the Product and/or the Support. This Agreement constitutes the entire agreement between You and BMC and
supersedes any prior or contemporaneous negotiations or agreements, whether oral, written or displayed electronically, concerning the Product
and related subject matter. No modification or waiver of any provision hereof will be effective unless made in a writing signed by both BMC and You.
You may not assign or transfer this Agreement or a License to a third party without BMC'’s prior written consent. Should any provision of this
Agreement be invalid or unenforceable, the remainder of the provisions will remain in effect. The parties have agreed that this Agreement and the
documents related thereto be drawn up in the English language. Les parties exigent que la présente convention ainsi que les documents qui s'y
rattachent soient rédigés en anglais.
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