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Overview

z/OS 1.11 provided improved resource optimization and economics with the introduction
of the capability to run System z Application Assist Processor (zAAP) dligible workloads
on System z Integrated |nformation Processors (zIIPs). This new support allows an
installation to run zI1P and zZAAP eligible workloads on installed zI 1P processors. This
document will review the functions, features and restrictions involved with successfully
using this support, hereafter called ZAAPZIIP support.

This new capability isided for customers without enough zZAAP or zIIP igible
workloads to justify a specialty engine today; the combined eligible TCB and enclave
SRB workloads might make the acquisition of azlIP cost effective. This new capability
isaso of value to customers who have only a zlIP processor by making it possible to
have existing JAVA and XML based workloads run on the existing zl 1 Ps.

The ZAAPZIIP support is available on zZ/OS 1.11 and beyond and the support is aso
provided for Z/OS 1.9 and z/OS 1.10 with the PTFs for APAR OA27495. The supported
operating systems must be running on any System z9®, System z10, System z196,
System z114 and System zEC12 server.

System Set-Up

ZAAPZIIP support is enabled through the use of a new keyword in the IEASY Sxx
member of SY S1.Parmlib. The alowed syntax and defaults differ based on the zZ/OS
release levels.

z/OS 1.9 and z/OS 1.10

ZZ=YES|NO
YES -ZzAAPé€igiblework isableto run on an available zIIP processor when no
ZAAP processors are present.
NO - zAAPé€ligible work cannot run on an available zI I P processor when no
ZAAP processors are present.

z/0S 1.11 and beyond

ZAAPZIIP=YES|NO
YES -ZzAAPé€igiblework isableto run on an available zIIP processor when no

ZAAP processors are present.
NO - zAAPé€igible work cannot run on an available zI P processor when no
ZAAP processors are present.
ZZ=YES|NO

ZZ isdefined as an alias for ZAAPZIIP.
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System Requirements

Certain hardware configuration requirements must be met in order to use the ZAAPZIIP
support. The support is active only when the following list of conditionsis met. The
LPAR must be IPLed in order for the support to work. At the time of the IPL al of the
conditions must be met. Later configuration changes to make the hardware condition be
met are not sufficient.

1. ZAAPZIIP=YESis specified or defaulted. ZZ syntax is also acceptable.

2. Thereare (or could be, viadynamic CPU addition) zl1Ps defined to this LPAR.

3. No zAAPsare defined to this LPAR, whether online, offline, or in the reserved
state.

4. No zAAPsinthe configured state are installed on the processor. With the PTFs
released with APAR OA 38829 changes were made to allow zAAP processors to
be installed on the processor but not in any LPAR where ZAAPZIIP support is
active.

5. The Globa Performance Data Control setting is set for the LPAR. Thisalowsa
given LPAR to determine the status of zZAAPs on the entire processor.

6. The ZAAPZIIP support does not remove the requirement to purchase and
maintain one or more genera purpose processors (GCP) for every zI P processor
on the server.

The following information should be understood for each condition:

1. ZAAPZI|P Specified

If thereisamistake in the IEASY Sxx specification for ZAAPZIIP the IPL will be halted
and aWTOR issued to allow the operator to correct the specification. See message
IEA341A for moreinformation. In z/OS 1.11 if the operator is going to use the WTOR
reply to correct the specification error then the keyword ZAAPZIIP must be used and not
the alias ZZ. Specifying the dlias of ZZ is not supported even if the ZZ alias was used in
the parmlib definition. For earlier releases only the ZZ syntax is supported and can be
used to reply to the WTOR.

2.zl P defined to the LPAR (potentially).

If azllP processor isonlinein the LPAR and all of the other ZAAPZIIP conditions are
met then all the previously zZAAP eligible workloads will be reported as zIIP time. There
is no externa method to determine in the ZAAPZIIP environment how much of the zI 1P
busy is dueto previously zZAAP dligible workloads.

If ZAAPZIIPis active (defined as being specified as YES in the IEASY Sxx member used
for the current IPL and all other hardware conditions were met at the time of the IPL), but
thereis no zIIP processor currently online then the zZAAP eligible workloads will still be
reported as zI P eligible and be reported as zI 1P time, (IIPCPtimein RMF terms)) If a
zIIP processor is dynamically added to the LPAR the zZAAP eligible workloads will run
on the zI 1P processor automatically.
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3. No zZAAPs are Defined to the LPAR

The quickest method to test for this condition is to issue a Display M=CPU command and
ensure there are no zZAAPs online or offlineto the LPAR. It isaso necessary to look at
the LPAR definition panel for the LPAR to ensure the RESERVED fields are set to zero
for ZAAPs. See an example of the LPAR panel below.

”ﬁ,- Logical Processor Add: LPOS {Active) - LPOS ==
. Humber of umber of : : Initi=l Felimni | Bl & murm

CPTYPS |nitial cFs Reserved Cps | —aPPING |Dedicated [t n | vweight | wvsight

cP a = 105

Z A AP s} 2

= o =

Save to Profiles | Change Running System | Save and Change Reset Cancel | Hezip |

In this exampl e the specification of 3 reserved zZAAPs would cause the disablement of the
ZAAPZIIP function. Thisreserved field must be set to 0 to enable the support.

