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Agenda

▪ Vocabulary

▪ It’s all about topology

▪ LPAR weights and entitlements

▪ Entitlements and logical cores

▪ Various kinds of capping

▪ The z/VM unparking models

▪ Ways things go wrong

▪ z/VM Performance Toolkit reports

▪ Summary

2



© 2019  IBM Corporation

Vocabulary
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Vocabulary

▪ The machine is equipped with physical cores.

– They come in different types: a physical IFL core, a physical CP core, and so on

– What your specific machine has depends upon what you bought

– Each physical core contains two processors or CPUs.

▪ The difference between core and processor is absolutely vital in the SMT world

▪ A logical partition or LPAR that has not opted-in for SMT is equipped with logical processors or logical 

CPUs.

– They can be different types: a logical IFL processor, a logical CP processor, and so on

– PR/SM dispatches the LPAR’s logical processors alone on physical cores

▪ A logical partition that has opted-in for SMT is equipped with logical cores.

– In an SMT-1 LPAR, each logical core contains one logical processor (or logical CPU)

– In an SMT-2 LPAR, the logical IFL cores have two processors each and the rest have one processor 

each

– PR/SM dispatches the LPAR’s logical cores on physical cores

▪ I usually think of all LPARs as having logical cores, with non-SMT being a degenerate case.

▪ Throughout this presentation I will use the word “core” unless I specifically need to talk about a processor.
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Vocabulary
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The machine has physical cores.
Each physical core contains two physical processors.

physical 
IFL core

physical 
IFL core

An SMT-enabled LPAR has 
logical cores.

At SMT-1 each logical core has 
one logical processor.

At SMT-2, in z/VM the logical 
IFL cores have two logical 
processors and all other types 
of logical cores have one logical 
processor.

PR/SM dispatches logical cores 
on physical cores.

physical 
CP core

physical 
CP core

A non-SMT LPAR has logical 
processors.

PR/SM dispatches them alone
on physical cores.

The other half of the physical 
core goes unused.

logical cores

physical 
CP core

logical processors
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It’s All About Topology
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The Machine Has a Topology

7

z14:  
- 10 cores on a chip
- 3 chips on a node
- 2 nodes on a drawer
- 4 drawers

Access time = f(distance)
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So The Machine Does Placements
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1 5 6 832 74

CP physical cores and zIIP
physical cores are 
allocated from the bottom 
up

IFL physical cores are 
allocated from the top down

- Millicode configures cores according to what’s licensed

- PR/SM places LPARs to try to achieve good cache behavior
- Keep cores of an LPAR together
- Keep cores of different LPARs apart

Nodes ->

LPARs using IFLs
LPARs using CPs and zIIPs
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The Charge to the Operating System

▪Opt-in for topological awareness

▪ Run in a way that acknowledges topology

▪ Result:  better performance
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LPAR Weight and Entitlement
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Our z/VM System Administrator, Jane

cp query proc                
PROCESSOR 00 MASTER CP        
PROCESSOR 01 ALTERNATE CP     
PROCESSOR 02 ALTERNATE CP     
PROCESSOR 03 ALTERNATE CP     
PROCESSOR 04 ALTERNATE CP
PROCESSOR 05 ALTERNATE CP
Ready; T=0.01/0.01 13:46:02

Hey, I have a six-way!   I know that’s enough for my workload, so I’m golden!

In a moment we are going to find out just how wrong that conclusion is!

11
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The Older Machines Ran in Basic Mode

VM system

In the old days, VM ran right on the hardware.  There was 
no such thing as the PR/SM hypervisor or an LPAR.

If CP QUERY PROC said you had six CPUs, you had six 
real, physical, silicon CPUs.

Those six CPUs were all yours, all the time.

CPU CPU CPU CPU CPUCPU

12
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A Modern Machine Runs in LPAR Mode

PR/SM Hypervisor

VM4

L-
core

L-
core

L-
core

L-
CPU

L-
CPU

L-
CPU

L-
CPU

L-
CPU

L-
CPU

L-
core

L-
core

L-
core

L-
core

L-
core

L-
core

L-
core

VM1 VM5VM3VM2

Processor Resource/System Manager (PR/SM) owns the physical machine.
PR/SM carves the machine into zones called partitions.

PR/SM timeslices partitions’ logical cores onto physical cores.

A logical core is not a source of capacity.  It is a consumer of capacity.

