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TOPICS

• zIIP & zAAP Overview
• DB2 workloads that leverage zIIP & zAAP
• What is new ?
• Estimation  & Monitoring of zIIP & zAAP

redirect
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zIIP & zAAP

Overview
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Internal Coupling 
Facility (ICF) 1997

Integrated Facility 
for Linux ® (IFL) 

2000

System z Application 
Assist Processor (zAAP) 

2004

Mainframe Innovation: 
Specialty Engines

Eligible for zIIP:
• DB2 remote access ,

BI/DW,Utilities Build Index 
and Sort processing, XML 
Parsing, RUNSTATS, BP 
Prefetch, Deferred Write 

• z/OS XML System Services
• HiperSockets for large 

messages
• IPSec encryption
• z/OS Global Mirror (XRC)
• IBM GBS Scalable 

Architecture for Financial 
Reporting 

• z/OS CIM Server
• ISVs

Eligible for zAAP:
• Java execution 

environment
• z/OS XML System 

Services

IBM System z Integrated 
Information Processor

(zIIP) 2006



6

How zIIP and zAAP are similar ?

• Both run asynchronously to general purpose processors 
and receive eligible work from z/OS

• Neither can run z/OS or be IPLed with z/OS (or any other 
operating system) 

• IBM has no intention of imposing IBM software charges 
on zIIP and zAAP capacity used for the workloads 
designated by IBM

• Both have the same price 
• PROJECTCPU option can measure the eligible workload 

for both 
• RMF™ monitors both zAAP and zIIP activity
• WLM manages both zAAP and zIIP workloads
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How zIIP and zAAP are different ?

New zAAP on zIIP 
capability

Exploiters include:
• Java via the IBM SDK (IBM Java Virtual Machine 

(JVM)), such as portions of:
• WebSphere Application Server
• IMS™

• DB2
• CICS®

• Java batch
• CIM Client applications

• z/OS XML System Services, such as portions of:
• DB2 9 (New Function Mode), and later
• Enterprise COBOL V4.1, and later
• Enterprise PL/I V3.8, and later
• IBM XML Toolkit for z/OS, V1.9 and later
• CICS TS V4.1

Intended to help implement new application
technologies on System z, such as Java and XML.

System z Application Assist Processor
(originally the zSeries Application Assist 
Processor).
Available on IBM zEnterprise 196 (z196), IBM 
System z10 ™, and IBM System z9 ® servers, and IBM 
eServer ™ zSeries ® 990 and 890 (z990, z890). 

Introduced in 2004.

zAAP

Exploiters include, portions of:
• DB2 V8, DB2 9, DB2 10 for z/OS

• Data serving
• Data Warehousing
• Select utilities

• z/OS Communications Server
• Network encryption
• HiperSockets for large messages

• z/OS XML System Services 
• DB2 9 New Function Mode

• z/OS Global Mirror (XRC), System Data Mover (SDM)
• IBM GBS Scalable Architecture for Financial 

Reporting 
• z/OS CIM server

Intended to help integrate data and transaction
processing across the enterprise

System z Integrated Information Processor
Available on IBM zEnterprise, System z10, and Syste m 
z9 servers.

Introduced in 2006.

zIIP
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• A new capability that can enable System z Application 
Assist Processor (zAAP) eligible workloads to run on 
System z Integrated Information Processors (zIIPs).

• For customers with no zAAPs and zIIPs

• The combined eligible workloads may make the 
acquisition of a single zIIP cost effective.

• For customers with only zIIP processors

• Makes Java and z/OS XML System Services -based 
workloads eligible to run on existing zIIPs – maximize s zIIP 
investment.

• Available on z/OS V1.9, V1.10 and V1.11

• This new capability is not available for z/OS LPARS i f 
zAAPs are installed on the server.

What is the zAAP on zIIP capability?
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How to enable the zAAP on zIIP capability ?

• The capability ships default enabled with z/OS V1.11. 

• Parameter in SYS1.PARMLIB(IEASYSxx) : ZAAPZIIP = YES  (default in 
z/OS V1.11)

• If you wish to disable the function for any reason,  you must IPL with 
ZAAPZIIP=NO in the IEASYSxx Parmlib member.

• Also available with z/OS V1.9 and V1.10 

• With PTF for APAR OA27495, and 
• Enabled with ZAAPZIIP=YES in the IEASYSxx Parmlib (th e default is NO)

• This new capability does not remove the requirement to purchase and maintain 
one or more general purpose processors for every zIIP processor on the server. 
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Portions of the following DB2 for z/OS workloads will benefit from zIIP
1. ERP, CRM, Business Intelligence or other enterprise  applications

• Via DRDA over a TCP/IP connection (enclave SRBs)
• Workloads using DB2 Connect, T4 JCC Universal drive r, Data Server 

Client and CLI/ODBC, JDBC, SQLJ, .NET, pureQuery API s
• Remote native SQL procedures (DB2 9 for z/OS NFM)
• XML Schema validation & non-validation parsing (DB2 9 for z/OS NFM)
• New method to control the portion of SQL requests t hat are eligible to be 

diverted to zIIP engines
• Improved performance via reduced processor switchin g
• Also increases portion of DRDA processing (see abov e) that is eligible 

to run on zIIPs to up to 60%
• APAR PM12256 for DB2 V8, DB2 9, included in DB2 10 base
• APAR PM28626 + OA35146 will improve processor utili zation balance

2. Data warehousing / Business Intelligence applicatio ns
• CPU intensive parallel queries, including star sche ma queries

3. DB2 for z/OS utility functions used to maintain ind ex structures and 
portions of RUNSTATS processing on DB2 10

4. DB2 10 Buffer Pool Prefetch and Deferred Write proce ssing

DB2 Workloads that leverage zIIP
Usage of zIIP is transparent to applications - No cha nges to applications
Basic support in DB2 V8 & DB2 9, 10  Conversion & N ew Function Modes
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�A program can work with z/OS to have a portion of i ts enclave Service 
Request Block (SRB) work directed to a zIIP. Portio ns of the types of work 
listed below that are executed in enclave SRBs can b e redirected to a zIIP.