4. No zZAAPs Configured on the CEC.

In order for ZAAPZIIP support to work there cannot be any zZAAPs installed on the
server. Thisrestriction appliesto active OnDemand records which may specify, among
other things, azAAP. In order to permit the ZAAPZIIP support to work the active
OnDemand record would have to be changed to not specify zZAAPs and then the record
reactivated.

Z/OS, on either an IBM z10 Server or alBM z196 Server, alows the dynamic activation
of azAAP even if the RESERVED fieldis0. DY NCPADD must be specified as
ENABLE (the default) in LOADxx. In the situation where ZAAPZIIP support is active
on an IBM z10 server or an IBM Z196 server, if azAAP processor is dynamically added
to the server configuration the ZAAPZIIP support will be stopped. Any zZAAP dligible
work will no longer be able to run on the zI P and will instead have to be run by the
general purpose CPs. If the newly configured zAAP is brought online to the zZ/OS
partition the zZAAP eligible work would run on the available zZAAP.

Thereis an exception to this requirement and thisisfor az/VM environment. For testing
purposesit is possible to have a z/VM partition and IPL a z/OS guest which specifies
ZAAPZIIP=YES and have the support work even if the processor has zZAAPs installed
and being used by other partitions. Of course for the support to work the z/OS guest must
till be defined without any zA AP processors. A zIIP processor would aso be needed in
the z/OS guest to actually experience the zZAAP digible work moving to the zI I P.
Without a zI I P defined to the zZ/OS guest the testing could only verify the IPL process
changes.

Therestriction of no zZAAPs installed on the processor isremoved for Z/OS 1.12 and later
releases once the support provided by APAR OA38829 isinstalled. It is now possible for
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LPARSs running these rel eases to have azAAP be installed on the processor and in use by
other LPARs. The LPAR where the ZAAPZIIP support isto be used cannot have any
ZAAP assigned to the processor. This new enhancement allows more flexibility in testing
the ZAAPZIIP function.

5. Global Performance Data Control must be set.

Globa Performance Data Control isaPR/SM parameter which is set on the PR/SM
Image Security panel. See the PR/SM Planning Guide, SB10-7153-xx for more
information. Except for LPARs which require a highly trusted environment most
environments run with this option turned on. This same option is required, for instance,
for HiperDispatch support to work in z/OS. Below is an example of the panel wherethis
option must be set.

= Customize Image Profiles: H32D : LP1 : Security

B H32D Partition Security Options
E= LR [ Glabal performance data control

I~ Ceneral O Inputfoutput (I/O) configuration control

|~ Processor Cross partition authority
Security Logical partition isolation
Storage Cournier Facillly Securily Options -
'Ioﬁaj [0 Basic counter set authorization c_ontr_ol
i O Problem state counter set authorization control

Crypto activity counter set authorization control
[0 Extended counter set authorization contral
[¥]1 Coprocessor group counter sets authorization control

g authaorization control
Permit AES key import functions
FPermit DEA key import functions

6. Required to have 1 GCP for each zl 1P

The ZAAPZIIP support does not change the requirement for every purchased zI 1P to be
paired with a purchased general purpose CP. Installations looking at converting zZAAPs
to zl1Ps, or who will have alarge combined zZAAP and zI I P requirement need to be aware
of this continuing restriction.

One of the most common questions asked about this support concernsinstallations which

already have both zZAAPs and zl I Ps and neither of the processor engines are very busy.

In this caseit is possible to re-characterize azAAP to azl I P but the requirements to allow
this re-characterization will have to be discussed with the local IBM Account team. There
would be no performance penalty involved for running zZAAP work on a zlIP.

Installations should look at their long term specialty engine requirements to decide what
combination of zlIPsand zZAAPs are best for them. It should also be noted with the
introduction of the IBM zEnterprise EC12 processor a statement of direction was
published stating the IBM zEnterprise EC12 is planned to be the last high-end System z
server to offer support for zZAAP specialty engine processors. With this announcement
there was no change announced changing the T& C condition requiring one purchased
general purpose CP to be paired with 1 zI1P processor.
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Operations

The LPAR must bere-IPLed in order for the support to work. At IPL time all of the
hardware conditions must be met. Configuration changes made after the IPL intended to
make the hardware condition be met are not sufficient to alow the function to be enabled.

