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• Subset of presentation given at GSE z/OS workgroup
(Wednesday June 18th) 

• Title was: 
“Understanding and Managing zAAPs & zIIPs”

• Presentation available:
http://www.gsezos.be/
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Speciality Engine Summary
� IBM System z Integrated Information Processor( zIIP)

Designed to improve resource optimization
Can help lower cost of computing for eligible workl oads
First IBM exploiter is DB2 for z/OS V8

� System z Application Assist Processor( zAAP)
zAAPs support Java code execution 

z/OS Java Virtual Machines (JVMs) assist with the e xecution of code from standard 
processors to zAAPs
JVM executes the Java code on the zAAP

Designed to provide a Single Tier integrated applic ation and database serving environment

� Integrated Facility for Linux (IFL)
Provides additional processing capacity exclusively  for Linux workloads
Runs Linux native or as a guest of z/VM® V4 and V5

� Internal Coupling Facility (ICF)
Provides additional processing capacity used for co upling to other processors

� System Assist Processor (SAP)
Created to perform low-level system function like c ommunication with I/O channels

Software can choose the % of qualified zIIP work tha t is actually marked as zIIP eligible *

All work that is qualified is eligible

* The zIIP is designed so that a program can work with z/OS to have all or a portion of its enclave Service Request Block (SRB) work directed to
the zIIP. The above types of work are those executing in enclave SRBs, of which portions can be sent to the zIIP.



� Specialty engine for the System z mainframe designed to help:

–Customers integrate data across the enterprise
–Improve resource optimization and lower the cost of ownership for 
eligible data serving workloads 

� z/OS manages and directs work between the general purpose 
processor and the zIIP

–Number of zIIPs per IBM System z not to exceed number of standard 
processors 

–No changes anticipated to DB2 for z/OS applications

� Requires work to be run as an enclave SRB

� Subsystem (such as DB2) decides how much                        
encalve SRB work is going to be zIIP eligible

zIIP:  IBM System z Integrated Information 
Processor 
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� Introduced in MVS/ESA SP5.2.0 (together with DB2 V4) after using for 
many years TCB’s and  non preemptible SRB’s

� Preemptible-class enclave SRBs and client SRBs

� A client SRB is a preemptible SRB that runs in an address space but 
executes work on behalf of some other address space. All SRM related 
controls are derived from the client address space.

� Enclaves allow the management of individual transactions flowing 
through address spaces. An enclave SRB is scheduled into a target 
address space but executes work on behalf of an enclave.

� Preemptible SRBs will not accumulate any SRB service

� Enclave transactions are classified in to a service class

Enclave Services: An introduction
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Enclave Services: A Dispatching Unit

� Standard dispatching

� dispatchable units (DUs) are the TCB and the SRB

� TCB runs at dispatching priority of address space and is pre-emptible

� SRB runs at supervisory priority and is non-pre-emptible

� Advanced dispatching units

� Enclave

� Anchor for an address space-independent transaction managed by WLM

� Can comprise multiple DUs (TCBs and Enclave SRBs) executing across 
multiple address spaces

� Client SRB

� Created and executed like an ordinary SRB but runs with client (scheduler) 
dispatching priority and is pre-emptible

� Enclave SRB

� Created and executed like an ordinary SRB but runs with Enclave 
dispatching priority and is pre-emptible

� Enclave Services enable a workload manager to creat e and 
control enclaves
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� A "business transaction" without address space boun daries

What is an Enclave?

