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Abstract (why you’'re here!) ZPX

"How busy is my mainframe?" is arguably the most basic performance
guestion people want answered. And while there’s lots of ways to express
that measurement, that’s only the beginning of understanding what might be
impacting your LPARs” performance. In this webinar, we’ll start at the basic
CEC usage, discuss why the RMF view of that may be misleading, and move to
the less-reviewed but important measurements before finally exploring some
measurements that you might not have thought to look at before. Join Scott
Chapman as he breaks down these measurements and shares what he’s
learned from reviewing hundreds of LPAR configurations over the years.




Al Disclosure

Al Level 0 — Al was not involved in the creation of this content, other
than possibly for spelling or grammar checking.

-

Al Level 1 - Al contributed to non-materially parts of this content, such
as transcription, formatting, or clip art. All analysis and conclusions were
human-authored.

J

-

Al Level 2 — Al assisted in the drafting and analysis. All findings and
figures reviewed and confirmed by a human.

J

-

Al Level 3 — This was substantially produced by Al and reviewd by a
human.

e EelEeach

)

© Enterprise Performance Strategies www.epstrategies.com



EPS: We do z/OS performance... Zp;

e Pivotor - Reporting and analysis software and services
° Not just reporting, but analysis-based reporting based on our expertise

e Education and instruction
° We have taught our z/OS performance workshops all over the world

e Consulting
° Performance war rooms: concentrated, highly productive group discussions and analysis

e Information

° We present around the world and participate in online forums
https://www.pivotor.com/content.html

www.epstrategies.com
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Like what you hear today?

e Free z/OS Performance Educational webinars!

° Let us know if you want to be on our mailing list for these webinars
° Email: contact@epstrategies.com

e |f you want a free cursory review of your environment, let us know!
° We’re always happy to process a day’s worth of data and show you the results
° See also: http://pivotor.com/cursoryReview.html

© Enterprise Performance Strategies, Inc. Peter MAMBLERRAKANCEISESOEBies.com



http://pivotor.com/cursoryReview.html

z/OS Performance workshops available ZP}

During these workshops you will be analyzing your own data!
®

e Also... please make sure you are signed up for our free monthly z/OS
educational webinars! (email contact@epstrategies.com)

© Robert Rogers www.epstrategies.com



Basic

How busy are we?

© Enterprise Performance Strategies
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CEC Physical Machine CP Busy% by CEC Serial Number
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This is probably the one
basic chart people care most
about because they want to
answer “How busy is the
mainframe?”

In this case we see the
machine is maxed out
overnight and for much of
the day not apparently very
busy.

We can see that thisis a z17
504 from the 9175-504 so
we know it has 4 GPs.
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The 10Ps (/O Processors)
used to be called SAPs
(Service Assist Processors)
and are there to help
manage |/0 and things like
SCM and compression.

CECs generally have plenty
of IOPs and it’s unusual to
see these being driven past
single-digit percentage busy.

|O for SCM+ECE per sec

You used to be able to buy
additional IOPs, but IBM
took that option away with
the z17. Presumably because
nobody needed them.
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busy.
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Where do these numbers come from? %P;

e The details are in the SMF 70 records

e The system records how many seconds the CPU was dispatched to each of
the LPARs for each processor

total dispatch

e Percent busy is really just: - :
interval duration *CPU count

e Formula is same regardless of processor type
° There’s an interesting twist for zIIPs with SMT though

e Note that this is effectively an average utilization over the interval

° Most customers are on 15 minute intervals (80-85% of all systems we see)
° More on this later...

© Enterprise Performance Strategies www.epstrategies.com 14



Intermediate

© Enterprise Performance Strategies
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Why do people care about CEC Busy? %FA

e Some common reasons:
° |s the capacity of the CEC limiting the performance of the work?
° Did the pattern of usage for the LPARs look “right” yesterday
° When are we going to need more CEC capacity?

e But... the CEC Busy chart is only the most basic place to start answering
these questions

° There are multiple limits that may impact the LPARs’ performance that are unrelated
to the total capacity of the machine

° You need to be aware of those limits for capacity planning

o “Was yesterday unusual looking?” is always a good thing to keep an eye on!
° |.E. this would be on my list to look at daily, even if | only have a few minutes to do so each day

© Enterprise Performance Strategies www.epstrategies.com 16
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LPAR Limits and Utilization
Expressed as MSUs
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@ Interval MSUs

® R4HA MSUs

@ Machine Capacity
@ Logical CPs

@ Group Absolute Cap
® Absolute Cap

@ Group Capacity

@ Defined Capacity
@ Weight

Looking into the details
from September 10t we
can see exactly why
there’s that plateau:
they were hitting their
group capacity limit.