Example 1 = Distributed SQL requests (DRDA) 

�- Workload that access DB2 for z/OS V8 via DRDA over a TCP/IP connection are 
dispatched within z/OS in enclave SRBs. z/OS directs a portion of this work to the 
zIIP. 

�- Includes DRDA DB2 9 Native (non-WLM) SQL Stored Pro cedures and 
XML Schema validation & non-validation parsing.

Example 2 = CPU intensive parallel queries 

CPU intensive parallel queries will now use enclave SRBs. z/OS directs a portion of 
this work to the zIIP.

Example 3 = DB2 utilities for index maintenance and RUNSTATS

DB2 Utilities LOAD, REORG, and REBUILD use enclave SRBs for the portion of the 
processing that is related to index maintenance. Portions of DFSORT, DB2SORT
and RUNSTATS (DB2 10) processing also will use enclave SRBs. z/OS directs a 
portion of this work to the zIIP.

How does zIIP work ?
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High utilization

For illustrative purposes only

Actual workload redirects may vary

Reduced utilization

Portions of 
eligible DB2 
enclave SRB  
workload 
executed on 
zIIP

DB2/DRDA

DB2/Batch

Ent App DB2/DRDA

DB2/DRDA

DB2/DRDA

DB2/DRDA

DB2/DRDA

DB2/DRDA

DB2/DRDA

DB2/Batch

DB2/DRDA

DB2/DRDA

DB2/DRDA

DB2/DRDA

DB2/DRDA

DB2/DRDA

DB2/DRDA

DB2/DRDA

TCP/IP
(via Network or 
HiperSockets)

CP CP zIIP

Enterprise Applications that access DB2 for z/OS V8  via DRDA, including DB2 9 Native 
SQL Stored Procedures and XML parsing ,  over a TCP/IP connection will have portions 
of these SQL requests directed to the zIIP.

Example 1: Enterprise Distributed  
Applications
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For illustrative purposes only.  Single application only.  Actual workload redirects may vary
DB2 9 for z/OS  XML enclave SRB processing eligible to run on zIIP
DB2 9 all z/OS XML System Services processing eligible for zIIP (July 2008 – OA23828 z/OS 1.8, 1.9)

DB2/Batch

z/OS XML DRDA

TCP/IP

CP CP zIIP

Enterprise Applications that access DB2 9 for z/OS via DRDA over a TCP/IP connection 
can have all of enclave SRB SQL/XML System Services  requests directed to the zIIP

Example 1A: z/OS XML and DB2 9 DRDA and 
zIIP

z/OSXML DRDA

SQL/XML DRDA

SQL/XML DRDA

SQL/XML DRDA

SQL/XML DRDA

SQL/XML DRDA

SQL/XML DRDA

z/OS XML DRDA

SQL/XML DRDA

SQL/XML DRDA

SQL/XML DRDA

SQL/XML DRDA

SQL/XML DRDA

SQL/XML DRDA

DB2/Batch

DB2 9, SQL/XML,

no zIIP
DB2 9, SQL/XML, zIIP, and z/OS 
XML enhancement

Application

z/OS XML ���� July 2008SQL/XML DRDA
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DB2  V8  DRDA zIIP Redirect processing

• Applicable to DRDA workload over TCP/IP connection
• Only work done under enclave SRB is eligible.
• Portion of the eligible work will be redirected.

• WLM managed Stored Procedure & UDF (User Defined 
Function) SQL processing under TCB, are not eligible for zIIP
redirect
• Stored Procedure Call, Results set and Commit proce ssing 

that run under enclave SRB, are eligible for zIIP re direct.
• DB2 to DB2 TCP/IP DRDA Server processing is eligible for zIIP

redirect
• Requester DB2 local processing is not eligible.

• Processing under TCB
• Available in CM (Compatibility Mode) and NFM (New Function 

Mode)
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What is new with 
DRDA zIIP Redirect processing ?

• Remote native SQL procedures (DB2 9 for z/OS NFM)

• XML Schema validation parsing  (DB2 9 for z/OS NFM)

• New method to control the portion of SQL requests t hat 
are eligible to be redirected to zIIP engines
• Improved performance via reduced processor 
switching

• Also increases portion of DRDA work that is eligibl e to 
run on zIIPs to up to 60%

• APAR PM12256 for V8, DB2 9, included in DB2 10 base
• APAR PM28626 + OA35146 will improve processor 
utilization balance
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For illustrative purposes only

Actual workload redirects may vary depending on how long the queries run, 
how much parallelism is used, and the number of zIIPs and CPs employed

Parallel queries via DRDA over a TCP/IP connection will have portions of this work directed 
to the zIIP

Example 2.0: Business Intelligence Applications

High utilization

Reduced utilization

DB2/DRDA/ParQry

DB2/Batch

BI App
DB2/DRDA/ParQry

DB2/DRDA

DB2/DRDA

DB2/DRDA

DB2/DRDA

DB2/DRDA/ParQry

DB2/DRDA/ParQry

TCP/IP
(via Network or 
HiperSockets™)

CP

Portions of 
eligible DB2 
enclave SRB  
workload 
executed on 
zIIP

DB2/DRDA

DB2/DRDAParQry

DB2/DRDA/ParQry

DB2/DRDA

DB2/DRDA/ParQry

DB2/DRDA

DB2/DRDA/ParQry

DB2/DRDA/ParQry

zIIP

DB2/DRDA/ParQry

DB2/Batch

DB2/DRDA

DB2/DRDA

DB2/DRDA

CP
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For illustrative purposes only

Actual workload redirects may vary depending on how 
long the queries run and how much parallelism is used

High utilization

Reduced utilization

Portions of 
eligible DB2 
enclave SRB  
workload 
executed on 
zIIP

BI App

LOCAL

NO 
DB2 

DRDA

DB2/ParQry

DB2/Batch

DB2/ParQry

DB2

DB2

DB2

DB2

DB2/ParQry

DB2/ParQry

CP

DB2

DB2/ParQry

DB2/ParQry

DB2/ParQry

DB2/ParQry

DB2/ParQry

zIIP

DB2/Batch

DB2

DB2

DB2

CP

DB2

DB2

DB2/ParQry

Parallel queries via LOCAL connection will have por tions of this work directed to the zIIP

Example 2.5 : Business Intelligence Applications – No 
DRDA
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Parallel Query zIIP Redirect Processing
• Applicable to CPU intensive parallel queries using  Star Schema 

and non Star Schema
• Portion of the child task processing will be redirected after certain CPU usage 

threshold has exceeded for each parallel group.

