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Why the Critical Path Software VSAM Solutions Are Highly Effective:

Said in one sentence: TurboTune Finds It and Fixes It Fast.

Identifying VSAM parameter improvements and optimizing VSAM file
configurations can be challenging and time-consuming due to
several factors. TurboTune excels not only in pinpointing
inefficient VSAM file structures but also in delivering
comprehensive solutions. By leveraging a harmonious blend of
cutting-edge software and expert analysis, TurboTune offers
actionable recommendations swiftly tested with zero risk. These
meticulously crafted solutions are then seamlessly implemented
to yield substantial reductions in resource consumption.

For nearly forty years, Critical Path Software has been at the
forefront of optimizing VSAM files. Our flagship product,
TurboTune SaaS encapsulates decades of expertise, integrating
multiple algorithms into a streamlined inefficiency
identification process. By leveraging TurboTune, organizations
can achieve significant time savings, eliminating tens of
thousands of trial-and-error man-hours typically required to
complete such tasks in a traditional manner.

- Critical Path Software distinguishes itself by tackling the
complexity inherent in VSAM dataset parameters. With a
comprehensive understanding of VSAM internals, we navigate
the intricate web of parameters offered by VSAM datasets to
optimize performance. These parameters encompass key
length, record format, space allocation, index structures,
control interval size, and data clustering. Our expertise
lies in deciphering the interdependencies and trade-offs
between these parameters, ensuring that each adjustment is
made with precision to enhance system performance. By
leveraging our in-depth knowledge and experience, we’ve
constructed TurboTune to empower organizations to navigate
the complexities of VSAM optimization with confidence and
efficiency

- Critical Path Software excels in addressing the challenges
posed by workload variability within z/0S environments. As
workloads running on these platforms often exhibit highly
diverse and dynamic characteristics, including varying
access patterns, transaction volumes, concurrency levels,
and data characteristics, our software is adept at
analyzing and accommodating such variability. We understand
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that identifying optimal VSAM parameter settings
necessitates a comprehensive analysis of workload

characteristics and performance requirements.

TurboTune

accounts for workload variability through comparative

analysis,

utilizing our “best in breed” database containing

nearly one billion comparative dataset structures in

varying workload

constructs.

Critical Path Software stands out in the field of VSAM
optimization due to its ability to swiftly and efficiently
navigate performance trade-offs.

parameters,
objectives,

minimizing storage overhead,

utilization. Our
understanding of
consumption, I/O

system stability.

these trade-offs
Software ensures

When optimizing VSAM
our software excels in balancing competing
such as maximizing data access speed,

and optimizing resource

expertise lies in the intricate
how parameter adjustments may impact CPU

efficiency,
By meticulously
in the TurboTune
that adjustments

allowing organizations to achieve
without compromising performance or stability

Impact on Existing Applications:
cornerstone for critical business applications operating
within the z/0S ecosystem. With its robust suite of
analytical tools and deep expertise in VSAM optimization,
Critical Path Software swiftly navigates these

complexities,

storage utilization,

and
considering and testing
algorithms, Critical Path
are made with precision,
the desired balance

VSAM datasets serve as a

ensuring that parameter adjustments are made

with precision and efficiency. By streamlining the testing

and validation phases,

TurboTune accelerates the process of

identifying and implementing optimal VSAM configurations,
minimizing disruption to critical business operations and

maximizing system performance.

Limited Visibility and Tools:

Identifying opportunities for

VSAM parameter enhancements can present significant

challenges,

primarily due to the restricted visibility into

VSAM internals and the scarcity of specialized tools

tailored for performance analysis and optimization.

While

performance monitoring tools and utilities on z/0S

platforms offer some insights,

they often fall short in

pg.



N5

CRITICAL PATH SOFTWARE

providing a comprehensive understanding of VSAM-specific
metrics, or solutions. Critical Path Software bridges this
gap by offering advanced analytical capabilities and
tailored solutions designed explicitly for VSAM
optimization. Leveraging our expertise and cutting-edge
tools, organizations can efficiently uncover hidden
opportunities for improvement, significantly enhancing
system performance and reliability

- Expertise Requirements: Optimizing VSAM parameters demands
a specialized skill set encompassing z/0S systems
programming, performance tuning, and in-depth knowledge of
VSAM internals. Organizations face the challenge of
acquiring and nurturing such expertise, which often
necessitates substantial investments in training or
consultation with seasoned professionals. Critical Path
Software alleviates this burden by providing access to a
team of highly skilled experts with extensive experience in
VSAM optimization. By leveraging our collective knowledge
and proficiency, organizations can expedite the process of
identifying and implementing parameter enhancements,
thereby maximizing the efficiency and effectiveness of
their VSAM systems while minimizing the resource-intensive
nature of skill development initiatives.

