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Recommended Setup



LPAR Configuration

Max183 CEC
180 IFLs
321TB Memory

 LPARs with identical
CPU/Memory proportion

« Split drawers into two or
four LPARs

e Don’t change LPAR size,
relocate workload
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Drawer O
45 |FLs

8 TB

Drawer 1
45 |FLs

8 TB

Drawer 2
45 |FLs

8 TB

Drawer 3
45 |FLs

8 TB

LPAR 1 LPAR 2
25 Cores - 22 VH 1VM 2 VL 25 Cores - 22 VH 1VM 2 VL
4 TB 4 TB
LPAR 3 LPAR 4
25 Cores - 22 VH 1VM 2 VL 25 Cores - 22 VH 1VM 2 VL
4 TB 4 TB
LPAR 5 LPAR 6
25 Cores - 22 VH 1VM 2 VL 25 Cores - 22 VH 1VM 2 VL
4 TB 4 TB
LPAR 7 LPAR 8
25 Cores - 22 VH 1VM 2 VL 25 Cores - 22 VH 1VM 2 VL
4 TB 4 TB




z/VVM Configuration

Drawer O
DASDs for z/VM 45 IFLs
FCP Passthrough tor Linux VMs 818
MVLAG vSwitch for smaller Linux VMs
PCIe Passthrough for network for workload Drawer 1
consolidators like OCP 45 IFLs

8 TB

SMT-2 should be enabled by default
Memory Overcommit should not exceed 1:1.3 Orawer 2

Total CPU overcommit should not exceed 1:10 45 |FLs

8 TB
The total workload compute requirements
should not exceed 90% of LPAR capacity
Drawer 3
45 IFLs
8 TB
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LPAR 1 LPAR 2
25 Cores - 22 VH 1VM 2 VL 25 Cores - 22 VH 1VM 2 VL
4 TB 4 TB
LPAR 3 LPAR 4
25 Cores - 22 VH 1VM 2 VL 25 Cores - 22 VH 1VM 2 VL
4 TB 4 TB
LPAR 5 LPAR 6
25 Cores - 22 VH 1VM 2 VL 25 Cores - 22 VH 1VM 2 VL
4 TB 4 TB
LPAR 7 LPAR 8
25 Cores - 22 VH 1VM 2 VL 25 Cores - 22 VH 1VM 2 VL
4 TB 4 TB




VM Configuration

Drawer O
* Enough vCPUs to cover workload spikes 45 IFLs
« Enough entitlement to cover average workload 8 1B
* Enough memory to avoid swapping

Drawer 1

45 IFLs

» Overallocation of vCPUs and memory is hurting 8 TB
performance!

Drawer 2
45 |FLs

8 TB

Drawer 3
45 |FLs

8 TB
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LPAR 1 LPAR 2
25 Cores - 22 VH 1VM 2 VL 25 Cores - 22 VH 1VM 2 VL
4 TB 4 TB
LPAR 3 LPAR 4
25 Cores - 22 VH 1VM 2 VL 25 Cores - 22 VH 1VM 2 VL
4 TB 4 TB
LPAR 5 LPAR 6
25 Cores - 22 VH 1VM 2 VL 25 Cores - 22 VH 1VM 2 VL
4 TB 4 TB
LPAR 7 LPAR 8
25 Cores - 22 VH 1VM 2 VL 25 Cores - 22 VH 1VM 2 VL
4 TB 4 TB




Overview &
Terminology



Critical Terminology
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CEC (Central Electronics
Complex) or CPC (Central
Processor Complex)

This is the physical machine
that consists of the CPUs,
memory, PCIe cards and
everything else physical that is
necessary to build a working
mainframe.

This can be called the
physical layer, managing and
controlling physical devices.

LPAR (Logical Partition)

This Is a partition created by
PR/SM (Processor Resource/
Systems Manager), a
partitioning engine that allows
the creation of up to 85
partitions on one CEC.

This can be called the logical
layer, providing logical
resources to an operating
system running in it.