• Main tasks coming in via DRDA via TCP/IP will benefit from the DRDA zIIP
redirect as well.

• The combined child & main tasks coming in through DRDA via TCP/IP is 
expected to yield additional zIIP redirect.

• Increased zIIP redirect potential with Star Join dynamic Index ANDing
enhancement in DB2 9..

• Query parallelism is enabled for the following cases  in DB2 10 :
• For parallel group that contains workfile from materialized view and 

table expression

• For the last parallel group top query block multi row fetch with read 
only cursor

• For table access for query block containing OLAP functions

• Buffer Pool Prefetch processing redirected to zIIP in DB2 10 
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High utilization

For illustrative purposes only, actual workload redirects may vary.

Reduced utilization
Portions of 
eligible DB2 
enclave SRB  
workload 
executed on 
zIIP

BATCH

DB2/Util

DB2/ Batch

DB2/ Batch

DB2/ Batch

DB2/ Batch

DB2/ Batch

DB2/ Batch

DB2/Util

DB2/Util

CP CP

DB2/ Util

DB2/Util

zIIP

DB2/ Util

DB2/ Util

DB2/ Batch

DB2/ Batch

DB2/ Batch

DB2/ Batch

DB2/ Batch

DB2/ Batch

DB2/ Util

DB2/ Util

DB2/Util

DB2/ Util

DB2/ Util

Example 3: DB2 for z/OS Utilities
Portion of the DB2 utilities used to maintain index  
structures (within LOAD, REORG, and REBUILD) and po rtions of 
DFSORT, DB2SORT and RUNSTATSprocessing are redirected to zIIP.
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DB2 Utilities zIIP Redirect processing

• Portions of DB2 Utility (LOAD, REORG, & REBUILD) pr ocessing 
related to Index maintenance are eligible to be red irected

• Redirect benefit depends on:
• How many Indices are defined on the Table
• How many Partitions are in the Table for Partition Utility 
• Number of Columns, Column data type etc.

• Higher end of range is expected with:
• Tables with many Indices or many partitions for Partition Utility

• Lower end of range is expected with: 
• Tables with fewer Indices
• Fewer partitions for Partition Utility
• Compression used

• Portions of RUNSTATS processing redirected to zIIP in DB2 10
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DB2 Utilities DFSORT & 
DB2SORT zIIP redirect

• DFSORT :
• Introduced in August 2009
• Applicable to in-memory fixed length record sort processing
• Pre-requisites  :

• z/OS 1.10, DB2 APAR PK85889 (V8, DB2 9),  DFSORT APAR PK85856
• DB2SORT

• Introduced in September 2010
• Applicable to in-memory fixed and variable length r ecord sort processing
• Pre-requisites  :

• DB2 APAR PK12819 (V8, DB2 9), Zparm DB2SORT= ENABLE
• Utilities that benefit :

• LOAD, REORG, REBUILD INDEX and CHECK INDEX for Index key Sort processing
• CHECK DATA for Foreign key Sort processing
• RUNSTATS for COLGROUP processing
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Co-existence of zIIP with other 
Specialty Engines

z/OS LPAR

Application

Application
not on 

System z TCP/IP

Linux on 
System z LPAR
Application

IFL

TCP/IP
HiperSockets

D
R
D
A

DB2

CP

z/OS LPAR
WAS 
Application

zAAP

TCP/IP
HiperSockets

WAS
Application

zAAP

zIIP

DRDA

DRDA

Parallel
Query
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Some instances where zIIP would not be exploited

z/OS LPAR

Batch

DB2

CP

WAS
Application zAAP

IMS™CICS®

QMF™
(TSO)

CPCP

CP

Exceptions:DB2 parallel queries (zIIP) and XML pars ing (zAAP ) are eligible.
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DB2 Workloads that leverage zAAP

• SQLJ & JDBC applications using IBM JCC Type 2  
Universal driver on a z/OS LPAR
• Connects to DB2 via RRS Attach

• Java based (SQLJ, JDBC) DB2 External Stored 
Procedures running in a z/OS WLM Application 
Environment

• z/OS XML System Services called via TCB for XML 
Schema validation & non-validation parsing for z/OS XML 
documents by Batch applications & Utilities
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zIIP & zAAP
Enablement Process
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zIIP & zAAP Software Enablement Process

� Install z/OS zIIP & zAAP support maintenance

� Install DB2 for z/OS support maintenance

� Set up SYS1.PARMLIB(IEAOPTxx)  member

� When zIIP or zAAP hardware is not installed,  set 
PROJECTCPU=YES for projecting zIIP or zAAP redirect

� No need to be on z9, z10 or zEnterprise Processor for 
projection 

� zIIP / zAAP redirect projection / estimation is shown 
under APPL% IIPCP / AAPCP in the RMF Workload 
Activity Report

� Recommend taking default values for the following 
parameters related scheduling algorithms :

� IIPHONORPRIORITY, ZIIPAWMT  for zIIP

� IFAHONORPRIORITY, ZAAPAWMT for zAAP
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zIIP & zAAP Hardware Enablement 
Using System z Hardware Management Console
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Display CPU information with zIIP & zAAP
D M=CPU
IEE174I 10.37.03 DISPLAY
PROCESSOR STATUS
ID  CPU                  SERIAL
00  +                     02B29E2094
01  +                     02B29E2094
02  +A                    02B29E2094
03  +I                    02B29E2094

CPC ND = 002094.S28.IBM.02.00000004B29E
CPC SI = 2094.724.IBM.02.000000000004B29E
CPC ID = 00
CPC NAME = SYSS01
LP NAME = STLABH2    LP ID =  2
CSS ID  = 0
MIF ID  = 2

+ ONLINE    - OFFLINE    . DOES NOT EXIST    W WLM-M ANAGED
N NOT AVAILABLE

A        APPLICATION ASSIST PROCESSOR (zAAP)
I        INTEGRATED INFORMATION PROCESSOR (zIIP)
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DRDA Workload Measurement Configuration

