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Purpose

* Improve performance

 Reduce memory needed

» Copy-on-write support requires ECB unique page —
segment tables for both 31-bit and 64-bit CRPA

* Prior to CRPA enhancements 64-bit CRPA is the same
size as the 1-meg frames pool

* Number of bytes needed for page — segment tables for
the 64-bit CRPA is:

» 2048 bytes * nbr of 1 meg frames * nbr of ECBs
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What are the primary changes?

* 4 CRPASs

» Copy-on-write (31-bit and 64-bit) CRPA

» Similar to current z/TPF CRPASs

* Programs that use static variables, imported data, or
constructors

* NORENT assembler programs
« Standard (31-bit and 64-bit) CRPA

» Similar to TPF 4.1 CRPAs

» Key ‘F’ protected storage; no copy-on-write

 All other programs

* Do not need ECB unique page — segment tables

« Use common bit in segment table entries
» Improve Translation-Lookaside Buffer (TLB) performance
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What are the primary changes?

» Ability to define the size of all CRPAs, including the 64-bit CRPAS
» SIP definition on CORREQ

CORREQ AP31=80,AP31CW=90,AP64=200,AP64CW=90

Note: RAMFILE APSIZE31 is obsolete

* On-line support to display/alter with ZCTKA command
CTKA0020! 14.39.23 STORAGE ALLOCATI ONS ON PROCESSCR B

KEYWORD ALLOCATI ON
VEM CONFI G | BMAPMC
AP31 80
AP31CW 90
APG4 200
AP64CW 90
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Ability to see how much space is used in the CRPA

« ZDCRP on-line display

DCRP00021 10. 31. 22 CORE RESI DENT PROGRAM AREA STATUS

31-BI T CRPA
TOTAL ALLOCATI ON 83 886 080
CURRENTLY BACKED 11 534 336
PROGRAM USAGE 10 481 664
FREE CHAI N AREA 0
NUVBER OF FRAGVENTS 0
SVMALLEST FRAGVENT 0
LARGEST FRAGVENT 0
AVERAGE FRAGVENT 0

64-BI T CRPA
TOTAL ALLOCATI ON 83 886 080
CURRENTLY BACKED 6 291 456
PROGRAM USAGE 4 464 640
FREE CHAI N AREA 0
NUMBER OF FRAGVENTS 0
SVMALLEST FRAGVENT 0
LARGEST FRAGVENT 0
AVERAGE FRAGVENT 0

END OF DI SPLAY+

31-BIT GO W CRPA
83 886 080
6 291 456
4 698 112

O O OoOoOo

64-BI T C O W CRPA
188 743 680
36 700 160
35 258 368
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Data Collection/Reduction Reports

* System Summary Report

PROGRAM STORAGE UTI LI ZATI ON

STORAGE RESERVED FOR 64-BI T STANDARD CRPA 104857600 BYTES ( 100. 0 MEGABYTES)
STORAGE AVAI LABLE IN THE 64-BI T STANDARD CRPA 62914560 BYTES ( 60.0 MEGABYTES)
STORAGE RESERVED FOR 64-BI' T G O W CRPA 104857600 BYTES ( 100. 0 MEGABYTES)
STORAGE AVAI LABLE IN THE 64-BI T G O W CRPA 62914560 BYTES ( 60.0 MEGABYTES)
STORAGE RESERVED FOR 31-BI' T STANDARD CRPA 83886080 BYTES ( 80.0 MEGABYTES)
STORAGE AVAI LABLE IN THE 31-BI T STANDARD CRPA 62914560 BYTES ( 60.0 MEGABYTES)
STORAGE RESERVED FOR 31-BIT G O W CRPA 83886080 BYTES ( 80.0 MEGABYTES)
STORAGE AVAI LABLE IN THE 31-BIT G O W CRPA 62914560 BYTES ( 60.0 MEGABYTES)
STORAGE RESERVED FOR PAT 7264320 BYTES ( 6.9 MEGABYTES)
PAT SLOTS ALLOCATED 9868 SLOTS

STORAGE RESERVED FOR EXTRA PAT 1472024 BYTES  ( 1. 4 MEGABYTES)
EXTRA PAT SLOTS ALLOCATED FOR E- TYPE LOADER 2000 SLOTS
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Data Collection/Reduction Reports