P-core P-core P-core P-core P-core P-core P-coreP-core
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Poor Jane!

cp query proc                
PROCESSOR 00 MASTER CP        
PROCESSOR 01 ALTERNATE CP     
PROCESSOR 02 ALTERNATE CP     
PROCESSOR 03 ALTERNATE CP     
PROCESSOR 04 ALTERNATE CP
PROCESSOR 05 ALTERNATE CP
Ready; T=0.01/0.01 13:46:02 

Jane’s six-CPU (non-SMT) system is now running in a partition.
She is now competing with many other partitions for the machine’s eight cores’ worth of power.
Jane has no idea that she might not get six cores’ worth of power.

16 logical cores (consumers of power)
-- running on --

8 physical cores (sources of power)

14
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How Does PR/SM Decide?

We need an arbitration rule PR/SM 
can use when power demand exceeds 
power supply.

So, the CEC administrator assigns 
each partition a weight.

The weights determine the partitions’ 
entitlements.

A partition’s entitlement is the minimum 
power it can generally expect to be 
able to get whenever it wants it.

Entitlements come into play only when 
there is not enough power to satisfy all 
partitions’ demands.

As long as the physical cores have 
some spare power, all partitions can 
use whatever they want.

S = number of shared physical cores = 8

(my weight)
my E = 100 * S *  ----------------------

(sum of weights)

Notice:
1.  Σ E = 100 * S.    (the entitlements sum to the capacity)
2.  E is not a function of the number of logical cores

15
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Entitlement:  A Really Simple Example

Partition Weight Arithmetic Entitlement

FRED 35 100 * 18 * (35 / 100) 630%

BARNEY 65 100 * 18 * (65 / 100) 1170%

Sum -> 100 1800%

Assume this machine has 18 shared physical cores.

Notice:

1. The entitlements sum to the capacity of the shared physical cores.

2.   Notice the number of logical cores is NOT a factor in calculating entitlement.
3.   More logical cores does not mean more power.  Logical cores are consumers.

By the way:    “100%” means “one physical core’s worth of power”.

16
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What Should My Entitlements Be?

▪ Entitlement is the power the LPAR can lay its hands on whenever it wants.

▪ Consuming power beyond entitlement is possible only when other LPARs are not using their 

entitlements.

▪ Thus we can consider entitlement to be the “survival ration” for the LPAR.

▪ How much power does your LPAR’s workload need just to survive?

▪ That’s what the entitlement should be.

▪ Remember, when the CPC is really busy, your LPAR might get no more than its entitlement.

17
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Entitlement (E) vs. Consumption (C)

WILMA and BETTY can use over 
their entitlements only because FRED 

is using under his entitlement.

This can happen whether or not the 
physical CPC is saturated.

FRED can use his entitlement 
whenever he wants.

If there is not enough spare power 
available to let FRED increase to his 
entitlement, PR/SM will divert power 

away from WILMA and BETTY to 
satisfy FRED.

C

E

WILMA

E

E

C

C

BETTYFRED

U
ti
liz

a
ti
o

n

Three partitions:  FRED, WILMA, and BETTY.
WILMA and BETTY are said to be “running on unentitled power.”
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Some Notes About How I Like To Set Weights

▪ The underlying arithmetic for calculating entitlement lets the system programmer select weights that sum 

to pretty much anything he wants

▪ Personally, I like to pick the weights so they sum to 10 x (number of shared cores in type pool)

▪ This practice lets me see immediately, visually:

– What the LPAR’s entitlement is:  entitlement = weight * 10

– What the right number of logical cores is:  right number of cores = a little more than entitlement / 100

19

Better

LPAR Weight Entitlement Logical 

cores

FRED 63 630 7 to 9

BARNEY 117 1170 12 to 14

Sum 180

18 Shared Physical IFL Cores:  Two Equivalent Configurations

OK

LPAR Weight Entitlement Logical 

cores

FRED 35 630 7 to 9

BARNEY 65 1170 12 to 14

Sum 100
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Less-often-seen LPARs

▪ A Linux-mode LPAR can have either CP cores or IFL cores

– The LPAR will have a weight for its cores

▪ A z/VM-mode LPAR can have cores of all types

– The LPAR will have a distinct weight for each type

▪ An LPAR can be what we call dedicated

– There is a 1-to-1 correspondence between its logical cores and selected physical cores

– A given logical core always runs on its assigned physical core

– No other logical core ever runs on that assigned physical core

– Nice work, if you can get it ☺

20
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Best Practices:  Weight and Entitlement

▪ Know your workloads.  How much power do they need to survive?