Until z/OS 1.12 thereis no display command available to determineif the LPAR is
running in aZAAPZIIP environment. Introduced in zZ/OS 1.12, there is anew command
which will display the status of the ZAAPZIIP support and potentially help explain why
the environment cannot support ZAAPZIIP functionality. To issue the command specify:

D IPLINFO,ZAAPZIIP,STATE
Thisisthe command display response:
IEE256] ZAAPZIIP STATE: state

In the message text, state is one of the following

ACTIVE: ZAAPon zlIPis active

INACTIVE - ZAAPZIIP SYSTEM PARAMETER IS'NO'

INACTIVE —NO ZIIP(S) DEFINED TO THISLPAR

INACTIVE — ZAAP(S) DEFINED TO THISLPAR

INACTIVE — ZAAP(S) INSTALLED ON THE MACHINE
(deleted with APAR OA38829)

INACTIVE —TOO MANY ZAAPS+ZIIPS INSTALLED ON THE MACHINE
(added with APAR OA38829)

INACTIVE — GLOBAL MACHINE DATA ISNOT AVAILABLE TO THISLPAR

The message text for the newly added ZAAPZIIP state may be confusing to some. This
message is not stating the sum of zZAAPs and zIIPs installed on the processor are too
high. Rather, this message is indicating there are “too many” zAAPs (asin anon-zero
value) AND zlIPsinstalled on the processor. Even with the support provided with APAR
OA38829 an LPAR cannot have zAAPs online and have the ZAAPZIIP support work.

There is no operator command to turn the ZAAPZIIP function on or off. The best test to
determine if ZAAPZIIP support isworking isto identify aworkload which is zZAAP
eligible, asmall test JAVA job is one example, and watch if the work is run on the zI 1P
or if a GCP runsthe work. If the zI 1P processors are over-committed then the zI 1P
processor can request “help” from the general purpose CPs. If the ZAAPZIIP support is
working then the time spent on the GCP giving “help” will be recorded as IIPCPtimein
RMF or SMF30 records and not as AAPCP time. If it is being recorded in the zIIP CPU
fieldsthen it isworking. If not, then one of the hardware conditions, previously
discussed, has not been met.

zAAP Eligible Workloads

With the ZAAPZIIP support enabled, and if the LPAR has a zl I P processor, z/OS will
treat all zZAAP eligible work instead as zI 1P eligible work Selection of which specific
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workload will run on the zI P in this combined environment is based on the WLM set
dispatch priority of the workloads. Hence, higher priority zZAAP workloads could runin
front of zI1P workloads, and vice versa. zZAAP eligible workloads will lose their “zAAP
eligible’ designation once the ZAAPZIIP support is enabled but will gaina*“zlIP
eligible’ designation. From an RMF reporting perspective al of the previously eligible
zAAP work will be reported as zI 1P time.

The specification of the zZAAP related keywords IFAHONORPRIORITY and
ZAAPAWMT in the IEAOPTxx parmlib member areignored and do not apply to the
previously zZAAP digible workloads when ZAAPZIIP is active. To provide the same
controlsit is necessary to use the equivalent zI1P parameters IPHONORPRIORITY and
ZIIPAWMT.

The use of PROJECTCPU does not change. If ZAAPZIIP=NO is specified then azAAP
eligible workload would still be measured for how much zAAP eligible work thereisand
it would be reported viathe AAPCP RMF fields. If ZAAPZIIP is enabled but thereis no
zIIP processor online to the LPAR the zZA AP eligible work would be reported as |1PCP
time. Below is atable which describes how zAAP dligible work would be recorded in

RMF for different scenarios of ZAAPZIIP support given different speciaty CP
configurations. The ZAAPZIIP function is considered ON only when al of the conditions
are met.

Function ZAAPonline zIIPonline No zZAAP,

No zIIP online
ON N/A [P IIPCP
OFF AAP AAPCP AAPCP

RMF reporting, and by extension, performance reporting, capacity planning, and
chargebacks will all be impacted by the use of ZAAPZIIP support. Those systems
management processes created when workloads ran on zZAAPs will have to be updated to
use the appropriate zI 1P fields out of the RMF 70, 72, and 30 records when ZAAPZIIP
support is enabled.

Summary

The ZAAPZIIP support providesinstallation more capability and flexibility by alowing
ZAAP digible work to now runon azllP. Thisisespecialy valuableto installations
which had both types of work but insufficient workload to keep two different types of
processors busy. Enhancementsin z/OS 1.12 also provide additional operational
flexibility to improve testing and to display the ZAAPZIIP environment. Installations will
need to update performance and capacity planning reporting to replace zZAAP metrics
with zI1P metrics once this support is enabled.
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Special Notices

Theinformation contained in this document provides only general descriptions of
the types and portions of workloadsthat are eligible for execution on Specialty
Engines(e.g, zI I Ps, zZAAPs, and IFLs) (" SEs"). 1BM authorizes customersto use
IBM SEsonly to execute the processing of Eligible Wor kloads of specific Programs
expressly authorized by IBM as specified in the “ Authorized Use Table for I1BM
Machines’ provided at:

www.ibm.com/systems/suppor t/machine_warranties/machine_code/aut.html (“AUT”)
No other workload processing is authorized for execution on an SE.

IBM offers SEsat alower price than General Processors/Central Processors
because customer s are authorized to use SEs only to process certain types and/or
amounts of wor kloads as specified by IBM in the AUT.

© 2010, 2012, IBM Corporation, Version Date: 12/3/2012
http://www.ibm.com/support/techdocs Page 7
Planning Considerations for Running zZAAP work on zlIPs




