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Session Objectives
— Power Enterprise Pools 1.0 - A powerful foundation for a flexible, available, and affordable private
cloud IT infrastructure

— Power Enterprise Pools 2.0 — Building on PEP 1.0 to enhance the cloud experience with IBM Power
Systems

— Common challenges with PEP 1.0 and how to avoid them
— Introducing the key new features of PEP 2.0
— Recently announced, PEP 1.0 can be upgraded to PEP 2.0!

— And “the treasure”
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Power Enterprise Pools 1.0
A powerful foundation for a flexible, available, and affordable private cloud IT
Infrastructure

Mobile processor and memory activations may be re-allocated to any system within

a defined pool

— Systems with different clock speeds can coexist in the same pool

— Activation assignment and resource movement is controlled by the HMC

Three different forms of this original pool:

— IBM Power System E980 servers and previous generation E870 or E880, E870C and ES80C
systems

— Original High-end pool for POWER7+ 780, Power 795 & Power E880 systems

— Original Midrange pool for POWER7+ 770 systems & Power ES70

Activations can be moved within a pool at any time, without contacting IBM

— No limit to the number of times activations can be moved

Movement of activations is instant, dynamic and non-disruptive
— Ideal for workload balancing and optimizing application availability

Maintain control and deliver
IBM Systems Technical University ©® Copyright IBM Corporation 2019 ﬂeXIblllty at the same time



Power Enterprise Pools 2.0

— Shared Utility Capacity across a pool of Power
E980 systems
* Purchase System and Base capacity
» Variable demand addressed by purchasing
Capacity Credits for Metered capacity
* Cloud Management Console with HMC
automatically tracks and debits against

— Base and Metered Capacity

Capacity Credits based on actual usage * Processor activations

« Memory activations
Pool #1 « AIX and IBMi licenses

All processor & memory resources are fully activated
Metered — Usage tracked by the minute via Cloud
System B /\w Management Console
System A System C .

| - — Announced : April 23rd

—_— — Initial GA : May 17th
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Adding Mobile CoD Resources to a Server

— HMC manages all additions of mobile
resources to a server within a pool

p e mmm——es - — Server must have inactive resources to
be assigned mobile resources

= The Mobile Capacity an D nd (CoD) Processor In! ation section provides an overview of Mobile CoD processor availability and
S i i allocation, Inciuding compliance status, for the selected Power enterprise pool . .
i servers ] | The Server Precessor Information table lists all the servers that participate In the selected pocl. Click Edit for a specific server entry in the
4 127.001 g table to change the allocation of proposead active Mobile CoD processors for that server. Right-click on a server entry in the table to view —— M O b I l e r e S O u rC e S C a n C O - e X I S t O n
4 hmcfsp01 more CoD information about the server,
; :;"?Csf:zgi s6cEar.d Power Enterprise Pool Management  Leam more about managing processor resources for the pool
@ | Custom Groups Pool Moblle CoD Processor:
R source and target server for 48 hours
o ' pooit Total: 4
_ Processor R In Use: 3 Proposed In Use: 4 0 . . ¢
Sl o~ e ° before client is considered to be “out
¥} Service Management . Avallable:

''''''''''

of compliance”

AAAAAAAA
Non-Mobile ' Mobile  proposed

I T S s — Mobile resources that are added are
o used to satisfy unreturned mobile
casml resources first

— Mobile resources remain on the server
until the user removes them via the
HMC
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There is a process...

Configuring Enterprise Pools — New Pool Request
0 Order Mobile
29 ressources and
3 MES EB35
Customer sign the

= Request
9 Document

£

©

(] =

[t Request Keys

'm) | Process to reduce

Q Document static

(&) ressources

=

«

.‘2 This is a different

3 Provide Keys website compared to

[0} _| Provide XML to Reduce step 3

= > File Static

s ressources

m

S

Review ’

" 4 Review

© Download Enterprise < A :
5 XML File Pool 1 GetKeys > re:'novedrstahc
8‘ Configuration bl
O Configure
= > Insu;l]| XML This is a different subtree in the Apply Keys »  Mobile
b o e HMC compared to Enterprise ressources

Pools in Step 5 and 12
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Contracts

— Need to get two contracts signed

IBM License Supplement for Power Enterprise Pools
(Z126-6228).

o Required once per client

o “base” —necessary but useless until combined with addendum
IBM License Supplement for Power Enterprise Pools
Addendum (Z126-6229)

o Used to assign or remove systems to/from a pool
o “addendum to base”

Sent to pcod@us.ibm.com

— Why?

Pools don’t just allow you to move the resources the
customer owns in the Pool

You can activate the resources before you
deactivate, to allow the move

Means the resources are active in more than one
place at the same time, for a period of time

Contract needed to ensure customer returns to state

IBM Systems Technical University © Copyright IBM Corporation 2019

— What do you do next?

AFTER contracts (base and addendums in place)
place, order via MES no-charge Mobile Enablement
feature code #EB35 for each server in the pool

Ordering #EB35 (with contracts in place) has IBM
create an XML configuration file for the master HMC
for the pool

Ordering mobile activations (with contracts in place)
has IBM create an XML configuration file for the
master HMC

With the XML configuration file, the master HMC
knows what servers are in what pool and what
mobile resources are available for that pool


mailto:pcod@us.ibm.com

Power Enterprise Pools 1.0 Glossary

— Static Processor / Memory Activation

« traditional “active” processor /memory activations that are ordered in one-core or one GB increments against a specific MTM/serial
number

« Canonly reside and be used exclusively by the system it was ordered against
« Can be converted to Mobile Processor / Memory Activations
« Static processor and memory activations are known to the system by VPD card

— Mobile Processor / Mobile 100GB Memory Activation

* Mobile processor and/or memory activations are ordered in one-core or 100GB memory increments against a specific MTM/serial
number.