▪ Use weights that sum to this:  (10 x number of shared physical cores)

▪ Use logical core counts just a little bit larger than entitlements

21
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Entitlement and Logical Cores

22
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Entitlement vs. Logical Core Count

▪ PR/SM spreads an LPAR’s 

entitlement over its logical 

cores.

▪ Adding logical cores does not 

add power.  Logical cores are 

consumers, not sources.

▪ Optimum configuration:  just 1-

2 more logical cores than the 

entitlement

▪ Error configurations:

– Too few logical cores for 

the entitlement

– Far too many logical cores 

for the entitlement 

23

Too few cores  (e.g., 2 cores, 500% entitlement)
• Deprives other LPARs of entitlement

Just right:  (e.g., 8 cores, 650% entitlement)
• Our LPAR is reliably powered
• There is a little room for us to eat beyond our 

entitlement
• Our LPAR’s capacity won’t vary too much

Too many cores:  (e.g., 64 cores, 1350% entitlement)
• Our LPAR is not reliably powered
• Risk of habitually running on unentitled power
• Risk of our LPAR’s capacity being highly variable
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Entitlement in Horizontal LPARs  (older CPCs or prior to z/VM 6.3)

24

Suppose E = 425%.

100

Core    0           1           2           3           4           5           6           7           8          9 

100

85

125% left over (very bad)100

85 85 85

42.5

Core    0           1           2

- guarantee 42.5%
- up to 100%

85

Core    0           1           2           3           4

42.5 42.5 42.5 42.5 42.5 42.5 42.542.5 42.5

- guarantee 85%
- up to 100%

N >> E  ➔ potential for erratic behavior
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Entitlement and Consumption in a Horizontal LPAR

Suppose E = 175% and the partition has 5 logical cores.
Each logical core is entitled to (175% / 5) or 35% of a physical core.
The logical cores might actually consume more, depending on the availability of spare power.

E

CPU:          0                  1                     2                   3                     4

C
E EE

Within a single partition, PR/SM distributes the entitlement equally across the logical cores.

35%

E
C C

C

C

25
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Enter Vertical LPARs (newer CPCs and z/VM 6.3 or later)

▪ PR/SM distributes entitlement to the logical cores unequally.

– A “vertical-high” core (VH):  fully entitled, aka 100%, and placed exclusively

– A “vertical-medium” core (VM):  partially entitled, and placed shared

– A “vertical-low” core (VL):  no entitlement, and placed shared

– This scheme encourages the operating system to shrink its footprint

• When you can, run on only your VH and VM cores

• When you must, use your VL cores too, but only if needed and powered

– Shrinking the footprint helps improve cache performance

– Shrinking the footprint helps reduce PR/SM dispatch contention

▪ PR/SM tells the operating system where its cores are placed in the topology

– This encourages “smart” or “well-informed” shrinking

▪ N >> E is now even more exciting

– The VL cores have no entitlement at all

– This means they run completely on unentitled power

– What if the unentitled power dries up?

26
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Entitlement in Vertical LPARs

27

Suppose E = 425%.

100

Core    0           1           2           3           4           5           6           7           8          9 

100

100

- guarantee 100%
- 125% left over  (very bad)

100

100

62.5 62.5

100

Core    0           1           2

- guarantee 0%
- up to 100%

100

Core    0           1           2           3           4

100

62.5 62.5

0 0 0 0

100

0

- guarantee 62.5%
- up to 100%

N >> E  ➔ even more potential for erratic behavior

VH VM VL
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Principles:
1. Make as many VHs as you can.  This leaves remaining entitlement R.
2. Never make VLs without making at least one VM.
3. Try not to make a VM<50.  Instead, if you can, borrow a VH and add 100 to R.
4. Use up R by making one or two equal VMs, as able.
5. The rest are VLs.

Some examples:

From (N,E) to (VH,VM,VL)

28

# Cores Entitlement # VH # VM and e # VL E remaining 

2 500 2 0 0 300

5 500 5 0 0 0

6 500 4 1 @ 100 1 0

5 530 5 0 0 30

6 530 4 2 @ 65 0 0

7 530 4 2 @ 65 1 0

6 580 5 1 @ 80 0 0

7 580 5 1 @ 80 1 0
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Entitlement and Consumption in a Vertical LPAR

Suppose E = 175% and the partition has 5 logical cores.
PR/SM will create 1 Vh @ 100% , 1 Vm @ 75%, and 3 Vl @ 0% entitlement.
The logical cores might actually consume more, depending on the availability of spare power.