You need to have an
awareness of what the
limits are for the LPARs,
this report just happens
to consolidate those
limits.

18
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One potential issue people
often miss is that they may
have LPARs that are using
more than their weight.

That’s ok... until it isn’t.

This chart shows each LPAR’s
utilization as the percentage
of the LPAR’s weight that it is
consuming.

Values > 100% means the
LPAR is borrowing weight
from other LPARs that aren’t
currently demanding it. But
those other LPARs will be
allowed to consume that
capacity if they “want” it.

19
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Advanced
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RMF Intervals: Too Long? %PX

e As mentioned, “85% of systems use 10+ minute intervals
° About 80% at 15 minutes, 5% at 10 minutes

e A lot can happen within 10-15 minutes!

e Your reported utilization is an average across that interval
° But likely utilization fluctuated within that interval, possibly significantly

e 15 minute averages can provide a false sense of security
° “The WLM policy only matters when the machine is busy, and we’re not
° You're probably busier than you think more often than you think

1

© Enterprise Performance Strategies www.epstrategies.com 23
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Turns out there’s
substantial parts of even
those daytime intervals
where the machine is
more than 90% busy.

Here we’ve summarized
2-second CEC utilization
numbers from the 99.12
records and to show
what percentage of each
900 second interval the
machine is in what
utilization band.

© Enterprise Performance Strategies
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Here | just turned off all
series except for 90%+
so we can more easily
see what percentage of
each interval the
machine is >90% busy.

© Enterprise Performance Strategies www.epstrategies.com
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But 15% of the interval =~ | L]
it was >90% busy!

www.epstrategies.com

Below 10%
10-19%
20-29%
30-39%
0 40-49%
50-59%
o B60-69%
o 70-7T9%
80-89%
90-94%
@ 95-98%
@ 99%+

Here I've used our
overlay feature to
overlay those two charts
So we can more easily
see how the two charts
correlate.

15% of 15 minutes > 2
minutes
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This is actually the same
09:00 — 09:15 interval
that we noted for the

GPs.
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Here’s the detailed data
from the 99.12 records:
CEC utilization on 2 second
intervals for that 09:00 to
09:15 interval.

Interesting bursty pattern
for both GPs and zIIPs,
probably related
something using both like
DDF.

This data is very handy for
diagnosing brief
performance problems
caused by a capacity
constraint that doesn’t
show up in the RMF
interval data!

31



Busy = Utilization? EPS

e So far I've lazily used Busy and Utilization to mean the same thing
° This is usually fine

e But... with SMT involved zIIP “busy” and zIIP “utilization” can be different!

° Core Busy = time core is executing instructions in either TD1 or TD2

° When not in SMT, busy % = utilization %
° If executing instructions at TD1, even though the core is “busy” it could still do more work

° Productivity = Estimate of completed work vs work that could be completed at TD2

® Core Utilization % = Core Busy % * Productivity %

e This makes capacity planning for SMT-enabled zlIPs difficult

© Enterprise Performance Strategies www.epstrategies.com 32



Core Utilization Example

~ 11 Y2 Y D01 ) (TD1 |~ TD2 ™
Thread O Actively Exefcuting Available Actively Executing Available
Thread 1 Available Actiyely Executing Available Actively Executing  |Available]
Time 4us PAVES S5us 2Us | 2us 7Us 2s
Instructions L 14k I 12k IN 20k y &)\ 49k /

Core Busy = (442+5 + 2+7)/(442+5 + 2 + 247 +2) =20/ 24 = 83.3%
Capacity Factor = 5,200 ips / 3,909 ius = 1.33

Maximum Capacity Factor = 6,778 ius / 3,909 ius = 1.73
Productivity =1.33 /1.73 =76.9%

Core Utilization = 83.3% * 76.9% = 64.1%

For all the SMT details see this presentation on our website: Values _
https://www.pivotor.com/library/content/Chapman SMT MeasureDecide 201811 GSEUK.pdf Externalized
| by RMF
WWW.epStrategleS.Com
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Wrap-up
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Summary ZPX

e LPAR CPU consumption summed/stacked up lets you see how busy your
mainframe is

° Will want to look at the different processor types separately

e But understanding the impact to the work requires understanding more
limits than just the capacity of the machine
° Things like weight enforcement and capping can impact work even if the machine
isn’t 100% busy
e 15 minute RMF intervals can hide peaks that may be important to you
°© SMF 99.12 has 2 second CEC utilization numbers

e With SMT enabled on your zlIPs, busy and utilization are not the same
° Note IOPs now are SMT-enabled as well, but generally a moot point
° If you need more zIIP capacity, prefer to buy more zlIPs rather than enabling SMT

© Enterprise Performance Strategies www.epstrategies.com 36
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