« Activations can be moved by client from one server to another within a pre-defined pool of servers as many times as client desires
* HMC, via the HMC File, manages the movement of mobile resources
* Due to implementation reasons, Mobile Processor activations cannot be ordered on new systems

— Mobile-Enabled Processor / Mobile-enabled 1200GB Memory Activation

* anew processor and/or memory activation, ordered via new or MES, that initially runs in a static status but can later converted to the
Mobile status for no-charge

« Eliminates the conversion pricing premium and the requirement for multiple client POs for new ships

— HMC Config File
« XML file delivered by IBM via website that defines the servers in a Pool and the mobile resources associated with the pool
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Mobile Enabled and Mobile Activation

— Mobile Enabled Activations work like — Mobile Activations are different
“Static” Activations
» Cost the same as Mobile, to allow — Delivered in “xml” file from slightly
zero-cost MES to convert in the different area of Power CoD website
future
— POD and MOD codes delivered on — Each file is “stand alone”

Power CoD website
— Codes are cumulative

— Codes are delivered per server

IBM Systems Technical University © Copyright IBM Corporation 2019

* Replaces file that came before
* Non-cumulative

— Delivered per pool, not per server




Common mistake

— Initial order had Mobile Enabled Activations

— Then get the contracts signed, and convert to Mobile Activations

— So far, so good.

— Add additional capacity, so order some more Mobile Enabled Activations

* Oops! &=
p (] = 3

" Q’

@ »E

* Those need to be converted, with an additional MES, to Mobile Activations
* No benefit, extra work, extra chance for things to go wrong

— If the pool is up and running, order Mobile, not Mobile Enabled Activations for
further capacity

IBM Systems Technical University © Copyright IBM Corporation 2019
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Auto-Conversion of Mobile-Enabled to True Mobile

— It is now possible to do an in-place conversion — Requirements:
of mobile enabled cores and memory to mobile ¢ HMC must be at minimum level V8R8.4.0
activations. (a.k.a. 840) - SP1 not required but
— Eliminates the need for replacing mobile- recommended.
enabled resources with true mobile resources - Any server undergoing the automatic
via activations and de-activations. conversion must be at one of the following
— This allows for a non-disruptive conversion, minimum levels: FW 780.50, FW 820.50, FW
even if all mobile-enabled resources are in use, 830.40 (Dec 2016), FW 840.00
and/or there are no dark (un-activated) - Two new feature codes #EMEO (for memory)
resources to leverage for the swapping of and #EPEO (for cores) need to be ordered with
mobile and mobile-enabled. the feature conversions in order to take
— It also eliminates the clerical step of reporting advantage of this capability.

the de-activations back to the Power CoD
project office.
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Understanding the XML Config File

ivationCode>D6ADIES29BBE7692GPRC000300210045CC</ActivationCode>

nCode>F1434F 1B48B8F 22EGMBRO0030002004186</ActivationCode>
*444F 34A</MTMS>

)e>Add</ActivationType>

je>CEF7FBBOF40F 39DEGMBR00030002004113</ActivationCode>
*445253A</MTMS>
ype>Add</ActivationType>

IBM Systems Technical University © Copyright IBM Corporation 2019

PoolID - this is a unique pool ID for the pool.

SequenceNumber - the config file sequence number will increment as
changes are made to pools (e.g. servers are added to pools). This
insures the config files are processed sequentially.

MemoryResourceEntitlement - this is the activation codes for the Pools
memory resources. Note that these activations are keyed by a specific
server identified in the MTMS statement. That server processes the
activations as the HMC does not have this capability. This server must
be active, visible to the HMC, and also as we have learned not in a trial
COD state. Once activated these resources become available to the
pool. The number of 100GB activations is represented in four decimal
digits in the activation

code: BB4AEC64065CD17CGMEMO000300100045E7 <- in this case
there are 1TB (100GB*10) of mobile memory, counting six digits in from
the end.

ProcessorResourceEntitlement - similarly, this is the activation
information for pool processor resources. Again, the number of
activations is in four decimal digits six characters from the

end: D6AD9E529BBE7692GPRC000300210045CC <- 21 mobile cores.

PoolMember - this adds or removes a server from the pool. You will only
see servers for which feature code #EB35 has been ordered.
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Waiting for the “xml” file

— So you might be anxiously awaiting the availability of the config file download - and frequently check the
download site. You will notice the following over time:

 Initially there will be a file available for download - which will have a pool ID number, but the will be zero
bytes.

* You may find at some point later, within a day or so of the MES orders, there is a complete file for
download. This will be available when all servers in the pool's #EB35 features have shipped, and at least
one set of mobile resources has shipped. This file might not fully reflect all ordered mobile resources. It
will likely be Sequence #0001.

 If theinitial file with sequence # 0001 does not contain all the expected resources (see above for
determining that from decoding the activation string), there will be one or more pool config files available

for download, with the sequence number incrementing. So you're going to probably be "camping" on this
download link until it has the config file that represents the complete set of mobile resources for the pool.
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“Views” of Mobile Activations

— AAS/WTAAS (e-config/IBM internal) View:

« Mobile activation is a hardware feature
belonging to a specific system serial number
(example feature code of 9117-MME)

» All feature codes stay with system they are
ordered against .... Unless moved by MES
order

« Has no idea these are “mobile®.

— Master HMC View:

* The pool‘s XML file says
a. whoisinthe pool (by server serial number)

b. What is the total number of mobile activations in
the pool

« HMC also knows what static activations each
server has
* Has no idea AAS/WTAAS exists

IBM Systems Technical University © Copyright IBM Corporation 2019
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Permanent Asset Transfer Process of Mobile Activations

1. Create a Power Enterprise Pool with the Donor & Target systems in it, order #EB35 as MES ($0) on each system and sign Pools contracts. Engage local TSS team in
sell cycle to project HWMA adjustments needed as a result of Mobile resource asset transfer.