CPU:     0 (Vh)           1 (Vm)               2 (Vl)           3 (Vl)             4 (Vl)

C

E

Within a single partition, PR/SM distributes the entitlement unequally across the logical cores.

E

C C

C

C

29

100%

E E E
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How PR/SM Runs the Logical Cores

30

P-core P-core P-coreP-core P-core P-core P-core P-core

VH

VH

VHVH VH

VM

VH

VM

VM

VM

VL

VL

VL

VL

HZ

VL

Within a given topological 
container:

1. The VHs get to run on 
their assigned P-cores 
whenever they want.

2. The VMs, the VLs, and 
the HZs compete for 
the P-cores remaining.

This is why we want to run vertically and stay off unneeded VLs.

HZ
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Best Practices:  How to Run

▪ Run vertically

▪ Avoid your VL cores unless

– (1) you need them, and

– (2) you can see they will be powered

31
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Capping Partitions

32
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Capping in Horizontal LPARs

Suppose E = 175% and the partition has 5 logical cores and is capped.
Each logical core is entitled to (175% / 5) or 35% of a physical core.
No logical core will ever run more than 35% busy.  Availability of excess power is irrelevant.

In mixed-engine environments, capping is a type-specific concept.
For example, a partition’s logical CP cores can be capped and its logical IFL cores not capped.

E

CPU:        0                     1                     2                   3                    4

C

E EE

CAPPED: PR/SM holds back every logical core to its share of the partition’s entitlement.

35%

E

C
C

C

C
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Capping in Vertical LPARs

CPU:     0 (Vh)           1 (Vm)               2 (Vl)           3 (Vl)             4 (Vl)

C

E
E

C

C
C

C

34

100%

E E E

CAPPED:  PR/SM holds back the logical cores together to their LPAR’s entitlement.

Suppose the LPAR has entitlement 175% and five logical cores.
PR/SM keeps track of the amount of core dispatch time the LPAR’s cores use altogether.
When utilization transiently exceeds entitlement, all logical cores get held back momentarily.

175%
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LPAR Absolute Capping

▪ Applies only to shared LPARs, of course

▪ Expressed as a number of cores’ worth of consumption, e.g., 2.05, 10.68, etc.

▪ The cap is type-specific

▪ The sum of the logical cores’ consumptions cannot exceed the absolute cap

▪ When the LPAR bumps up against its cap, PR/SM holds back all the LPAR’s logical cores 

momentarily

35

Legitimate logical-core percent-busy values in a four-core LPAR with absolute cap 2.6

40%

80%

50%

90%

Σ = 260% = 2.6 

Logical cores:            0                    1                   2                     3
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LPAR Group Capping

▪ Very similar to LPAR absolute capping, except…

– There exists the notion of a “group” of LPARs, and

– It’s the “group” that has the cap, and

– When the group bumps up against the cap, all the group’s LPARs are held back 

momentarily

36

Legitimate aggregate logical-core percent-busy values for four LPARs with absolute group cap 2.6

40%

80%

50%

90%

Σ = 260% = 2.6 

LPARs:       FRED           WILMA           BARNEY       BETTY
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Best Practices:  Capping

▪ Think carefully about what happens in a capped horizontal LPAR.

▪ In absolute capping, think carefully about the relationship between entitlement and the 

absolute cap.  Avoid wasting entitlement.

▪ In group capping, think carefully about the relationship between the LPARs’ entitlements and 

the group cap.  Avoid wasting entitlement.

37
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The z/VM Unparking Models

38
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What is Parking?

▪ To park a logical core means to refrain from using it to run work

▪ Parking is about being a good citizen of the topology and of PR/SM

▪ Why would we want to park a logical core?

– It’s a VL and we sense PR/SM wouldn’t be able to power it.

– It’s a VL and we sense our workload doesn’t need it.

– It’s a VH or a VM, and we sense our workload doesn’t need it, and we want to be an 

especially good citizen.

▪ z/VM offers three different schemes – we call them models – for deciding how many cores to 

run with, aka leave unparked.