Workstation 
Tool simulating
Distributed 
Clients

DB2 Connect  

DB2 T4 (JCC) Driver

AIX

P Series

DB2 V8, DB2 9

2094, 2097

- 2 GP CPs

1 zIIP

1 zAAP

Workloads :
� ODBC/CLI SQL 
� ODBC/CLI calling Stored Procedures
� IBM JCC T4 Driver for JDBC Parallel Queries
� DB2 Utilities
� XML LOAD and INSERT workload 
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Monitoring System level zIIP & zAAP Redirect
with zIIP & zAAP installed

RMF  CPU Report for CLI DRDA Workload :

C P U  A C T I V I T Y                                         
z/OS V1R7                SYSTEM ID H2

RPT VERSION V1R7 RMF
CPU  2094   MODEL  724   H/W MODEL  S28                         
---CPU--- ONLINE TIME   LPAR BUSY       MVS BUSY
NUM  TYPE  PERCENTAGE    TIME PERC       TIME PERC 

0   CP    100.00        22.49           22.49
1   CP    100.00        21.72           21.72

CP   TOTAL/AVERAGE       22.11           22.11
2   AAP   100.00         0.10            0.10

AAP  AVERAGE              0.10            0.10
3   IIP   100.00        32.47           32.47

IIP  AVERAGE             32.47           32.47 zIIP CPU %

zAAP CPU %

CP CPU %

zIIP Redirect % at the LPAR level = 42%
RMF report SYSIN :

REPORTS(CPU)  for CPU Activity Report           
SYSRPTS(WLMGL(SCLASS,RCLASS,POLICY,SYSNAM(xxxx))) f or Workload Activity Report
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Estimation & Monitoring  
of  zIIP Redirect for 

DRDA Workload
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RMF Workload Activity Report Showing CLI SQL DRDA zIIP Estimate
REPORT BY: POLICY=DRDAIC1 ORKLOAD=DB2  SERVICE CLASS=DDFWORKRESOURCE GROUP=*NONE      PERIOD=1 IMPORTANCE=2         

CRITICAL     =NONE                                                            

TRANSACTIONS   TRANS-TIME HHH.MM.SS.TTT  --DASD I/O -- ---SERVICE---- SERVICE TIMES  ---APPL %--- PAGE-IN RATES   ---STORAGE---
AVG      2.89  ACTUAL                14  SSCHRT 494 .1  IOC     0   CPU     30.2   CP     54.33 SINGLE     0.0  AVG      0.00 
MPL      2.89  EXECUTION             14  RESP     0 .3  CPU    857374   SRB      0.0   AAPCP   0.00  BL OCK      0.0  TOT      0.00 
ENDED   11137  QUEUED                 0  CONN     0 .2  MSO     0   RCT      0.0   IIPCP  29.79 SHARED     0.0  CEN      0.00 
END/S  200.22  R/S AFFIN              0  DISC     0 .0  SRB     0   IIT      0.0                 HSP        0.0  EXP      0.00 
#SWAPS      0  INELIGIBLE             0  Q+PEND   0 .1  TOT    857374   HST      0.0   AAP     0.00  HS P MISS   0.0             
EXCTD       0  CONVERSION             0  IOSQ     0 .0  /SEC    15413   AAP      0.0   IIP     0.00 EXP SNGL   0.0  SHR      0.00 
AVG ENC  2.89  STD DEV               16                        IIP      0.0 EXP BLK    0.0                
REM ENC  0.00                                          ABSRPTN 5326                                EXP  SHR    0.0             
MS ENC   0.00                                          TRX SERV 5326                                                           

IIPCP shows the zIIP estimate when zIIP hardware is n ot installed 
and PROJECTCPU=YES or when zIIP processor configured  but offline

Estimated Redirect % = 55%  (APPL% IIPCP / APPL% CP )

Service Times  : CPU time includes IIP  and AAP tim e

APPL % is % of a single engine.
APPL% IIP =  Service Time IIP / Report Interval

APPL% CP = (Service Time CPU+SRB+RCT+IIT-AAP–IIP) /  Report Interval

Using WLM Subsystem DDF, Service Class DDFWORK

INTERVAL: 55 Sec
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Tivoli Omegamon DB2PE Accounting Report with CLI SQL  
DRDA zIIP Redirect Estimate

CONNTYPE: DRDA
AVERAGE       APPL(CL.1)  DB2 (CL.2)
------------ ---------- ----------
CP CPU TIME     0.002754 0.001726

AGENT          0.002754    0.001726
NONNESTED     0.002754    0.001726
STORED PRC    0.000000    0.000000
UDF           0.000000    0.000000
TRIGGER       0.000000    0.000000

PAR.TASKS      0.000000    0.000000

SECP CPU      0.001534 N/A

SE CPU TIME    0.000000 0.000000

Includes SECP  CPU time. 
Does not include SE  CPU time.

zIIP eligible work run on CP

CPU time on zIIP

SECP shows the zIIP estimate when zIIP hardware is no t installed 
and PROJECTCPU=YES or when zIIP processor is configu red but offline

Estimated Redirect % = 55%  (Class 1 SECP / CP)

Note: ‘IIP’ changed to ‘SE’(Specialty Engine) with Om egamon DB2PE APAR PK51045
SE CPU TIME could include zIIP and zAAP CPU time.
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RMF Workload Activity Report Showing CLI SQL DRDA zIIP Redirect

APPL % is % of a single engine.
APPL% IIP =  Service Time IIP / Report Interval

APPL% CP = (Service Time CPU+SRB+RCT+IIT-AAP–IIP) /  Report Interval

Using WLM Subsystem DDF, Service Class DDFWORK
Redirect %  = Service Time IIP / Service Time CPU