Hypervisor

This optional layer allows the
creation and management of
virtual machines within one
partition, sharing processors,
memory and I/0O.

This can be called the
virtualization layer, providing
virtual devices to virtual
machines.



Layer Visualization

LPAR

..'Ii




Physical Cores

A distinct portion of hardware
that executes the
z/Architecture® instruction set.

Each physical core in a IBM®
LinuxONE system iIs designed
to support two independent
Instruction streams
(“hardware threads”) when
operating in SMT-2 mode.

A physical core can be shared
or dedicated to one LPAR.

© 2026 IBM Corporation

Logical Cores

A logical partition (LPAR) is
equipped with a certain
number of logical cores. Based
on the LPAR definition, these
are either dedicated (physical
cores assigned for the
exclusive use of this LPAR) or
shared (dynamically mapped
onto a pool of shared cores).

Logical cores are dispatched
on physical cores by PR/SM.

Logical Processors

When Simultaneous
Multithreading (SMT-2) is
active for an LPAR, the
operating system or hypervisor
running in that LPAR sees each
logical core as two logical
processors, each of which can
execute a z/Architecture
program.

When SMT-2 is not active,
each logical core in the LPAR
acts as a single logical
processor.

Virtual Processors

A virtual machine (VM) is
equipped with virtual
processors (vVCPUs) defined by
its definition in the hypervisor.

vCPUs are dispatched on

logical processors by the
hypervisor.

11



Layer Visualization

Virtual
Machine

Hypervisor

LPAR

Drawer

..lli
®

Virtual
Processor

Virtual
Processor

Virtual
Processor

Virtual Virtual Virtual Virtual Virtual Virtual
Processor Processor Processor Processor Processor Processor
Virtual Virtual Virtual Virtual Virtual Virtual
Processor Processor Processor Processor Processor Processor
Logical Logical Logical Logical Logical Logical Logical Logical
Processor Processor Processor |Processor Processor | Processor Processor | Processor
SMT-2 SMT-2 SMT-2 SMT-2
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Logical Processor

SMT-1

SMT-1

Physical Core Physical Core Physical Core Physical Core Physical Core Physical Core




Weights, Shares &
Entitlement
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LPAR Weights

Defines the effective size of an
LPAR in relation to all other
running LPARs.

They are configured in the
HMC and can be dynamically
changed.

Significant changes to LPAR
weights should not be done
too frequently, every change
can trigger a replacement of
the running LPARs.

z/\VM LPARs should be
configured in a way to limit
the number of VL CPUs to a
maximum of 3.

z/\VM Shares

Relative shares define the
effective size of a virtual
machine in relation to all other
running virtual machines.

Absolute shares define the
effective size of a virtual
machine in relation to the size
of the LPAR.

Primarily relative shares
should be used due to easier
management.

Entitlement

Represents the absolute
resource entitlement of a
partition/virtual machine.

A partition/virtual machine can
consume more or less than its
entitlement, depending on free
capacity on the hypervisor.

Unused entitled capacity can
be used by other
partitions/virtual machines on
the same CEC/hypervisor.

Calculated based on the

weights/shares as well as all
available system resources.

13



Relationship between
vCPUs and Entitlement
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Entitlement

 Entitlement should be

aligned with the expected
performance requirements
of a virtual machine.

If an important virtual
machine is utilizing 4 logical
cores during peak utilization,
It should have sufficient
shares to result in an
entitlement of these 4
logical cores.

Entitlement becomes
critical if the z/VM LPAR
becomes CPU constrained.

vCPUSs

The number of vCPUs define
the theoretical maximum of
compute power a virtual
machine can use.

Every vCPU will be visible as
a core to the guest operating
systems and will require
management, monitoring
and upkeep.

A high number of vCPUs
lead to an unnecessary
number of context switches,
loss of cache locality and
virtualization overhead.

The number of vCPUs
should be as small as
possible and as large as
necessary.