2. Order RPO/MES Remove quantity of Mobile Processor (#EP22, #EP23), Memory Activation (EMA4), PowerVM specify (#8002) and AIX License Core Counter
(#9440) hardware features from Donor Power 770, 780 or 795

3. Request approval for RPQ 8A2231 and provide email to pcod@us.ibm.com with :

. Donor Mach Type/Model, Serial Number, and quantity of each Mobile Processor and/or Memory Activation feature being transferred (removed)
. Order # of the RPO/MES that removes the features from the Donor system
. Target POWERS8 Mach Type/Model, Serial Number, and quantity of each Mobile Processor and/or Memory Activation feature being transferred (added)

4, MES RPQ 8A2231 (no-charge) on Target POWERS8 system with RPQ approval # from Step 3 to indicate a Mobile COD feature asset transfer

5. RPO/MES Add converted processor activation feature #EP2V (E880) or #EP2U (E870) to Target POWERS8 system in same quantity of #EP23 (Power 780+/795) or
#EP22 (Power 770+) removed

6. RPO/MES Add #EMA7 Mobile Memory Activation feature to Target POWERS system in same quantity as #EMA4 feature removed from Donor

7. Contact local TSS team to update HWMA records & contracts for Donor & Target systems, to reflect the changes in # Mobile Processor Activations on each.
: 'l I
Power 795 Power E880 Power 795 Power E880 Power 795 Power E880 D~ st
RPO/MES RPO/MES
Mobile Step 1 Client operations - - Step2 Rremove: --. Add : Step 3 -6
-7 #EP23=56 - - P N . #EP23 -56 #EP2V+56 '~ _
’ #EMA4=5 1 ¢ g%gg? activation : ¢ #EMA4 -5 #EMA7 +5 >
N U7 S, activations 7 S #8002 -56 #8002 +56 s
& 3 to E880 ’ -
; #9440 -
Static -~ Static . - . 9440 -56 Stop #9440 +56
#4T713=72 #EPBK = 8 Static Static Static _
#8212=48 “EMAS5-24 #4713=72 #EPBK=8 e #EPBK =8
#8213=15 SEMAB = 5 #8212=48 #EMAS5-12 e T #EMA5-12
#8213=15 #EMA6 =5 Lo #EMAG = 5
AAS Records: AAS Records:
128/128c & 2TB/2TB 8/64c & 524GB/1TB 24/96¢ & 1548GB/2TB 64/64c & 1TB/1TB
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Mobile Processor Feature codes

— On the E870C: — On the E980:
e (#EP82) - 1-core Mobile Processor Activation » (#EFPD) - Mobile processor activation for M9S
o This feature delivers one (1) mobile processor activation o Mobile processor activation upgrade for M9S/80H
e (#EP83) - 1-core Mobile Processor activation « (#EP2W) - Mobile Processor activation
from P7 M9S/80H (Upgrade from P8)
o This feature delivers one (1) mobile processor activation > One Core Mobile Activation upgrade from
brought over from P7 system. POWERS

— Onthe E880C: * (#EFPH) - Mobile processor activation for M9S

« (#EP8J) - 1-core Mobile Processor Activation (Upgrade from P7)

(CSE) . L
: : . N o Mobile processor activation upgrade from
o This feature delivers one (1) mobile processor activation POWERY

* (#EP8K) - 1-core Mobile Processor activation
from P7 (CSE)

o This feature delivers one (1) mobile processor activation
brought over from P7 system.
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Power Enterprise Pool — Mobile Software

— Clients can temporarily transfer software entitlements within the pool for eligible programs but must license at least one
core on each system
« Eligible products: AIX, IBMi, PowerVM, PowerSC, PowerHA, PowerVP, PowerVC, VMControl, SmartCloud Entry, Systems Director

« Other IBM program products associated with AIX, IBM i, etc. are not temporarily transferable

« “Temporary” can be days, weeks, months, years; but stops when the serial number server of record with the license entitlement is
removed from the pool

« A maximum number of processor core license entitlements can be transferred from a server to another server(s) in the pool. This max s
the lesser of a) the number of mobile activations or b) one less than the number of core entitlements (must leave one entitlement on the
server).

— IBM Software Group product licensing is calculated by PVU for the total amount of simultaneous capacity required
— Most ISV software is similarly calculated based on total capacity, but the client will need to confirm with the ISV

— The Client will need to discuss this mobile capability with any ISVs who still license by serial number

Flexible licensing
for software
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Things to take away

— Ensure the reality that is installed matches the IBM Inventory before you begin
— Get those contracts going very early

— Use Mobile Enabled Activations if Contracts might not be ready or the order will
be delayed

— Keep good records of
e Starting position for servers
* Changes made
* Order numbers

— Give “xml” files time, as they won’t be complete when they first appear, and there
might be multiple iterations before it is actually ready
— Don’t order Mobile Enabled once the pool is running
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Power Enterprise Pools 2.0 with Utility Capacity

Power Enterprise Pools 2.0 will offer Utility Capacity across a collection of Power E980 systems to deliver seamless multi-
system resource sharing and new flexibility for clients deploying a private cloud infrastructure.

Utility Capacity consists of :

— Base Capacity - purchased on each Power E980 system but aggregated across the pool for
consumption monitoring

Base Processor Activation (1 core - any OS)

Base Linux Processor Activation (1 core)

Base AIX software license entitlement (1 core)

Base IBM i software license entitlement (1 core)

Base 1 GB Memory usage

— Metered Capacity - additional resource above Base Capacity, activated for use when each system is
added to a Pool

« Metered resource consumption is monitored by the minute at the pool level

» Metered Capacity resource consumption is charged by the minute for specific resources consumed
above a pool’s aggregated Base Capacity
— Clients may manage potential resource consumption via PowerVM & PowerVC configuration &
resource management options & policies
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Enterprise Pools 2.0 purchase example
Client purchases Power E980 systems with new Base Processor & Memory

Activation resources.
Pool =192 Base

Pool = 384 Installed

Processors Active by System
32 Base 64 Base 96 Base
128 Installed 128 Installed 128 Installed

System A System B System C Pool #1
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Enterprise Pools 2.0 purchase example

All remaining resources are activated when a Pool is started.