= APPL% IIP / (APPL% CP+APPL% IIP)   
= 55% for this DRDA workload

REPORT BY: POLICY=DRDAIC1    WORKLOAD=DB2    SERVICE CLASS=DDFWORK RESOURCE GROUP=*NONE    

TRANSACTIONS   TRANS-TIME HHH.MM.SS.TTT  --DASD I/O -- ---SERVICE---- SERVICE TIMES  ---APPL %---
AVG      2.90  ACTUAL                14  SSCHRT 507 .2  IOC      0   CPU     29.3   CP     24.02
MPL      2.90  EXECUTION             13  RESP     0 .3  CPU    831425   SRB      0.0   AAPCP   0.00
ENDED   11384  QUEUED                 0  CONN     0 .2  MSO      0   RCT      0.0   IIPCP   0.00
END/S  207.84 R/S AFFIN              0  DISC     0.0  SRB         0   IIT   0.0               
#SWAPS      0  INELIGIBLE             0  Q+PEND   0 .1  TOT    831425   HST      0.0   AAP     0.00
EXCTD       0  CONVERSION             0  IOSQ     0 .0  /SEC    15179   AAP      0.0   IIP    29.49
AVG ENC  2.90 STD DEV               15                                IIP     16.2
REM ENC  0.00                                          ABSRPTN  5243                              
MS ENC   0.00                                          TRX SERV 5243                              

Service Times  : CPU time includes IIP  and AAP tim e

zIIP Redirect % at the LPAR level = 42%

INTERVAL: 54 Sec
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Tivoli Omegamon DB2PE Accounting Report with CLI SQL  
DRDA zIIP Redirect

CONNTYPE: DRDA

AVERAGE       APPL(CL.1)  DB2 (CL.2)
------------ ---------- ----------
CP CPU TIME     0.001197 0.000751

AGENT          0.001197    0.000751
NONNESTED     0.001197    0.000751
STORED PRC    0.000000    0.000000
UDF           0.000000    0.000000
TRIGGER       0.000000    0.000000

PAR.TASKS      0.000000    0.000000

SECP CPU      0.000000 N/A

SE CPU TIME    0.001480 0.000911

Chargeable CPU time.
Includes SECP  CPU time. 
Does not include SE  CPU time.

zIIP eligible work run on CP

CPU time on zIIP

SECP value of zero indicates that 100% of the zIIP e ligible  work ran on zIIP

Redirect % =  Class 1 SE CPU / (CP CPU + SE CPU )
=  55 % for this workload

Note: ‘IIP’ changed to ‘SE’(Specialty Engine) with Om egamon DB2PE APAR PK51045
SE CPU TIME could include zIIP and zAAP CPU time
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DRDA zIIP Redirect Measurement Summary

• Measured with CLI SQL, JDBC and Stored Procedure 
distributed workloads.
• CLI workload achieved expected redirect %
• WLM Managed Stored Procedure achieved 10% redirect

• Stored Procedure Call, Results set and Commit processing eligible 
for zIIP redirect.  

• Parallel Query workload achieved expected redirect %
• DB2 9 DRDA Native SQL Procedure Language Stored 

Procedure SQL processing and XML Schema validation and 
non-validation parsing are eligible for zIIP redirect

• DRDA zIIP redirect up to 60% with APAR PM12256 with 
improved performance
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What is new with  zIIP, zAAP OMPE reporting ?

• Tivoli Omegamon DB2PE Accounting report changes with 
APARs PK51045  & PK50575 :
• IIP changed to SE to indicate that the value may include CPU 

usage from either or both Specialty Engines (zIIP & zAAP)
• Example :

• SE CP CPU will include zIIP CPU and zAAP CPU for a DRDA 
SQLJ Java External Stored Procedure workload

• SECP (projection / overflow) does not include zAAP
overflow or zAAP projection

• Applicable only to zIIP in DB2 V8 and DB2 9

• SECP (projection / overflow) is not reported in DB2 10. 
• Need to use RMF Workload Activity Report Service / Reporting 

Class information
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What’s new with DB2 address space CPU reporting ?

CPU TIMES                               TCB TIME      PREEMPT SRB   NONPREEMPT SRB       TOTAL TIME  PREEMPT IIP SRB /COMMIT
------------------------------- --------------- ----- ---------- --------------- --------------- ----------- ---- --------------
SYSTEM SERVICES ADDRESS SPACE           0.012387         0.000777         0.003326         0.016490              N/A        0.00 8245
DATABASE SERVICES ADDRESS SPACE 0.375790        24.036392         0.002450        2 4.414632 1:03.304060 12.207316
IRLM                                    0.000018         0.000000         0.078741         0.078759              N/A        0.03 9379
DDF ADDRESS SPACE                       0.000267         0.000018         0.000133         0.000418         0.000000        0.00 0209

TOTAL                                   0.388461        24.037188         0.084651        24.510300      1:03.304060       12.25 5150

• OMPE Statistics Report CPU section shows the zIIP redi rect for  
DB2 10 DBM1 Prefetch and Deferred Write processing :

• PREEMPT IIP SRB time shows the CPU time redirected to zIIP
• /COMMIT  shows the chargeable (non-zIIP) CP CPU tim e
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Estimation & Monitoring  
of  zIIP Redirect for 

Parallel Query Workload
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RMF Workload Activity Report 
Showing Local Parallel Query zIIP Redirect Estimate

REPORT BY: POLICY=DRDAIC1                    REPORT CLASS=SSPQ1
HOMOGENEOUS: GOAL DERIVED FROM SERVICE CLASS BATCH_M

TRANSACTIONS   TRANS-TIME HHH.MM.SS.TTT  --DASD I/O -- ---SERVICE--- -- SERVICE TIMES- - APPL %---
AVG      0.20  ACTUAL          3.57.786  SSCHRT   0 .4  IOC    94   CPU     129.2 CP     10.75
MPL      0.20  EXECUTION       3.56.910  RESP     8 .1  CPU     3559K  SRB      0.0   AAPCP   0.00
ENDED       1  QUEUED               875  CONN     2 .9  MSO     0   RCT      0.0   IIPCP   8.46
END/S    0.00  R/S AFFIN              0  DISC     1 .0  SRB     23   IIT      0.0               
#SWAPS      1  INELIGIBLE             0  Q+PEND   0 .2  TOT     3559K  HST      0.0   AAP     0.00
EXCTD       0  CONVERSION             0  IOSQ     4 .0  /SEC    2961   AAP      0.0   IIP     0.00
AVG ENC  0.00  STD DEV                0                        IIP      0.0
REM ENC  0.00                                          ABSRPTN 15K                             
MS ENC   0.00                                          TRX SERV 15K                             