14



HiperDispatch

Fach LPAR Is contigured by the
operating system to be
dispatched by PR/SM either in
horizontal or vertical
polarization. This configuration
is controlled by the operating
system running in the LPAR,
comparable to the usage of
SMT.

Utilizing vertical polarization is
recommended, especially
when the total number of
logical cores across all shared-
processor LPARs significantly
exceeds the number of
physical cores in the pool of
shared cores in the CEC.

© 2026 IBM Corporation

VH
100%

VH
100%

VH
100%

VM
50%

VL VL VL
0% 0% 0%

VL
0%

HZ
44%

HZ
44%

HZ
44%

HZ
44%

HZ
44%

HZ
44%

HZ
44%

HZ
44%

LPAR with vertical polarization (HiperDispatch enabled)
Entitlement 350%

LPAR with horizontal polarization (HiperDispatch disabled)
Entitlement 350%
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ffective usage ot
ntitlement

Entitlement and the number of
vCPUs should be in a healthy
relationship to minimize
overhead while providing
enough free space to absorb
unexpected workload spikes.

© 2026 IBM Corporation

Virtual Machine with 4 core entitlement

Virtual Machine with
4 core entitlement

Virtual Machine with
4 core entitlement
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Overhead & vCPUs

Overhead is disproportionally
bad tor high vCPU low
entitlement environments.

Low entitlement and a high
number of vCPUs can create
scenarios where regularly
vCPUs get undispatched while
holding a lock, leading to
stalling applications and a high
DIAG 9C rate.

© 2026 IBM Corporation

Virtual Machine with 4 core entitlement

Virtual Machine with
4 core entitlement

Virtual Machine with
4 core entitlement

17



Low Usage per vCPU

Entitlement and the number of
vCPUs should be in a healthy
relationship to minimize
overhead while providing
enough free space to absorb
unexpected workload spikes.

The example on the right
should have its vCPU count
reduced by 50% as a tirst step.

A good starting point Is to
observe the high-water mark of
average CPU consumption
during an interval of the length
of the SLA.
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Example Calculation

Shared physical cores: 60

Name | Cores | Weight | Polarity | Entitlement | # VHs | #VMs or HZs | Ent(VM or HZ) | #VLs | Unusable Ent
PROD 1 15 13 V| 1300.0 12 1 100.0 2 0.0
PROD 2 15 13 V| 1300.0 12 1 100.0 2 0.0
PROD 3 15 13 V| 1300.0 12 1 100.0 2 0.0
PROD 4 15 13 V| 1300.0 12 1 100.0 2 0.0
DEV 1 15 4 V| 400.0 3 1 100.0 11 0.0
DEV 2 15 4 V| 400.0 3 1 100.0 11 0.0
Totals -> 90 60 6000.0 54 6 30 0.0

https://www.lbm.com/support/pages/zvm/pert/tips/lparcalc.html

© 2026 IBM Corporation
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Linux CPU Usage & Steal
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L Inux CPU Measurements
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Utilization

Linux CPU Usage Types

 CPU usage in Linux can be
obtained using various tools
like top, vmstat, dstat ...

* user time:
Time spent running non-
kernel code.
* system time:
Time spent running kernel
code.
 |dle time:
Time spent idle.
« walt time:
Time spent waiting for I0.
 steal time:
Time the virtual machine
process is waiting on the
physical CPU for its CPU
time.

sar, vmstat & dstat

* Collecting Linux
performance data is of
critical importance to
validate hypervisor
performance and virtual
machine sizing

« Most important metrics

e CPU utilization

 Memory utilization

* Network IO

* DiskIO

« Application latency &
transaction rates

21



Linux CPU usage & steal

Utilization
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L Inux Steal Time

Steal Time is one of the most
Important performance
metrics to track in any
virtualized environment.

In simple terms, steal time is
the mismatch between CPU
time requested by an
operating system and the CPU
time provided by the
environment it is running in.

Steal Time is a symptom of a
performance constraint, not
the reason for a performance
problem.

© 2026 IBM Corporation

Steal time is calculated by the
operating system and
expressed as a percentage of
time “stolen” of the total
system CPU resources.