� Dependent enclaves

� Logical extension of an existing 
address space transaction

� Inherits service class from its owner's 
address space

� Independent enclave

� True SRM transaction

� Separately classified and managed in 
service class 

AS1 AS2 AS3

SYS1 SYS2

TCB

SRB

ENCLAVE SRB
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� Created by an address space (the 
"owner")

� One address space can own many 
enclaves

� One enclave can include multiple 
dispatchable units (SRBs/tasks) 
executing concurrently in multiple 
address spaces (the "participants")

� Enclave SRBs are preemptible, like tasks

� All its dispatchable units are managed as a 
group

� Many enclaves can have 
dispatchable units running in one 
participant address space 
concurrently

� RMF produces separate T72 SMF 
records for independent enclaves

Enclave Characteristics

TCB

SRB

ENCLAVE SRB

AS1 AS2 AS3

SYS1 SYS2

Enclave

Enclave

SMF

T30
T72

T30
T72

T30
T72

T72 T72
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SMF 72
SMF 30 SMF 72

SMF 72

DDF and Enclave SRBs

� Create Enclave

� Schedule SRB

ssnmDIST (DDF)

DDFPROD

DDFDEF

STCHI

DDF production 
requests

DDF default 
requests

Enclave SRB

STC rules

DDF rules

Vel = 50%
Imp=1

RT=5s avg
Imp=3

RT=85%, 2s
Imp=1

non-swappable

PC-call to DBM1

PC-call to DBM1

Enclave SRB
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DB2 V8 Exploitation of IBM zIIP

� DB2 for z/OS V8 was the first IBM exploiter of the zIIP but requires:

–IBM System z9 – z10 processor
–z/OS 1.6 or later 
–DB2 for z/OS V8 (either compat mode or full-function mode) 

� Portions of the following DB2 for z/OS V8 workloads may benefit from zIIP*

–Via DRDA over a TCP/IP connection
� ERP, CRM, Business Intelligence or other enterprise applications

–Requests that utilize DB2 complex parallel queries 
� Not just Star Schema (see APARs PK18454, PK19920, and PK19921, PK27578 )
� Data warehousing applications*

–DB2 for z/OS V8 utilities*
� Internal DB2 utility functions used to maintain index maintenance structures
� Load, Reorg and rebuild

* The zIIP is designed so that a program can work with z/OS to have all or a portion of 
its enclave Service Request Block (SRB) work directed to the zIIP.  The above types of 
DB2 V8 work are those executing in enclave SRBs, of which portions can be sent to 
the zIIP. 
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DB2 Stored Procedures and V9
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Stored Procedure runs 
under a TCB, which joins 
the enclave of the caller.

Today, a stored procedure arrives as an enclave via the DDF address space and switches to TCB mode 
when it runs in the stored procedure address space. 
A native SQL stored procedure (as in DB2 9) will also arrive as an enclave through the DDF address space. 
But this is where the similarities end. The native SQL stored procedure is processed by the DBM1 
address space like any other SQL statement and will remain in enclave mode. 
Because it runs as an enclave, it becomes zIIP eligible. 
The percentage of work eligibility is dependent on the amount of SQL in the stored procedure. 
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• DB2® remote access and others

• IPSec encryption

• z/OS XML System Services

• z/OS Global Mirror (XRC)

• ISVs

• New! HiperSockets for large messages

• New! IBM GBS Scalable Architecture for Financial Reporting

Eligible for zIIP:



13

PR/SM

LPAR 2
z/OS

GCP

LPAR 3
z/OS

LPAR 4
z/OS

LPAR 1
z/OS

weight = 50 weight = 400weight = 100 weight = 10

GCP GCP

LCP

zIIP

zIIPzAAP

LCP LCP zIIP

zIIP

LCP LCP LCP

zIIP zIIP

IFL SAPICF Spare Spare

Hardware View

� Number of specialty processors can't exceed the number of GCPs
� This relationship does not extend to the LPAR view

� PR/SM dispatches specialty CPs in the same manner as GCP
� Managed to weight and number of logical specialty CPs
� CPs can be shared or dedicated
� Hard Cap state is done by pool (ex: GCPs can be capped, while zAAPs and 
zIIPs are not)

zAAP zAAP

zAAP zAAP zAAP

zAAP

Weight = 250

Weight = 500 Weight = 100
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CPU Activity Report for Special CPs
C P U  A C T I V I T Y

z/OS V1R7                SYSTEM ID SYSD             DATE 08/18/2006            INTERVAL 
00.59.999                       

RPT VERSION V1R7 RMF       TIME 16.23.00              CYCLE 1.000

CPU  2094   MODEL  750   H/W MODEL  S54                         
---CPU--- ONLINE TIME   LPAR BUSY       MVS BUSY      CPU SERIAL  I/O TO TAL          % I/O INTERRUPTS                              
NUM  TYPE  PERCENTAGE    TIME PERC       TIME PERC     NUMBER   INTERRUPT RATE     HANDLED VIA TPI                           