IIPCP shows the zIIP estimate when zIIP hardware is n ot installed 
and PROJECTCPU=YES or when zIIP processor configured  but offline

Estimated Redirect % = 79%  (APPL% IIPCP / APPL% CP )

Using WLM Subsystem JES, Service Class BATCH_M , Re porting Class SSPQ1
With  Classification  Qualifier TN for Job Name
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Tivoli Omegamon DB2PE Accounting Report with Local 
Parallel Query zIIP Estimate

AVERAGE       APPL(CL.1)  DB2 (CL.2)
------------ ---------- ----------

CP CPU TIME    54.689704 54.681809 
AGENT          6.774643    6.766781 

NONNESTED     6.774643    6.766781 
STORED PRC    0.000000    0.000000
UDF           0.000000    0.000000
TRIGGER       0.000000    0.000000

PAR.TASKS     47.915061   47.915027 

SECP CPU     38.242719 N/A

SE CPU TIME    0.000000 0.000000

Chargeable CPU time.
Includes SECP  CPU time. 
Does not include SE  CPU time.

zIIP eligible work run on CP

CPU time on zIIP

PLANNAME: DSNTEP2

SECP shows the zIIP estimate when zIIP hardware is no t installed 
and PROJECTCPU=YES or when zIIP processor is configu red but offline

Estimated Redirect % = 70%  (SECP / CP)

Note: ‘IIP’ changed to ‘SE’(Specialty Engine) with Om egamon DB2PE APAR PK51045
SE CPU TIME  could include zIIP and zAAP CPU time
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RMF Workload Activity Report
Showing Local Parallel Query zIIP Redirect

REPORT BY: POLICY=DRDAIC1                        REPORT CLASS=SSPQ1
HOMOGENEOUS: GOAL DERIVED FROM SERVICE CLASS BATCH_M

TRANSACTIONS   TRANS-TIME HHH.MM.SS.TTT  --DASD I/O -- ---SERVICE---- SERVICE TIMES  ---APPL %---
AVG      0.19  ACTUAL          3.52.930  SSCHRT   0 .4  IOC      94   CPU    129.1 CP      2.23
MPL      0.19  EXECUTION       3.52.074  RESP     8 .9  CPU      3556K  SRB      0.0   AAPCP   0.00
ENDED       1  QUEUED               856  CONN     3 .1  MSO      0   RCT      0.0   IIPCP   0.01
END/S    0.00  R/S AFFIN              0  DISC     1 .5  SRB      28   IIT      0.0               
#SWAPS      1  INELIGIBLE             0  Q+PEND   0 .1  TOT      3556K  HST      0.0   AAP     0.00
EXCTD       0  CONVERSION             0  IOSQ     4 .2  /SEC     2845   AAP      0.0   IIP     8.11
AVG ENC  0.00  STD DEV                0                         IIP    101.3
REM ENC  0.00                                          ABSRPTN  15K                             
MS ENC   0.00                                          TRX SERV 15K                             

Using WLM Subsystem JES, Service Class BATCH_M , Re porting Class SSPQ1
With Classification Qualifier TN for Job Name

Redirect %  = Service Time IIP / Service Time CPU ( more accurate)
= APPL% IIP / (APPL% CP+APPL%IIP)   
= 78 % for this Query
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Tivoli Omegamon DB2PE Accounting Report with Local 
Parallel Query zIIP Redirect

PLANNAME: DSNTEP2                   

AVERAGE       APPL(CL.1)  DB2 (CL.2)
------------ ---------- ----------

CP CPU TIME    19.373768 19.365788 
AGENT          6.779348    6.771411 

NONNESTED     6.779348    6.771411 
STORED PRC    0.000000    0.000000
UDF           0.000000    0.000000
TRIGGER       0.000000    0.000000

PAR.TASKS     12.594420   12.594377 

SECP CPU      2.813831 N/A 

SE CPU TIME   35.886951 35.886951

Chargeable CPU time.
Includes IIPCP  CPU time. 
Does not include IIP  CPU time .

zIIP eligible but ran on CP

CPU time on zIIP

Total zIIP eligible work % = 70% ((SE +SECP) / (CP+S E))
zIIP Redirect % = 65% ((SE / (CP+SE))

zIIP eligible but ran on CP = 5% ((SECP / (CP+SE))            

Note: ‘IIP’ changed to ‘SE’(Specialty Engine) with Om egamon DB2PE APAR PK51045
SE CPU TIME  could include zIIP and zAAP CPU time
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Parallel Query  zIIP Redirect 
Measurement Summary

• Measurement done with local and distributed  Star Schema 
and non Star Schema parallel queries.

• Distributed parallel queries benefit from the DRDA zIIP redirect 
for the Main task as well.

• No significant increase in Total CPU (CP + zIIP) and elapsed 
time.

• IFCID 231 has been enhanced to provide zIIP related CPU 
information.

• Increased zIIP redirect potential with Star Join dynamic Index 
ANDing enhancement in DB2 9.

• More queries enabled for parallelism in DB2 10. 

• Buffer Pool Prefetch processing redirected to zIIP in DB2 10.
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Estimation & Monitoring  
of  zIIP Redirect for 

Utility Workload 
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RMF Workload Activity Report
Showing Rebuild Index Utility zIIP Redirect Estimate

IIPCP shows the zIIP estimate when zIIP hardware is n ot installed 
and PROJECTCPU=YES or when zIIP processor configured  but offline

Estimated Redirect % = APPL% IIPCP / APPL% CP
= 26% 

Using WLM Subsystem JES, Service Class BATCH_M , Re porting Class RBLDINDX
With Classification Qualifier TN for Job Name