Resource usage is metered for minutes above the pool’s aggregate Base resources
Pool = 192 Base

Processors Active by System Pool = 384 Installed
32 Base 64 Base 96 Base
128 Installed 128 Installed 128 Installed
192

-

System A System B System C Pool #1
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Enterprise Pools 2.0 purchase example
Processor Example - Pool has 1 system using more than its Base Processor
Activations, but another system is idle, using less than its Base Processor resources

at the same time, so 0 Metered resource usage is recorded _
Pool = 192 Base

Processors Active by System Pool = 384 Installed

32 Base 64 Base 96 Base
128 Installed 128 Installed 128 Installed

0 Metered Minutes

-

System A System B System C Pool #1
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Enterprise Pools 2.0 purchase example
Processor Example - Processor usage > the aggregate of Base Processor Activations
across the pool, so Metered Processor Capacity minutes are recorded and Metered

Capacity Credits are debited accordingly Pool = 192 Base
Processors Active by System Pool = 384 Installed
32 Base 64 Base 96 Base ,
128 Installed 128 Installed 128 Installed 32 Metered Minutes
recorded for # minutes

where usage > aggregate

*.
*

.
.
o ‘e o
* o, o
Yoo

Base resou1

-

System A System B System C Pool #1
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Pools 2.0 Consumption Rate Table

Resource Type Metered Usage Ratio
(Minutes : 1 Credit)

Processor Activation (1 core - any operating system) 20,000
Processor Activation (1 core - Linux/VIOS only) 40,000
AIX software entitlement (1 core) 30,000
IBM i software entitlement (1 core) 1,500

Memory Activation (1 GB) 1,500,000

IBM Systems Technical University © Copyright IBM Corporation 2019
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Power Enterprise Pools 2.0 Blog

System D
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— Thanks to Jyoti for pointing our this useful
blog on PEP 2.0:

— https://www.ibm.com/developerworks/com
munity/wikis/home?lang=en#!/wiki/Power%
20Systems/page/Power%20Enterprise%20P
0015s%202.0%20with%20Utility%20Capacity
%20-%20A%20Cloud-Based%20Approach
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Upgrade PEP or existing E980 into PEP 2.0

— Clients can only make an MES change into a Pools

2.0 environment from an existing Power E980
system. To ensure a smooth transition, clients with
IBM Power System E870, E870C, ES80, or ES8S80C
servers who want to enable a Pools 2.0
environment should first upgrade their servers to
an Power E980 system. Then each of these
systems can be transitioned to a Pools 2.0
environment with a subsequent MES order.

Clients in an existing Power Enterprise Pool (1.0)
with Mobile activations should remove feature
EH35 and the Pools enablement feature and
replace them with Pools 2.0 enablement feature
EP20. When feature EP20 is ordered, clients must
also convert all of their existing Static, Mobile, and

— New feature conversions enable clients who have

an existing IBM® Power® System E980 server
without IBM Power Enterprise Pools 2.0 (Static or
Mobile-enabled activations) or a system enabled
for the initial Power Enterprise Pool with Mobile
activations to make a miscellaneous equipment
specification (MES) hardware change into a Power
Enterprise Pools 2.0 environment by:

» Upgrading their processor and memory activations

from Static, Mobile-enabled, or Mobile-to-base
activation features

* Adding feature EP20 (Pools 2.0 enablement)

» Purchasing initial capacity credits for use in a Pools 2.0
environment

https://www-
01.ibm.com/common/ssi/ShowDoc.wss?docURL=/common/ssi/rep c

Mobile-enabled activations to corresponding base

activation features. a/4/877/ENUSZG19-0084/index.html&lang=en&request_locale=en
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Now, on to the treasure!
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Treasure Hunting Use Cases

> PEP v2.0 Value Assessment Tool (PVA Tool)

> Managing Failover Capacity with PowerHA ROHA

> Managing Frame Utilization with PowerVC DRO

» Evacuating Frames with the LPM Automation Tool

> IBM VM Recovery Manager HA & DR

IBM Systems Technical University © Copyright IBM Corporation 2019



Treasure Hunting Use Cases

Power Enterprise Pools 2.0

> PEP v2.0 Value Assessment Tool (PVA Tool)

Shared Utility Capacity across a pool of Power E980 systems

Purchase System and Base capacity

Variable demand addressed by purchasing Capacity Credit:
for Metered capacity

and debits against Capacity Credits based on actual usage

All processor & memory resources are fully activated

System B

; System A /\J_/\/\/ System C I

IBM Systems Technical University © Copyright IBM Corporation 2019
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Cloud Management Console with HMC automatically tracks

Pool #1

Base and Metered Capacity
+ Processor activations

* Memory activations

+ AlXand IBM | licenses

Usage tracked by the minute via Cloud
Management Console

Announced : April 23¢
Initial GA : May 17*
Initial availability : NA, EMEA, AP




Power Enterprise Pools 2.0 processor example: Optimize ROI

3 systems & opportunity to optimize ROl with Base & Metered options for delivering capacity

240

Processors required without Pools 2.0 to handle peak per system

ROI may be optimized by balancing total cost of Base activations vs. cost
of Metered resource use over time for potential overall savings

\)%ﬂx .y Ly | ’\[\

mWWMW" g WWWWMWMWW

......... Sys1 eeseeseesSyS2  seeeeees Sys3 Pool 1
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PVA Tool

— The Power Enterprise Pool 2.0 Value Assessment Tool (PVA) was designed to give customers insight into the potential
benefits of the Power Enterprise Pools 2.0 offering.

— Understand the benefits of PEP 2.0 before making the investment.
— Use historical data from legacy systems and see rPerf scaled core utilization relative to E980 systems.