– UNPARKING LARGE:  spread into everything that would be powered

– UNPARKING MEDIUM:  spread into the VHs and VMs, but into the powered VLs only if 

the workload needs them

– UNPARKING SMALL:  park as many cores as the workload will allow

▪ Read more about it:  http://www.vm.ibm.com/perf/tips/unpark.html

39

http://www.vm.ibm.com/perf/tips/unpark.html
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Unparking:  LARGE, MEDIUM, and SMALL

▪ Suppose:

– E=425 and 7 cores

• 3 VH, 2 VM @ 62.5, 2 VL

– z/VM projects enough unentitled power to power its VMs and also one VL

– z/VM projects the workload will be no more than 180% core-busy

– The system administrator specified a workload-pad value of 100% 

40

Model Scheme VHs VMs VLs Total

Large Unpark

everything that 

would be 

powered

3 2 1 6

Medium Unpark VHs, 

VMs, and the 

VLs needed 

and powered

3 2 0 5

Small Unpark only 

what you need

3 0 0 3
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Fun Facts About Unparking

▪ For unparking to work best, the LPAR needs to have Global Performance Data Control 

turned on.  Do this on the “Change LPAR Security” panel of the SE.

▪ You can set the unparking model in the z/VM system configuration file or via CP command.

▪ You can change the unparking model without taking an IPL.

▪ z/VM recalculates and reconfigures every two seconds.

▪ In a mixed-engine LPAR, z/VM solves each type-group separately.

▪ UNPARKING LARGE is the default, but you probably should use UNPARKING MEDIUM.

41
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Be Careful with UNPARKING LARGE

42

CPC 
half full

<--consumption-->
<-------------------unparked------->

LPAR 2  <-VHs-><--VMs--><---------VLs-------->

<--consumption-->
<-------------------unparked------->

LPAR 3  <-VHs-><--VMs--><---------VLs-------->

<--consumption-->
<-------------------unparked------->

LPAR 1  <-VHs-><--VMs--><---------VLs-------->

All the LPARs see available power and so they all unpark large numbers of VLs.
The excess VLs destroy each other’s cache contents and cause PR/SM overhead.
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Vertical-Low Cores:  Guidance from PR/SM Development

▪ An LPAR should consume its computing power on its entitled logical cores

▪ There should be no more than two active vertical-low (VL) cores per LPAR

▪ Failure to observe these guidelines will result in excess PR/SM overhead

▪ Poor:  3 VH, 1 VM, 10 VL, running 1135% core busy  (Perfkit FCX306 LSHARACT)

▪ Better:  10 VH, 2 VM, 2 VL, running 1135% core busy (Perfkit FCX306 LSHARACT)

▪ Match entitlements and logical core counts

▪ Manage unneeded vertical-lows out of the LPAR – aka park them

▪ If you need to change weights, change them

43
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Best Practices:  Unparking

▪ Turn on Global Performance Data Control

▪ Use the z/VM system configuration file

▪ Use UNPARKING MEDIUM

▪ On a CPC with lots of LPARs or lots of VMs and VLs, try UNPARKING SMALL

44
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Ways Things Go Wrong

45
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Ways Things Go Wrong, part 1

46

LPAR name Weight Entitlement Logical Cores Configuration Unusable 

Entitlement

FRED 40 400 4 4 VH none

BARNEY 140 1400 15 13 VH

1 VM @ 100

1 VL

none

Suppose 18 shared physical cores

The system programmer wanted the weights to add to 100.
It is very difficult to see that FRED has unusable entitlement.
The weighting error prevented BARNEY from having a better configuration.

LPAR name Weight Entitlement Logical Cores Configuration Unusable 

Entitlement

FRED 40 720 4 4 VH 320

BARNEY 60 1080 15 10 VH

1 VM @ 100

4 VL

none
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Ways Things Go Wrong, part 2

▪ Failure to set entitlement high enough.
– 4-member z/OS virtual sysplex running on z/VM

– Each z/OS guest is a virtual 2-way

– How much power does each z/OS guest realistically minimally require?

– What will happen if the partition’s entitlement is well below the workload’s 

requirement?

Answer:  if correct operation of the workload requires that the 
partition consume beyond its entitlement, the workload is 
exposed to failing if the CEC becomes constrained. 

47
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Ways Things Go Wrong, part 3

Potential
2700%

Entitlement
1718%

Shared partition with 27 logical cores
and entitlement 1718%

16 VH,    2 VM @ 59,    9 VL

When other partitions are quiet, this partition could run 2700% core-busy.
When other partitions are active, this partition might get as little as 1718%.