REPORT BY: POLICY=DRDAIC1                        REPORT CLASS=RBLDINDX
DESCRIPTION =DB2 REBUILD INDEX                   

TRANSACTIONS   TRANS-TIME HHH.MM.SS.TTT  --DASD I/O -- ---SERVICE---- SERVICE TIMES  ---APPL %---
AVG      0.17  ACTUAL          3.29.961  SSCHRT 312 .3  IOC      176   CPU     82.3   CP     17.44
MPL      0.17  EXECUTION       1.18.230  RESP     0 .3  CPU      2267K  SRB      0.0   AAPCP   0.00
ENDED       1  QUEUED          2.11.731  CONN     0 .2  MSO      0   RCT      0.0   IIPCP   4.56
END/S    0.00  R/S AFFIN              0  DISC     0 .0  SRB      50   IIT      0.0               
#SWAPS      1  INELIGIBLE             0  Q+PEND   0 .1  TOT      2267K  HST      0.0   AAP     0.00
EXCTD       0  CONVERSION             0  IOSQ     0 .0  /SEC     4804   AAP      0.0   IIP     0.00
AVG ENC  0.00  STD DEV                0                         IIP      0.0
REM ENC  0.00                                          ABSRPTN  29K                             
MS ENC   0.00                                          TRX SERV 29K                             
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Tivoli Omegamon DB2PE Accounting Report 
with Utility Workload zIIP Estimate

AVERAGE       APPL(CL.1)  DB2 (CL.2)
------------ ---------- ----------
CP CPU TIME   1:03.92512   31.245707

AGENT         14.005918   11.460791
NONNESTED    14.005918   11.460791
STORED PRC    0.000000    0.000000
UDF           0.000000    0.000000
TRIGGER       0.000000    0.000000

PAR.TASKS     49.919203   19.784917

SECP CPU     16.045606 N/A

SE CPU TIME    0.000000 0.000000

Chargeable CPU time.
Includes SECP  CPU time. 
Does not include SE  CPU time.

zIIP eligible work run on CP

CPU time on zIIP

PLANNAME:DSNUTIL or CONNTYPE:UTILITY

SECP shows the zIIP estimate when zIIP hardware is no t installed 
and PROJECTCPU=YES or when zIIP processor is configu red but offline

Estimated Redirect % = 25%  (SECP / CP)

Note: ‘IIP’ changed to ‘SE’(Specialty Engine) with Om egamon DB2PE APAR PK51045
SE CPU TIME  could include zIIP and zAAP CPU time
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RMF Workload Activity Report
Showing Rebuild Index Utility zIIP Redirect

Using WLM Subsystem JES, Service Class BATCH_M , Re porting Class RBLDINDX
With Classification Qualifier TN for Job Name

Redirect %  = Service Time IIP / Service Time CPU ( Accurate)
= APPL% IIP / (APPL% CP+APPL%IIP)       
= 20 % for this Rebuild Index Utility               

REPORT BY: POLICY=DRDAIC1                        REPORT CLASS=RBLDINDX
HOMOGENEOUS: GOAL DERIVED FROM SERVICE CLASS BATCH_M

TRANSACTIONS   TRANS-TIME HHH.MM.SS.TTT  --DASD I/O -- ---SERVICE---- SERVICE TIMES  ---APPL %---
AVG      0.17  ACTUAL          3.01.033  SSCHRT 357 .0  IOC      178   CPU     81.5   CP     15.84
MPL      0.17  EXECUTION       1.08.519  RESP     0 .3  CPU      2313K  SRB      0.0   AAPCP   0.00
ENDED       1  QUEUED          1.52.514  CONN     0 .2  MSO      0   RCT      0.0   IIPCP   1.47
END/S    0.00  R/S AFFIN              0  DISC     0 .0  SRB      51   IIT      0.0               
#SWAPS      1  INELIGIBLE             0  Q+PEND   0 .1  TOT      2313K  HST      0.0   AAP     0.00
EXCTD       0  CONVERSION             0  IOSQ     0 .0  /SEC     5603   AAP      0.0   IIP     3.91
AVG ENC  0.00  STD DEV                0                         IIP     16.1
REM ENC  0.00                                          ABSRPTN  34K                             
MS ENC   0.00                                          TRX SERV 34K                             
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Tivoli Omegamon DB2PE Accounting Report 
for Utility Workload zIIP Redirect

PLANNAME: DSNUTIL or CONNTYPE: UTILITY  

AVERAGE       APPL(CL.1)  DB2 (CL.2)
------------ ---------- ----------
CP CPU TIME    52.070150 19.363503

AGENT         13.315781   10.777834
NONNESTED    13.315781   10.777834
STORED PRC    0.000000    0.000000
UDF           0.000000    0.000000
TRIGGER       0.000000    0.000000

PAR.TASKS     38.754370    8.585669

SECP CPU      3.808629 N/A

SE CPU TIME   12.759936 12.759936

Chargeable CPU time.
Includes IIPCP  CPU time. 
Does not include IIP  CPU time.

zIIP eligible but ran on CP

CPU time on zIIP

Total zIIP eligible work % = 26% ((SE +SECP) / (CP+S E)) 
zIIP Redirect % = 20% ((SE / (CP+SE))

zIIP eligible but ran on CP = 6% ((SECP / (CP+SE))            

Note: ‘IIP’ changed to ‘SE’(Specialty Engine) with Om egamon DB2PE APAR PK51045
SE CPU TIME  could include zIIP and zAAP CPU time
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Utility zIIP Redirect with DFSORT

• Introduced in Aug 2009 for zIIP redirect for DFSORT processing for some DB2 
Utilities
• Applicable to in-memory fixed length record sort processing in DFSORT

• Utilities that benefit :
• LOAD, REORG, REBUILD INDEX and CHECK INDEX for Index key Sort 

processing
• CHECK DATA for Foreign key Sort processing
• RUNSTATS for COLGROUP processing

• Measured zIIP redirect benefit
• 30% to 60% of DFSORT CPU 
• 10% to 40% of total Utility CPU
• Varies with number of Indices

• More benefit with more Indices
• Measurement with up to 6 Indices
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Utility zIIP Redirect Measurement Summary
• Measured LOAD, REBUILD INDEX and REORG Utilities.
• zIIP redirect % depends on % CPU consumed by the Build Index phase of the Utility.
• Observed Class 1 CPU reduction for configuration with 4 CPs and 2 zIIPs with fixed 

length Index key :
•• 5 to 20% for Rebuild Index5 to 20% for Rebuild Index
•• 10 to 20% for Load or 10 to 20% for Load or ReorgReorg of a Partition with one Index only, or Load of entire Table, orof a Partition with one Index only, or Load of entire Table, or ReorgReorg

of entire of entire TablespaceTablespace
•• 40% for Rebuild Index of logical Partition of Non Partitioning I40% for Rebuild Index of logical Partition of Non Partitioning Index ndex 
•• 40 to 50% for 40 to 50% for ReorgReorg IndexIndex