— PEP 2.0 value calculated from historical CPU consumption data (one minute samples)

— Enhancement items: hscroot@mghmc:~> lslparutil -m Server-9117-MMC-SN105C627 -s s
- AIX licenses calculations and integration ~r dpar —-filter lpar pames~tk clientd °n >
. . -F time,lpar name,time cvcles,capped cvcles,uncapped cvcles
« PowerHA calculations and integration

08/19/2014 00:00:01,tk client4,57128844165869583,2101580556690666,65134521038724200
08/19/2014 00:01:01,tk client4,57084606898946411,2099830346976073,65078043365245131
08/19/2014 00:02:01,tk client4[57040369581440206,2098041394103272,65019310570401523
08/19/2014 00:03:01,tk client4}56996132201262607,2096247138018427,64961064623230901
08/19/2014 00:04:01,tk client4;569518585572644835,26545062335264528,64905048528493313

PHYSC =

(2096247138018427-2094502335264528) + (64961064623230901-64905048528493313)

(56996132201262607 - 56951895572644835)
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PVA Tool

stgturgut:perl turgut$ ./pva.pl ——dumppricing ——country=DE

Pricing for country=DE:

CEC=EFP1 (3.90 - 4.0 GHz 32-core proc) € 96,166.94
IFL ELBK (Linux proc act for EFP1/EFP5
base EP90 (1l-core Base Act Pools 2 EFPl1
baselinux EP96 (l1-core BaseAct Linux EFP1
mobile EFPE (1 core Mob Act EFP1/EFP5
static EFPA (1 core activation for EFP1

CEC=EFP2 (3.70 - 3.9 GHz 40-core proc) € 252,603.00
IFL ELBL (Linux proc act for EFP2/EFP6
base EP91 (1l-core Base Act Pools 2 EFP2
baselinux EP97 (1-core BaseAct Linux EFP2
mobile EFPF (1 core Mob Act EFP2/EFP6
static EFPB (1 core activation for EFP2

CEC=EFP4 (3.58 - 3.9 GHz 44-core proc) € 415,457.00
IFL ELBQ (Linux proc act for EFP4/EFP8
base EP93 (1l-core Base Act Pools 2 EFP4
baselinux EP99 (1-core BaseAct Linux EFP4
mobile EFPN (1 core Mob Act EFP4/EFP8
static EFP9 (1 core activation for EFP4

CEC=EFP3 (3.55 - 3.9 GHz 48-core proc) € 818,529.00
IFL ELBM (Linux proc act for EFP3/EFP7
base EP92 (1l-core Base Act Pools 2 EFP3
baselinux EP98 (1l-core BaseAct Linux EFP3
mobile EFPG (1 core Mob Act EFP3/EFP7
static EFPC (1 core act for EFP3/EHC6

PID=5765-AMT-0001 (AIX 7.2 Standard Edition Monthly Term Offering - Per Processor Core on Medium Server
5771-AMT-2288 (AIX 7.2 Standard Edition Monthly Term Offering - 1 Year SWMA Per Processor Core on Medium Server

PID=5765-CBA-0001 (Enterprise Cloud Edition AIX - Per Processor Core on Medium Server
5771-CBA-2303 (Enterprise Cloud Edition AIX - 1 Year SWMA Per Processor Core on Medium Server

PID=5765-CD3-0006 (AIX 7.2 ENTERPRISE EDITION V1 - Per Processor Core on Medium Server
5771-AEZ-1475 (AIX 7.2 ENTERPRISE EDITION V1 - 1 Year SWMA Per Processor Core on Medium Server

PID=5765-G98-0009 (IBM AIX Standard Edition V7 - Per Processor Core on Medium Server
5771-SWM-1510 (IBM AIX Standard Edition V7 - 1 Year SWMA Per Processor Core on Medium Server
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PVA Tool

Possible configurations:
EFP1 3.90 - 4.0 GHz 32-core proc:
24 CECs, 768 cores. Growth= 4.05%
o

N UT E S
| static-base | wutility

EQUIVALENT
PROC MINS

TOTAL

| Procs SAVINGS

+
|

| 289
| 290
| 291
| 292
| 293
| 294
| 295
| 296
| 297
I

|

|

|

|

|

|

|

|

299
301
302
303
304
305
306
307
308

1,813,165,410
1,813,165,410
1,813,165,410
1,813,165,410
1,813,165,410
1,813,165,410
1,813,165,410
1,813,165,410
1,813,165,410
1,813,165,410

TS S

1,813,165,410
1,813,165,410
1,813,165,410
1,813,165,410
1,813,165,410
1,813,165,410
1,813,165,410
1,813,165,410
1,813,165,410

24,874,560
24,960,930
25,047,300
25,133,670
25,220,040
25,306,410
25,392,780
25,479,150
25,565,520
25,651,890

——y e m—g———

25,824,630
25,997,370
26,083,740
26,170,110
26,256,480
26,342,850
26,429,220
26,515,590
26,601,960
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1,788,290,850
1,788,204,480
1,788,118,110
1,788,031,740
1,787,945,370
1,787,859,000
1,787,772,630
1,787,686,260
1,787,599,890
1,787,513,520

e e

1,787,340,780
1,787,168,040
1,787,081,670
1,786,995,300
1,786,908,930
1,786,822,560
1,786,736,190
1,786,649,820
1,786,563,450

2,572,370
2,541,098
2,510,079
2,479,318
2,448,796
2,418,497
2,388,446
2,358,634
2,329,059
2,299,728

—y— -y ———

2,241,736
2,184,620
2,156,398
2,128,400
2,100,633
2,073,085
2,045,742
2,018,620
1,991,705

32,591,670
32,584,224
32,577,537
32,571,624
32,566,428
32,561,901
32,558,118
32,555,052
32,552,697
32,551,074

——ye——y ———

32,549,838
32,551,230
32,552,934
32,555,310
32,558,379
32,562,105
32,566,446
32,571,450
32,577,075

1,780,573,740
1,780,581,186
1,780,587,873
1,780,593,786
1,780,598,982
1,780,603,509
1,780,607,292
1,780,610,358
1,780,612,713
1,780,614,336

e — g — -

1,780,615,572
1,780,614,180
1,780,612,476
1,780,610,100
1,780,607,031
1,780,603,305
1,780,598,964
1,780,593,960
1,780,588,335