And that means the VLs will get nothing.

The partition might behave erratically.
Users might be confused and unhappy. 

Some workloads might fail.

48
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Entitlement << Cores:  Problem Scenarios

▪ When entitlement << cores, we have a lot of VLs

▪ VLs don’t have “thrones” the way VHs do.  They have to compete.  And when things are 

tight, it’s OK for a VL to get nothing.

▪ Suppose a VL is competing, and, at a crucial moment, PR/SM undispatches it.

▪ Consider these stoppage scenarios:

– The VL acquires a z/VM CP lock and then PR/SM stops running the VL.

– The VL is running a guest VCPU, and the guest VCPU acquires a guest lock, and then 

PR/SM stops running the VL.

▪ What do you think happens in those scenarios?

▪ The same kind of thing can happen to a vertical-medium (VM) that wants to consume 

beyond its entitlement.

49



© 2019  IBM Corporation

Ways Things Go Wrong, part 4

Consider a CEC with 12 shared physical cores.     S = 12

22 partitions.
205 logical cores.     L = 205

What are the problems?

Q1:  If the weights are about equal, about how much entitlement would each

partition get?
A1:  About (12/22) or about 50%.

Q2:  About how many logical cores are in each partition? 
A2:  About (205/22) or about 10.

Q3:  Do you see anything wrong with a logical 10-core having entitlement 50%?
How many VHs, VMs, and VLs does it have?

A3:   0 VHs,   1 VM @ 50%,  9 VLs

High L/S is a cause of high overhead in PR/SM and of suspend
time for the logical cores.

50
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Ways Things Go Wrong, part 5

Consider this shared partition:

1.  12 logical cores
2.  Entitlement 150%
3.  Horizontal
4.  Capped

Each logical core has an entitlement of (150%/12) = 12.5% of a physical core.

Because of the cap, each logical core will be held back to 12.5% busy.

Q1:  What if a virtual 1-way guest wants to run 20% busy?  Can it do so?

Q2:  What if a virtual 2-way guest wants to run 30% busy?  Can it do so?

Q3:  What if there are many such 2-way guests on the system?  What would happen?

51
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Performance Toolkit Reports

52
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z/VM Performance Toolkit Reports

▪ These reports are your friends:

– LSHARACT report: tabulates entitlements

– PHYSLOG report: tabulates physical core use

– LPARLOG report: tabulates use by LPARs

– PRCLOG report tabulates suspend time

– PUCFGLOG report tabulates parking behavior

53
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LSHARACT Report:  Entitlements, Core Counts

1FCX306  Run 2019/03/14 18:21:11         LSHARACT                                              
Logical Partition Share                               

From 2019/03/07 21:29:31                                                                      
To   2019/03/07 21:45:31                                                                      
For    960 Secs 00:16:00                                                                      
______________________________________________________________________________________________

LPAR Data, Collected in Partition xxxxxx

Core counts:   CP ZAAP  IFL  ICF ZIIP                                                     
Dedicated    0    0    0    0    0                                                     

Shared physical    0    0   94    0    0                                                     
Shared logical    0    0  100    0    0                                                     

____ .             .      .      .        .   .       . .             .      .      . .      
Core Partition  Core   Load   LPAR                                      <CoreTotal,%> Core   
Type Name      Count    Max Weight Entlment Cap TypeCap GrpCapNm GrpCap Busy Excess Conf   
...  xxxxxx ...    ...      0      ... ...     ... ...         ...    ...    ... .      
...  xxxxxx ...    ...      0      ... ...     ... ...         ...    ...    ... .      
...  xxxxxx ...    ...      0      ... ...     ... ...         ...    ...    ... .      
IFL  xxxxxx 49   4900     49   4428.8 No      ... ...         ... 1437.2     .0 o      
IFL  xxxxxx 6    600     10    903.8 No      ... ...         ...    1.1     .0 u      
IFL  xxxxxx 12   1200     12   1084.6 No      ... ...         ... 1193.3  108.7 o      
IFL  xxxxxx 27   2700     27   2440.4 No      ... ...         ... 1879.4     .0 o      
IFL  xxxxxx 6    600      6    542.3 No      ... ...         ...  266.2     .0 -
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The red LPAR has either too much entitlement or too few logical cores.
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PHYSLOG Report:  Physical CPC Utilization

1FCX302  Run 2019/03/14 18:21:11         PHYSLOG                                  
Real Core Utilization Log                