0   CP    100.00         2.50            2.41         04B10E   27.15               0.49                                     
1   CP    100.00         1.99            1.92         04B10E   24.37               0.14                                     
2   CP    100.00         1.85            1.77         04B10E   38.32               0.04                                     
3   CP    100.00         1.68            1.58         04B10E   28.18               0.12                                     

CP   TOTAL/AVERAGE        2.01            1.92                  118.0               0.18                                     
6   AAP   100.00        40.19           40.96         04B10E   
7   AAP   100.00         0.31            0.29         04B10E   

AAP  AVERAGE             20.25           20.63                  
8   IIP   100.00         0.29            0.17         04B10E   
9   IIP   100.00         0.00            0.00         04B10E   

IIP  AVERAGE              0.15            0.08                

z9 EC/BC

Some zIIP or zAAP eligible work may run on a CP
(burst of activity or not enough zIIP or zAAP)

When PROJECTCPU=YES is specified both zAAP-eligible and zIIP-eligible workloads will populate
various zAAP and zIIP z/OS internal zAAP On CP and zIIP On CP accounting fields. 
This allows RMF, OMEGAMON XE on z/OS and other monitoring products to provide customers with 
projections of how much zAAP and/or zIIP resource would be utilized by current workloads before
the actual hardware is installed.
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IBM Software Group
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New Tivoli Omegamon DB2 PE Accounting Report Layout 
Showing XML LOAD zAAP Redirect

AVERAGE       APPL(CL.1)  DB2 (CL.2)
------------ ---------- ----------
ELAPSED TIME  11:36.6837  11:27.1818

NONNESTED    11:36.6837  11:27.1818
STORED PROC    0.000000    0.000000
UDF            0.000000    0.000000
TRIGGER        0.000000    0.000000

CP CPU TIME   3:29.67361  3:23.08585
AGENT        3:29.53441  3:23.08558

NONNESTED   3:29.53441  3:23.08558
STORED PRC    0.000000    0.000000
UDF           0.000000    0.000000
TRIGGER       0.000000    0.000000

PAR.TASKS      0.139205    0.000270

SECP CPU       0.000079         N/A
SE CPU TIME    57.497246   57.497246

NONNESTED     57.497246   57.497246
STORED PROC    0.000000    0.000000
UDF            0.000000    0.000000
TRIGGER        0.000000    0.000000

PAR.TASKS      0.000000    0.000000

SUSPEND TIME    0.000000  5:43.35838  
AGENT               N/A  5:43.35838  
PAR.TASKS           N/A    0.000000  
STORED PROC    0.000000         N/A  
UDF            0.000000         N/A  

NOT ACCOUNT.         N/A  1:23.24058  

<-- New – Replaces IIP CPU Time
��� � -- New – Replaces IIPCP CPU

Changes introduced by Apars :
DB2 9 : PK50575
Omegamon DB2PE : PK51045

New report fields :
-----------------

SE CPU : Includes both zIIP & zAAP
CPU usage

SECP : zIIP eligible work that ran on 
CP due zIIP overflow or with 
PROJECTCPU=YES

Does not show similar zAAP
information - use to RMF report 
AAPCP info .
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Summary:

•Specialty CPs offer dramatic new capabilities to z/OS workloads

•Assist Processors seamlessly managed by the operating system and PR/SM
•Reduced Cost of Ownership
•Integrated performance and capacity reporting

•Update Capacity Planning methods to differentiate the CPU profile of 
work using Specialty CPs
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Thank you

Questions ?