Treasure Hunting Use Cases

>

> Managing Failover Capacity with PowerHA ROHA

>

PowerHA |
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PowerHA SystemMirror 7.2 (2015 Release): Feature Summary

B N

1 ROHA (Resource Optimized High Availability) * Flexible Capacity management across various
Power pools
« Enterprise Pool Integration
* Manipulate Shared Processor Pool Sizes
* New HMC Integration Tunables
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Failover Capacity
« Traditionally, standby partitions have “failover capacity” which was ready to take on full workload

« What if you could just size the partition big enough “to keep the lights on”, then:

* Move Enterprise Pool activations to the standby frame, to allow for higher entitlement
« Increase the entitlement of the standby LPAR to the active LPAR size, to handle full workload

« Ideally — this could be automated
 PowerHA RoHA

« HA script for other HA solutions (Lab Services has a script for that)
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RoHA - Hypothetical Cost Savings Example

2 3 o~

PowerHA"

Active Standby

Node A

CPU = 63 Core

PowerHA Cluster "
' Memory= 60 GB

CPU =.6.4.Core
Memory= 64 GB

. 4

CPU = 1 Core
Memory= 4 GB

Database Example: Power 8: Core Factor=1.0, License/Core=$47500

Normal configuration (128 cores) CoD Configuration (65 cores)

$3,040,000 ($3M) $1,567,500 ($1.5M)
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RoHA — Setup Example

= Enterprise Pool based capacity upgrade before failover
= Best suited for optimization in multi cluster setups

Assign
resources
before
failover

Advanced Configuration

Type or select walues in entry fields.
Press Enter AFTER making all desired changes.

[Entry Fields]
HMC Communication

* Timeout in minutes for the HMC commands [5] Enterprise Pool
* Number of retries for one HMC command [5] Fig 1: Single Cluster
* Delay in seconds between retries [10]
Enterprise

Resources Release

} . ; Pool
* Timeout in minutes for the synchronous

release of resources [5]
* Force synchronous release of resources [no]

CoD Parameters
* Number of activating days for CoD On/Off requests [30]

:PowerHA Cluster
Shared Processor Pool (SPP)

* Tncrease SPP limits as necessary [ves]

Shutdown secondary LPARs (*dev* and *test* LPARS)
* At ta = necessary [no]

Enterprise Pool resources
* Always use Enterprise Pool resources first

and CoD resources second [ve] :PowerHA Cluster
Using Enterprise Pool resources does not result in extr osts)

Fl=Help FZ2—Refreshk F3=Cancel F4=IList Fig 2: Multi Cluster
F5=Reset F6=Command F7=Edit F8=Image

FO9=Shell F10=Exit Enter=Do
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Treasure Hunting Use Cases

v

v

> Managing Frame Utilization with PowerVC DRO

> PowerVC"
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Dynamic Resource Optimization (DRO)

« Continuously monitors the resource (CPU) utilization of physical hosts and virtual machines
in a cloud environment

« PowerVC admin creates optimization policy at the host group level

 When usage imbalances are detected, the PowerVC DRO optimizes the cloud, making

adjustments for workloads whose characteristics change over time
- Core activation first, if enabled
- VM Migration, if enabled

« Integrated with Power Enterprise Pools
* Runs in Advise Only or Active mode
« Can be switched on or off at any time

 Hosts or VMs can be excluded from DRO

- Their CPU utilization is still included in calculations, but hosts cannot be used for migrations and VMs cannot
be migrated

* PowerVC 1.3.0 or later required
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Dynamic Resource Optimization (DRO)

* The Best Part

* You don’t need PowerVC set up to manage cloud VM deployment
* So don’t let that stop you from using DRO
* No SAN/LAN configuration to mess with

» Just...
- install PowerVC
- Identify HMCs and discover frames (hosts)
- Create a host group
- Set your thresholds, and other parameters ...
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Enabling and Configuring DRO

Hosts » Create Host Group

- Create Host Group

WessTest

= Placement policy:

CPU Wtilization Balanced -

Dynamic Resource Optimizer

()

) Learn more about DRO settings

w' Enable Dynamic Resource Optimizer (DRO)

Mode:
() Advise only: Cotimization operations are recommended but not performed when the specified threshold value is exceeded.

(@ Active: Optisiization operations are performed when the specified threshold value is exceeded.

Operations (select at least one):

w' NMigrate virtual machines to another host in the host group. Migrations are performed after mobile cores have been activated, if applicable.

[] Activate mobile cores on the host. Requires thatthe hostis a member of a Capacity on Demand (CoD) pool.

= CPLU utilization threshold (%) 70

L

= Stabilization (times): 'ZE:' 2

L

= Run interval (minutes): (2)

o
b

= Maximum concurrent migrations: (2) 10

UL

e Can be enabled for new or existing host groups
« Note the mode setting



Excluding Hosts from DRO

Hosts » Host: CPTZ2

- Host: CPT2

<« Refresh [4f Edit Host Connection [ Remove Host 3 Enter Maintenance Mode *5'Edit DRO Properties

- Information

Hame: CPTZ2
State: Cperating
Health: OK

\@ Selectthe checkbox below to exclude host CPT2 from DRO operations.

Ok Cancel

* The change is dynamic and be done at any time



DRO Advise Mode Example

DRO Events

« Refresh Display events from: Past 24 hours

= No filter applied

Timestamp - Type
12/28/15, 11:51 AM 3 Threshold satisfied
1212815, 11:35 AM /M Threshold exceeded

Host Group

VessTest

VessTest

Host

CPT1

CPT1

Filter oS

Description

The CPLU utilization for host CPT1 is 58.6%, which no longer exceeds the
CFPLU utilization threshold of 60%.

The CPLU utilization for host CPT1 is 60.03%, which exceeds the CFL
utilization threshold of 60%.