From 2019/03/07 21:29:31                                                         
To   2019/03/07 21:45:31                                                         
For    960 Secs 00:16:00                                                         
_________________________________________________________________________________

Interval      <PhCore> Shrd Total                                              
End Time Type Conf Ded Log. Weight %LgclC %Ovrhd LCoT/L %LPmgt %Total TypeT/L   
>>Mean>> IFL    94   0  100    104 4738.6 38.727  1.008 28.649 4806.0   1.014   
>>Mean>> >Sum   94   0  100    104 4738.6 38.727  1.008 28.649 4806.0   1.014   

21:30:31 IFL    94   0  100    104 5603.5 40.170  1.007 31.104 5674.8   1.013   
21:30:31 >Sum   94   0  100    104 5603.5 40.170  1.007 31.104 5674.8   1.013

Interesting fields here:
%LPmgt Unchargeable PR/SM overhead
%Total Total utilization in the type pool
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LPARLOG Report:  Utilization in Each LPAR

1FCX202  Run 2019/03/14 18:21:11         LPARLOG                                                                    
Logical Partition Activity Log                                             

From 2019/03/07 21:29:31                                                                                     
To   2019/03/07 21:45:31                                                                                     
For    960 Secs 00:16:00                                                                                       
___________________________________________________________________________________________________________________

Interval <Partition->                                     <-- Core -->                                            
End Time Name     Nr.  Upid #Core Weight Wait-C Cap %Load  %Busy %Ovhd --- --- --- Type TypeCap MT GrpCapNm GrpCap
>>Mean>> xxxxxx 1     1    49     49     NO  NO 15.3   29.3    .6 --- --- --- IFL      ... .. ...         ...
>>Mean>> xxxxxx 2    ..     0      0     NO  NO ...    ...   ... --- --- --- ..       ... .. ...         ...
>>Mean>> xxxxxx 3     3     6     10     NO  NO .0     .2    .0 --- --- --- IFL      ...  2 ...         ...
>>Mean>> xxxxxx 4    ..     0      0     NO  NO ...    ...   ... --- --- --- ..       ... .. ...         ...
>>Mean>> xxxxxx 5    17    12     12     NO  NO 12.7   99.5    .0 --- --- --- IFL      ...  2 ...         ...
>>Mean>> xxxxxx 6    18    27     27     NO  NO 20.0   69.6    .3 --- --- --- IFL      ...  2 ...         ...
>>Mean>> xxxxxx 7    ..     0      0     NO  NO ...    ...   ... --- --- --- ..       ... .. ...         ...
>>Mean>> xxxxxx 8    20     6      6     NO  NO 2.8   44.4    .3 --- --- --- IFL      ...  2 ...         ...
>>Mean>> Total     ..    ..    94    104     ..  ..  51.1   47.8    .4 --- --- --- ..       ... .. ...         ...

Notes:
1.  %Load:  what fraction of the machine’s physical capacity is being used by this partition?
2.  %Busy:  how busy is the average logical core of this partition?
3.  This report is not terribly useful in mixed-engine environments.  Use FCX126 LPAR.
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PRCLOG Report:  In This LPAR, Utilization of the Processors

1FCX304  Run 2019/03/11 11:39:00         PRCLOG                                                                             Page 6
Processor Activity, by Time                                                            

From 2019/03/11 06:52:16                                                                                     2U0C021D        
To   2019/03/11 07:12:16                                                                                     CPU 3906-M05   SN DA1F7
For   1200 Secs 00:20:00                Result of 2U0C021D Run                                               z/VM   V.7.1.0 SLU 0000
____________________________________________________________________________________________________________________________________

<--- Percent Busy ----> <-- Rates per Sec. ---> <----- Paging -------> <Co> < Di>  
Pct Fast  Page <mm> < ag>       

Interval                        Park Inst                    <2GB  PGIN Path  Read Msgs X'9C' Core/ 
End Time CPU Type PPD Ent. DVID Time %Susp Total  User  Syst  Emul Siml DIAG  SIGP  SSCH    /s    /s    %    /s   /s    /s Thrd

>>Mean>>  00 IFL  Vh 100 0000    0   1.6  94.6  82.7  11.9  73.3  3232  2674 852.3 104.2    .0    .0 .... 297.2 30.7 217.4  00/0