E.g. 20% steal time in a virtual
machine with 20 vCPUs would
represent the capacity of 4
logical processors unavailable
due to outside constraints.

This could result in 8 vCPUs
being only available 50% of
the time or a uniform loss of
20% over all vCPUs.

Reasons for steal time

 CPU Overcommitment
 Memory Overcommitment
« Hypervisor executing on
behalf of VM

* Firmware executing on
nehalf of Hypervisor or VM

Another source of steal time is
work performed by PR/SM or
the hypervisor that is not
attributable to any one
partition or virtual machine.
This Is usually not a significant
source of steal time.

23



Memory
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Virtual Memory Overview
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Overview

* Absolute/Real Memory is
managed in 4K blocks,
called pages by z/VM.

* The hypervisor is assigning
memory to guests using
dynamic address translation
tables.

* This guest absolute/real
memory Is a virtual address
space owned by the
hypervisor.

* Pages in this virtual address
space can be resident in
memory or pages out to a
paging device.

« Ifa virtual machine s
accessing non-resident
memory, the hypervisor will
recognize a page fault and
fetch the page from storage.

Overcommitment

« Paging introduces a
significant delay to the
virtual machine accessing
non-resident memory.

 Memory access time usually
below 10ns, best case SSD
access time is usually
around 250us, more than
25.000 times slower.

* The hypervisor aims to keep
all relevant virtual machine
memory resident.

« Optimization only possible
for steady state workload,
significant shifts in
workload patters can
cause excessive paging.

* Acceptable overcommit
ratio decreases with an
increase in real memory

size.
25



Linux Memory Usage

used free

* This memory Is currently
unused and does not
contribute to the operation
or performance of the
system in any way.

A significant amount of
free memory is a strong
indication for an oversized
system.

« Used memory is currently
assigned to the virtual
address space of a process.

It should constitute most of
the system total memory.

© 2026 IBM Corporation

buff/cache

« Memory used in kernel

buffers are essential for
system operation and
usually are not available for
other processes.

Memory used to cache files
or data improve the access
times should the file/data be
needed by a process.

available

* This usually consists of all

free memory as well as
significant parts of
buffer/cache memory.

The most significant value to
monitor to ensure that a
system doesn’t run out of
memory.

26



Ssummary
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Ssummary

The size of virtual machines have a significant impact on the
efficient operation of z/VM.
« High CPU or IO overcommit ratios are possible due to the
nigh flexibility and minimal delays in redistributing 10
pandwidth or compute power.
« Memory overcommit must be monitored and managed to
ensure smooth operation of all virtual machines.
« 128GB Iin memory overcommit requires 256GB in IO to
complete in a drastic load change.
This would take more than 2 minutes with more than
2000MB/sec!
Steal time i1s a symptom, not a cause!

© 2026 IBM Corporation 28



Recommendations
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Almost all virtual machines are oversized, it iIs human nature
to request more than needed just in case.
Start as small as possible and grow it necessary.

Etficient virtual machine memory usage Is preterrable over
memory overcommit, especially in data serving
environments.

Application IO is in almost all cases preterable over paging
10, either from the operating system or from the hypervisor.

Hypervisor memory overcommit should not exceed the sum
of “free” Linux memory.

Decide how many z/VM LPARs should run on a CEC.
Usual recommendations: 2 or 4 per drawer depending on
available memory or cores.
Contigure LPAR weight to limit VL cores to at most 3 per
LPAR.

Workload relocation is preferred over LPAR size
modifications.

29



Things to avoid!
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| PAR configuration that does not allow tor LPARs to be
nlaced without one or more LPARs spanning a drawer
boundary

Detining more virtual processors in a single virtual machine
than there are logical processors in the LPAR hosting that
virtual machine

Physical core to logical core overcommitment at a ratio
greater than 2x

Entitled processing power of an LPAR significantly less than
its defined logical cores

Memory overcommitment within an LPAR at a ratio greater
than 1.3x

30
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