DRO Active Mode Example

DRO Events

q? Refresh Cisplay events from: ‘ Past 24 hours

= No filter applied

Timestamp

1202915, 12:27 PM

12/29M15, 12:20 PM

12/29M15, 1215 PM

#" Refresh Start

Unmanage
3= No filter applied
Hame
Important_LPAR
AXTIC_t

Unimportant_LPAR

o

-]

Type

B3 Threshold satisfied

3 migration successful

Migration started

rtual Machines

Stop Restart De

Host

CPT1

CPT2

MGMT

Host Group

VessTest

VessTest

VessTest

:,'[:

Capture Resize

- =]

10.150.40.40 (Static)
10.150.30.30 (Static)

10.150.40.41 (Static)

Host

CPTA

CPTH1

CPT1

Migrate

State
Active
Active

Active

Filter -

Description

The CPLU utilization for host CPT1 is 58.2%, which no longer exceeds the
CPL utilization threshold of 60%.

Successfully migrated virtual machine Unimportant_LPAR from host CPT1
to host MIGMT.

Migrating virtual machine Unimportant_LPAR from host CPT1 to host
MGMT.

Attach Volume ] Manage Existing Filter

o
4
1

Health Task
oK
OK

M ok



DRO Scheduling — PowerVC 1.3.1.2

- Create Host Group

Dynamic Resource Optimizer Add Time Frame
'Ié) Learn more about DRO settings Specify a time frame when DRO should be enabled.
+ Configure Dynamic Resource Optimizer (DRO)
Start time:
Schedule:
- ‘ Saturdays - ‘ 09:00 PM [~ ‘
() Always enable DRO
(@ Enable DRO during specific times End time:
== Add Time Frame Edit Time Frame Delete Time Frame ‘ Sundays - ‘ 11:30 PM o‘
To add time frames to the DRO schedule, click on Add Time Frame above. “ Cancel

= You can now enable DRO only during certain times by scheduling it



Memory-based DRO — PowerVC 1.3.2 — NovaLink Only

- Create Host Group

v Configure Dynamic Resource Optimizer (DRO)
Schedule:
(@ Always enable DRO

() Enable DRO during specific times

Mode:

(@ Advise only: Optimization operations are recommended but not performed when the specified threshold value is exceeded.

() Active: Optimization operations are performed when the specified threshold value is exceeded.

Resource to monitor:
() CPU
Operations (select at least one):
+~ Migrate virtual machines to another host in the host group. Migrations are performed after mobile cores have been activated, if applicable.

Activate mobile cores on the host. Requires that the host is a member of an enterprise pool.

(@ Memory. Migrate virtual machines between NovalLink managed hosts.

* Utilization threshold (%): 70

* Run interval (minutes): (2) 5




Memory-based DRO — PowerVC 1.3.3 — NovaLink Only

As of PowerVC 1.3.3 — Memory DRO can now use Enterprise Pool memory
activations

Dynamic Resource Optimizer

(?) Learn more about DRO settings

v/| Configure Dynamic Resource Optimizer (DRO)
Schedule:
(@ Always enable DRO
(7) Enable DRO during specific times

Mode:

() Advise only: Optimization operations are recommended but not performed when the specified threshold value is exceeded.

(@ Active: Optimization operations are performed when the specified threshold value is exceeded.

Resource to monitor:
() CPU

(@ Memory. Only supported for Novalink managed hosts.
Operations (select at least one):

[} Migrate virtual machines to another host in the host group. Migrations are performed after mobile cores or memory have been activated, if applicable.
v/ Activate mobile cores or memory on the host. Requires that the host is a member of an Enterprise Pool.

*= Utilization threshold (%): 17
* Run interval (minutes): () 5
* Stabilization (times): @) 2

* Maximum concurrent migrations: (2) 10




Treasure Hunting Use Cases

» Evacuating Frames with the LPM Automation Tool

>
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1BM PowerVM Live Partition Automation Version 9.1.910

LPM Move LPM Return SRR Auto-SRR Perform DPO
Use Li o Use Live Restart a partition on a Automate the restart of Dynamically optimize the
ve partitions to. rent return partitions server. different server. partitions on different placement of CPU and
servers. memory of partitions on a
Remote Restar SRR
| Schedult History lanagemen Setting:
‘sched View the history of LPM and lew HMCs, servers Add and remove HMCs, ad
erations. remote restart operations. parttions avallable to ind remove users, change
100l settings.
Schedul History Seting



Power Enterprise Pools & LPM Automation Tool

IBM PowerVM Live Partition Automation Version 9.1.910.0 Welcome Admin Help Sign Out

24 109 / 2

& & N o) ®

LPM Move LPM Return SRR Auto-SRR Perform DPO
Use Live Partition Mobility to Use Live Partition Mobility to Restart a partition on a Automate the restart of Dynamically optimize the
move partitions to a different return partitions to a server. different server. partitions on different placement of CPU and
server. servers. memory of partitions on a

Remote Restart Auto-SRR

Return

EI

Schedule History Management Settings
View the schedule of LPM View the history of LPM and View HMCs, servers and Add and remove HMCs, add
operations. remote restart operations. partitions available to the and remove users, change
tool. tool settings.
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Power Enterprise Pools & LPM Automation Tool

IBM PowerVM Live Partition Automation

Welcome Admin

Help Sign Out

& LPM Move

Total cores

7.55 cores

Total memory
61440 MB

Available cores

8.7 cores

Available memory

84736 MB

®

0O ® ® ® 0

® O O O

B BB N BB BB W E<B W W]

Bob HMC

Mike HMC

jupedbfp1
MAp720
jupeddfp1
thoradfp1
Ipmclient14
Ipmclient17
Ipmclients
Ipmclientd
Ipmclient15
Ipmclient7
Ipmclient2
Ipmclient3
ha_lpar_1
Ipmclient20
Ipmclient19
Ipmclientd

Ipmclient6

1

® BobHMC
O Mike HIC

jupedbfp1

o mapr2o

jupeddfp1

o thoradfpt

0o kurtkps

O & server-9117-Mmc-sN105c627

Select one frame
or multiple frames
as destination

D Ignore VLAN errors D LUN Validation

Select an entire frame
or multiple Ipars in a frame

or a single Ipar to move




Power Enterprise Pools & LPM Automation Tool

For more info:
Go to Bob Foster’s youtube channel:

http://ibm.biz/bobtube

Visit IBM Community and Forums:

http://ibm.biz/lpm_srr_tool
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Treasure Hunting Use Cases

v

> IBM VM Recovery Manager HA & DR
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[l

VM Recovery Manager HA

------------




What is VM Recovery Manager DR?