In the realm of z/0S environments, the intricacies of VSAM
parameter optimization, coupled with workload wvariability,
performance trade-offs, and the consequential impact on existing
applications, present formidable challenges. Limited wvisibility,
tools, and the expertise required further compound the
complexity, rendering the process time-consuming. TurboTune
streamlines this arduous journey, condensing what could span
years into a matter of weeks or months, thanks to its innovative
approach and robust capabilities.Improving VSAM file define
parameters has a significant impact on CPU consumption in a z/0S
environment by optimizing file access efficiency, reducing I/0
operations, and minimizing resource contention. Let's delve into
the details:

- Key Length and Record Format:

o Adjusting the key length and record format parameters
to accurately reflect the characteristics of the data
being stored can enhance search and retrieval
efficiency. A well-designed key structure can
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facilitate fast record access through index
navigation, reducing the need for CPU-intensive
sequential searches.

By minimizing the length of keys and optimizing the
record format, you can reduce the amount of CPU time
spent on processing key comparisons and data
manipulation operations during record access.

- Space Allocation:

O

Properly allocating primary and secondary space for
VSAM files can reduce CPU consumption by minimizing
extent allocation and deallocation overhead.
Allocating sufficient primary space upfront can reduce
the frequency of secondary space allocations, which
involve CPU-intensive space management operations.
Additionally, allocating space in cylinders rather
than tracks can optimize space utilization and reduce
fragmentation, leading to fewer CPU cycles spent on
managing fragmented data blocks and optimizing storage
allocation.

- Space Reclamation:

@)

Implementing space reclamation techniques, such as
periodic reorganization or space compression, can
reduce CPU consumption by reclaiming fragmented space
within VSAM files. Fragmentation can lead to
inefficient storage allocation and increased CPU
overhead during data access and space management
operations.

By reclaiming and consolidating fragmented space,
space reclamation processes can optimize storage
utilization, minimize I/O operations, and improve data
access efficiency, resulting in reduced CPU
consumption.

- Index Optimization:

@)

Optimizing index structures, such as alternate indexes
(AIX) and path-based access methods, can improve
search and retrieval performance, leading to reduced
CPU consumption during data access operations.
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Data Clustering:

O

Clustering related records within VSAM files based on
access patterns or key ranges can enhance data access
efficiency and reduce CPU consumption. Clustering can
minimize the number of I/0 operations required to
access related records, leading to faster data
retrieval and processing.

By organizing data clusters based on access frequency
or relatedness, you can optimize data access patterns,
reduce disk I/0 contention, and minimize CPU
consumption during record access operations.

Control Interval Size: Proper control interval (CI) sizes

play a crucial role in optimizing VSAM file performance and

reducing CPU consumption in a z/0S environment. Here's how:

O

Control intervals are the smallest units of data that
can be accessed within a VSAM dataset. Setting an
appropriate control interval size is essential for
optimizing I/0 efficiency and minimizing CPU
consumption.

Control interval size directly affects the granularity
of data access. Larger control intervals can reduce
the number of I/0 operations required to read or write
data, leading to improved I/O efficiency and reduced
CPU overhead.

However, excessively large control intervals may lead
to wasted space and increased I/O response times for
smaller data requests. Therefore, it's crucial to
strike a balance between control interval size and
data access patterns to optimize CPU consumption.

Factors Influencing Control Interval Size:

o Record Size: The size of records stored within the
VSAM dataset influences the choice of control
interval size. Ideally, the control interval size
should align with the average or maximum record size
to minimize wasted space and maximize data packing
efficiency.

o Access Patterns: Understanding the typical access

patterns for the dataset, such as sequential or
random access, can help determine the optimal
control interval size. For example, larger control
intervals may be more suitable for sequential access
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patterns, while smaller control intervals may be
preferred for random access.

Buffer Pool Configuration: Control interval size
interacts with buffer pool configuration settings,
such as buffer size and buffer pool thresholds.
Aligning control interval size with buffer pool
settings can optimize data caching and prefetching,
reducing I/0O latency and CPU consumption.