<I have removed a lot of rows to make space for the ones I want to show>

>>Mean>>  23 IFL  Vl 0 0023    0  16.8  76.6  71.6   5.0  65.1  1512 105.6 262.9  42.9    .0    .0 .... 290.4   .0 107.7  23/0
>>Mean>>  24 IFL  Vl 0 0024    0  17.3  76.1  71.0   5.1  64.5  1577  83.4 280.6  44.2    .0    .0 .... 299.4   .0 108.8  24/0
>>Mean>>  25 IFL  Vl 0 0025    0  17.2  76.2  71.1   5.1  64.8  1567 100.0 265.8  43.3    .0    .0 .... 286.5   .0 107.2  25/0
>>Mean>>  26 IFL  Vl 0 0026    0  17.0  76.4  71.3   5.1  64.8  1552  91.3 264.2  44.3    .0    .0 .... 298.0   .0 108.4  26/0
>>Mean>>  27 IFL  Vl 0 0027    0  17.6  75.6  70.3   5.3  63.6  1662  93.2 271.8  47.0    .0    .0 .... 316.7   .0 109.3  27/0
>>Mean>>  28 IFL  Vl 0 0028    0  17.6  75.6  70.6   5.1  63.9  1552  89.5 261.4  43.3    .0    .0 .... 304.7   .0 109.1  28/0
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Notes:
1. Shows VH/VM/VL and %Susp and %Park.  ☺
2. %Susp on the VLs:  usually dispatch contention
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PUCFGLOG Report:  Park/Unpark Activity

1FCX299  Run 2019/03/20 13:15:32         PUCFGLOG                                                                           Page 7
Logical Core Configuration log                                                         

From 2019/03/11 06:51:51                                                                                     2U0C021D        
To   2019/03/11 07:12:16                                                                                     CPU 3906-M05   SN DA1F7
For   1225 Secs 00:20:25                Result of 2U0C021D Run                                               z/VM   V.7.1.0 SLU 0000
____________________________________________________________________________________________________________________________________

Type           <--------- Last ---------> <-------------- Next -------------->               
Date  Time     Type OnL Entitl Cap CPUPAD EX   Load XP    XPF T/V   LCei XPF T/V   N NotVh UpCap LPU Unparked Mask  
03/11 06:51:52 IFL   64 1735.7    ...  100.0 70 5856.3 5992.3 5488.7 1.054 5919.5 5418.9 1.066  64 100.0 6400.0 FFFFFFFF_FFFFFFFF  
03/11 06:51:54 IFL   64 1735.7    ...  100.0 70 5909.7 6001.8 5509.6 1.052 5963.1 5425.0 1.063  64 100.0 6400.0 FFFFFFFF_FFFFFFFF  
03/11 06:51:56 IFL   64 1735.7    ...  100.0 70 5775.9 5983.0 5456.3 1.050 5934.3 5403.1 1.063  64 100.0 6400.0 FFFFFFFF_FFFFFFFF  
03/11 06:51:58 IFL   64 1735.7    ...  100.0 70 5869.5 5974.6 5403.8 1.045 5963.1 5351.2 1.064  64 100.0 6400.0 FFFFFFFF_FFFFFFFF  
03/11 06:52:00 IFL   64 1735.7    ...  100.0 70 5898.4 6001.2 5512.8 1.062 5943.0 5443.3 1.065  64 100.0 6400.0 FFFFFFFF_FFFFFFFF  
03/11 06:52:02 IFL   64 1735.7    ...  100.0 70 5816.9 5778.1 5184.8 1.092 5942.3 4856.7 1.074  64 100.0 6400.0 FFFFFFFF_FFFFFFFF
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Interesting columns:
1. Last Load:  last measured core utilization
2. Last XPF:  last measured unentitled core power we could have gotten
3. Next LCei:  next estimated core utilization ceiling
4. CPUPAD:  administrator-specified core utilization pad
5. Next XPF:  next estimated unentitled core power we could get
6. N:  number of cores unparked next interval 

This LPAR has 64 cores and E = 1736.
What do you think of that?
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Summary
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Summary

▪ Know your workloads’ needs.

▪ Translate those needs into entitlements.

▪ Plan enough physical cores to fulfill the entitlements.

▪ Add in your dedicated LPARs.

▪ Add in a little spare.

▪ Calculate those weights correctly.

▪ Follow configuration guidelines.

▪ Be careful with capping.

▪ Exploit the parking feature.

▪ Use z/VM Performance Toolkit.  It is your friend!
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