VM Restart based DR: Simplified Disaster Recovery Solution for Power

A simplified way to manage DR

VM restart
= Automated Disaster Recovery management control system (KSYS)

= Economics of eliminating hardware and software
resources on backup site Site 1 Site 2

—5 - Enterprise Pool support (optional) System1  Restart ~ System2

= Easier deployment for DR: unlike clustering or
middleware replication technologies

= VM restart technology has no OS or middleware
dependencies




VM Recovery Manager (GDR) First Release Capabilities

Capability

Customer Value

Supports P7 & P8 Systems

Enables customer to move older P7 systems to DR site and pair with P8 in main data
center

Support for AlX, IBM I, and
Linux Guest VMs

DR for AlX and Linux (all major flavors) enables uniform DR solution for Power platform

Enterprise Pool Support

Flexible capacity management to reduce costs

Daily validation

Early detection of faulty configuration and other issues

Storage Replication

Offloaded uniform data copy methods. Support for EMC SRDF Async in 2016

Customization framework

Plugin script to do custom checks every day and custom process events as they occur

Easy to deploy

Less than 10 steps deployment enables simplified DR




A Warning about Power Enterprise Pools and a DR Event

— The Bad News:
« When a frame goes offline, it takes mobile resources with it

— The Good News:

* You can utilize those resources in an “unreturned” state

« When you ask to put those resources in the pool, you get them for a grace period to use
« Now you can move Power Enterprise Pool activations from Production to DR to use
* You can show your boss how much money you saved by not buying activations in DR

— The Bad News, Part 2:

» 48 hours after the Server Grace Period expires, the Pool Grace Period expires
« Resources are now “locked” in place, until you can return the un-returned cores/memory

— The Good News, Part 2:

« IBM can work with you to solve this problem (we can create a new XML file that deletes the out-of-compliance servers).
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Treasure Hunting Use Cases
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Thank you!
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David Spurway
IBM Power Systems CTO, UK & Ireland

Mobile: +44 7717 892 896
Email: david.Spurway@uk.ibm.com
Twitter, LinkedIn, YouTube

Turgut Genc

Senior Lab Services Consultant
Mobile: +44-(0)-7787-261088
E-mail: TurgutGenc@uk.ibm.com
Twitter, LinkedIn

Please complete the Session
Evaluation!
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Notices and disclaimers

— © 2019 International Business Machines Corporation. No part of
this document may be reproduced or transmitted in any form
without written permission from IBM.

— U.S. Government Users Restricted Rights — use, duplication or
disclosure restricted by GSA ADP Schedule Contract with IBM.

— Information in these presentations (including information
relating to products that have not yet been announced by IBM)
has been reviewed for accuracy as of the date of
initial publication and could include unintentional technical or
typographical errors. IBM shall have no responsibility to update
this information. This document is distributed “as is” without
any warranty, either express or implied. In no event, shall IBM
be liable for any damage arising from the use of this
information, including but not limited to, loss of data, business
interruption, loss of profit or loss of opportunity.

IBM products and services are warranted per the terms and
conditions of the agreements under which they are provided.

— IBM products are manufactured from new parts or new and used
parts.
In some cases, a product may not be new and may have been
previously installed. Regardless, our warranty terms apply.”

— Any statements regarding IBM's future direction, intent or
product plans are subject to change or withdrawal without
notice.
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Performance data contained herein was generally obtained in a
controlled, isolated environments. Customer examples are
presented as illustrations of how those

customers have used IBM products and the results they may have
achieved. Actual performance, cost, savings or other results in
other operating environments may vary.

References in this document to IBM products, programs, or
services does not imply that IBM intends to make such products,
programs or services available in all countries in which

IBM operates or does business.

Workshops, sessions and associated materials may have been
prepared by independent session speakers, and do not necessarily
reflect the views of IBM. All materials and discussions are provided
for informational purposes only, and are neither intended to, nor
shall constitute legal or other guidance or advice to any individual
participant or their specific situation.

It is the customer’s responsibility to insure its own compliance

with legal requirements and to obtain advice of competent legal
counsel as to the identification and interpretation of any

relevant laws and regulatory requirements that may affect the
customer’s business and any actions the customer may need to
take to comply with such laws. IBM does not provide legal advice
or represent or warrant that its services or products will ensure that
the customer follows any law.
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Notices and disclaimers continued

— Information concerning non-IBM products was obtained from the suppliers — IBM, the IBM logo, ibm.com and [names of other referenced
of those products, their published announcements or other publicly IBM products and services used in the presentation] are
available sources. IBM has not tested those products about this publication trademarks of International Business Machines Corporation,
and cannot confirm the accuracy of performance, compatibility or any other registered in many jurisdictions worldwide. Other product and
claims related to non-IBM products. Questions on the capabilities of non- service names might be trademarks of IBM or other
IBM products should be addressed to the suppliers of those products. companies. A current list of IBM trademarks is available on
IBM does not warrant the quality of any third-party products, or the ability of the Web at "Copyright and trademark information" at:_
any such third-party products to interoperate with IBM’s products. IBM www.ibm.com/legal/copytrade.shtml

expressly disclaims all warranties, expressed or implied, including but
not limited to, the implied warranties of merchantability and fitness for a
purpose.

— The provision of the information contained herein is not intended to, and
does not, grant any right or license under any IBM patents, copyrights,
trademarks or other intellectual property right.
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