•• 30 to 60% for Load or 30 to 60% for Load or ReorgReorg of a Partition with more than one Indexof a Partition with more than one Index

• CPU overhead incurred during execution unit switch from TCB to enclave SRB during 
Index Rebuild phase

• Typically less than 10%
• Eligible for zIIP redirect

• Additional zIIP redirect for portions of DFSORT, DB2SORT and RUNSTATS 
COLGROUP processing

• DB2 10 zIIP redirect for portions of RUNSTATS processing
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DB2 XML related zIIP,zAAP enhancements

• z/OS XML System Services using zAAP ( Sep 2007- OA20308)
• Benefits DB2 9 NFM XML Schema non-validation Parsin g

• XML Applications (Insert, Update) 

• XML LOAD Utility

• zAAP redirect for TCB processing

• z/OS XML System Services zIIP redirect for enclave SRB processing 
(July 2008 – OA23828)

• DB2 10 XML Schema validation parsing eligible for zIIP or zAAP
redirect
• Available in z/OS 1.9. Performance improvement with APAR OA32251 on 

z/OS 1.10

• Enabled in DB2 9 via APARs PK90032, PK90040

• UDF call avoided

• Whitepaper on DB2 9 use of XML System Services :
http://www.ibm.com/support/techdocs/atsmastr.nsf/We bIndex/WP101088
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z/OS

z/OS XML System Services

zAAP enablementzIIP enablement

Validating parsing**

DB2 9

IBM SDK 
XercesJ/XML4J
(or any Java-
based XML parser)

Enterprise
COBOL 
V4.1

IBM XML
Toolkit 
for z/OS

Non-validating parsing

P
ar

tia
l r

ed
ire

ct
 d

ue
 to

 D
R

D
A

®

DB2 9 XML 
via DRDA
over TCP/IP

Application call  executing from enclave SRB mode

June

2007

Sept

2007

V1.10!

V1.10

Dec.

2007

ALL validating and non validating parsing performed  by z/OS XML System Services is 
eligible for zAAP or zIIP!

V1.10

V1.8

Enterprise
PL/I V3.8May

2008!

Been around

for ages!

CICS 
TS V4.1

Oct

2008!

Jun

2009!

Application call from TCB mode

z/OS XML System Services
zIIP or zAAP eligibility summary

How much work is eligible for the ziip or zAAP will depend on amount of XML data being processed.
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XML System Services Parsing 
Measurements Summary 

• zAAP redirect for XML LOAD Utility
• 17 to 36%  of XML System Services Parsing 

processing was redirected to zAAP
• Higher zAAP redirect with

•Larger doc size, # of nodes
•Fewer indices

• zIIP redirect for DRDA TCP/IP XML Insert, Update 
applications
• Depends on the degree of XML parsing
• Redirect is in addition to the base DRDA redirect
• 63% zIIP redirect for Lab XML INSERT workload



55

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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REPORT BY: POLICY=POL_XML    WORKLOAD=BATCH      SERVICE CLASS=BATCHMED RESOURCE GROUP=*NONE      PERIOD=1 IMPORTANCE=3  
CRITICAL     =NONE                                                        

-TRANSACTIONS- TRANS-TIME HHH.MM.SS.TTT  --DASD I/O- - ---SERVICE---- --SERVICE TIMES-- ---APPL %--- -----ST ORAGE-----
AVG       6.50  ACTUAL          9.50.231  SSCHRT 66 5.2  IOC    884057   CPU      1448.496  CP    188.6 5  AVG       3751.48 
MPL       6.50  EXECUTION       8.46.172  RESP     0.3  CPU    398897K  SRB         0.862  AAPCP   0.0 4  TOTAL    24368.79 
ENDED        4  QUEUED          1.04.059  CONN     0.2  MSO     0   RCT         0.000  IIPCP   0.00  S HARED       0.00 
END/S     0.01  R/S AFFIN              0  DISC     0.0  SRB    237449   IIT         0.155                                  
#SWAPS       0  INELIGIBLE             0  Q+PEND   0.1  TOT    400019K  HST         0.000  AAP    53.1 6  --PAGE-IN RATES--
EXCTD        0  CONVERSION             0  IOSQ     0.0  /SEC   667455   AAP       318.578  IIP     0.0 5  SINGLE        0.0 
AVG ENC   0.00  STD DEV                0                        IIP         0.329                BLOCK          0.0 
REM ENC   0.00                                          ABSRPTN 103K                                   SHARED        0.0 
MS ENC    0.00                                          TRX SERV 103K  PROMOTED    0.000                HSP           0.0 

GOAL: EXECUTION VELOCITY 40.0%     VELOCITY MIGRATI ON:   I/O MGMT  73.9%     INIT MGMT 73.9% 

RMF Workload Activity Report for XML LOAD Utility

XML LOAD job was run under Service Class BATCHMED.

zAAP redirection is 22% (= 53.16/(188.65+53.16)*100) , ( APPL%  AAP /
(CP + AAP) )

Similar to the Omegamon DB2PE redirection %  (SE CPU  / 
(CP CPU + SE CPU )

AAPCP of 0.04 is showing that there was a small ove rflow from zAAP
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Summary
• Easy implementation

• No DB2 application change or tuning options
• Additional DB2 9  zIIP redirect capabilities with :

• DRDA Native SQL Procedure workload
• DRDA SQL/XML Schema validation and non-validation parsing
• Enhancements to Star Join parallel queries using dynamic Index ANDing

• Additional DB2 9 zAAP redirect  with XML Schema validation and non-validation 
parsing

• DRDA zIIP redirect up to 60% and improved performance with APAR PM12256 
• DB2 10 : zIIP redirect for Buffer Pool Prefetch , Deferred Write processing,  and 

portions of RUNSTATS processing
• DB2 10 : Additional queries enabled for parallelism 
• zIIP & zAAP can be leveraged to grow or develop or po rt new distributed and

business intelligence and XML applications on DB2 f or z/OS in a cost 
effective way.
• Frees up general purpose CP cycles for other workload processing

• Reference Information:  http://www.ibm.com/systems/ z/specialtyengines /