- Considerations for VSAM Types:

O

For Key Sequenced Data Sets (KSDS), the control
interval size directly affects index navigation
efficiency. Choosing an appropriate control interval
size can optimize index caching and reduce CPU
consumption during key searches and index updates.
For Entry Sequenced Data Sets (ESDS) and Relative
Record Data Sets (RRDS), control interval size
impacts data retrieval and update operations.
Optimizing control interval size can minimize CPU
overhead during record access and modification,
improving overall system performance.

Selecting the proper control interval size is critical for

optimizing VSAM file performance and reducing CPU

consumption in a z/0S environment. TurboTune analyzes
statistical file data and provides improvement
recommendations to achieve efficient data access, minimize
I/0 latency, and optimize CPU utilization for VSAM
datasets.
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KPI (Key Performance Indicators):

Employing the following key performance indicators (KPIs) in a
z/0S environment, various metrics are used by Critical Path
Software to measure their performance:

- I/0 Throughput:

@)

O

I/0 Operations per Second (IOPS): The number of I/0
operations (reads or writes) completed per second.
Data Transfer Rate: The rate at which data is
transferred between storage devices and the CPU,
typically measured in megabytes per second (MB/s).
Disk Busy Percentage: The percentage of time the disk
subsystem is busy servicing I/0 requests, indicating
the level of I/0 activity.

- Response Times:

O

Average Response Time: The average time taken to
process a request or transaction, from initiation to
completion, measured in milliseconds (ms).

Percentile Response Times: Response times at different
percentiles (e.g., 90th percentile, 95th percentile)
to capture variations in response time distribution.
Maximum Response Time: The maximum time taken to
process a request, representing worst-case scenario
performance.

- Transaction Rates:

@)

@)

Transactions per Second (TPS): The number of
transactions processed per second by the system.
Transaction Response Time: The time taken to complete
a single transaction, including processing and any
associated I/O operations.

Transaction Error Rate: The percentage of transactions
that result in errors or failures, indicating system
reliability and availability.

- Resource Utilization Across Different System Components:
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o CPU Utilization: The percentage of CPU time used by
the system, measured across different CPU cores or
processors.

o0 Memory Utilization: The percentage of physical memory
(RAM) used by the system, indicating memory pressure
and potential for paging or swapping.

o Disk Utilization: The percentage of disk capacity or
bandwidth used by the system, measured at the disk
subsystem level.

o Network Utilization: The percentage of network
bandwidth used by the system, measured at the network
interface level.

These metrics provide insights into system performance, workload
characteristics, and resource utilization patterns, enabling
administrators and performance engineers to assess performance,
identify bottlenecks, and optimize system configuration and
workload management strategies accordingly.

The Baseline and Completion Metrics:

Critical Path Software establishes a performance baseline by
correlating CPU consumption directly with I/0 and MSU (Millions
of Service Units) usage. This ratio serves as a benchmark before
implementation and remains monitored throughout the initiative
to gauge the effectiveness of our improvements.

To structure a ratio of MSU (Millions of Service Units) usage to
I/0 for establishing a baseline in a mainframe VSAM optimization
project, we follow these steps:

- Data Collection:

o Have the client gather data on MSU usage and I/0
operations from the mainframe environment over a
specific period, such as a day, a week, or a month.

o MSU usage can be obtained from performance monitoring
tools or system performance reports provided by the
mainframe environment.

o I/0 operations include disk reads and writes, as well
as any other input/output activities related to VSAM
datasets.
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- Calculation:

o Calculate the total MSU usage and the total number of
I/0 operations for the specified period.

o MSU usage can be measured in MSU per hour or MSU per
day, depending on the granularity of the data.

o I/0 operations can be measured in terms of the number
of disk reads and writes or any other relevant I/0
metrics.

- Establishing the Ratio:

o Divide the total MSU usage by the total number of I/O
operations to obtain the MSU-to-I1I/0 ratio.

o This ratio indicates the amount of CPU resources
consumed per I/0 operation, providing insights into
the efficiency of VSAM usage and potential
optimization opportunities.

- Baseline Establishment:

o Use the calculated ratio as the baseline for MSU usage
to I/0 for the mainframe VSAM optimization project.

o Monitor this ratio regularly throughout the
optimization initiative to track changes and assess
the impact of optimization efforts.

o Any deviations from the baseline ratio can indicate
improvements or regressions in VSAM performance and
guide further optimization efforts accordingly.

By structuring a ratio of MSU usage to I/O and establishing a
baseline using the steps outlined above, organizations can
effectively measure and optimize VSAM performance efforts taking
place in their mainframe environments.
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