* Program Module Report

COPY- ON- VRI TES BY PROGRAM MODULE

PROGRAM  #C O W

CFVS 195
Cl SO 174
Ja 3 48
CNQ&O 32
CTI S 25
CMXS 25

COWsec OWNREL% CWCUMA

_______________ *kkkk k%

. 158 36. 312 36. 312
. 033 32.402 68. 714
. 285 8. 938 77.652
. 83. 611
. 148 4. 655 88. 266
. 148 4. 655 92.921
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©

BSS SUBSYSTEM

khkkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkkhkhkkhkkhkkhkkhkkhkkhkkikkikkikkik*k CLJT 0:': AT 90 PERCEN'I_

TOTALS: 537
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Determination of which CRPA to use

» Default - Determined automatically by offline loader

* Program will reside in copy-on-write CRPA if it has any of:

* Programs with static data or
* Imports data from another program or
* Process scope constructors

* Else program will reside in standard CRPA

* Programs that are not reloaded after applying PJ34760
will reside in copy-on-write CRPA

» Full load required to ensure all programs that can go into
standard CRPA are loaded there
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Determination of which CRPA to use, cont’d

« Override — User can specify CRPA for any program

« Makefile option to control CRPA

¢ -Xlinker —defsym —Xlinker CGCC_COW_CRPA=0
» Causes program to be loaded into standard CRPA

¢ -Xlinker —defsym —Xlinker CGCC_COW_CRPA=1
» Causes program to be loaded into copy-on-write CRPA
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Determination of where a Program was loaded

«/DPAT QSBE COPY-CORE

DPAT01061 07.50.15 BEG N DI SPLAY OF CORE COPY
PROGRAM QSBE

SUBSYSTEM SHARED NO

AUTHORI ZATION  RESTRI CT

FETCH DEMAND

QUALI FI ERS NONE

TI MEQUT 50

DUVP GROUP DRVSOLD

TRACE GROUP | BM_DEFT

AFFI NI TY NONE

DI SPLAY OF PAT SLOTS FOR (QSBE

VW LOADSET ACT NUM STAT FILE ADDR CORE ADDR COW LI NK PAT ADDR

RD QSBEMV1 8 ACT CC040915 00000003967F8000 Y64 BSO 1084A798

| 4 QSBEMOVE 6 ACT CC04099C 000000038064B0O00 Ne4 BSO 1084A4BS8
BASE 0 ACT D405D205 0000000004E61000 N31 BSO 1033D140

END OF DI SPLAY
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Determination of CRPA Sizes

» Possible future enhancement

« Offline loader report from TLDR to display CRPA

storage requirements for programs loaded
« May look like:

This load wll require

STD CRPA- 31 14247696 bytes
COWN CRPA- 31 14247696 bytes
STD CRPA-64 14247696 bytes
COWN CRPA- 64 34320384 bytes
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Issue

» Use of standard CRPA may result CTL-3 errors

* Programs that modify themselves (non-reentrant) will take
a CTL-3 in the standard CRPA

* Investigate:

 Programs assembled with NORENT
» Programs defined as PRIVATE in TPF 4.1

« Use ZDCOW in z/TPF to identify programs that are using
copy-on-write
» Some programs may be doing modifying themselves incorrectly

« Put these programs in the copy-on-write CRPA, or

« Correct programs that are modifying themselves
Incorrectly
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APAR numbers

« Co-requisites
+ PJ34760 — CRPA Enhancements
« PK78657 — TPFDF changes for CRPA Enhancements

« PJ35031 — Software profiler changes for CRPA
Enhancements

* Other Support

« PJ35842 — Online command to display programs using
copy-on-write support (ZDCOW)

AIM Entelrprise Platform Software IBM z/Transaction Processing Facility Enterprise Edition 1.1.0

TPE Users Group Spring 2009 © 2009 IBM Corporation



IBM Software Group

Trademarks

. IBM is a trademarks of International Business Machines Corporation in the United States, other countries, or both.
. Other company, product, or service names may be trademarks or service marks of others.

. Notes

. Performance is in Internal Throughput Rate (ITR) ratio based on measurements and projections using standard IBM benchmarks in a controlled
environment. The actual throughput that any user will experience will vary depending upon considerations such as the amount of multiprogramming in
the user's job stream, the I/O configuration, the storage configuration, and the workload processed. Therefore, no assurance can be given that an
individual user will achieve throughput improvements equivalent to the performance ratios stated here.

¢« All customer examples cited or described in this presentation are presented as illustrations of the manner in which some customers have used IBM
products and the results they may have achieved. Actual environmental costs and performance characteristics will vary depending on individual
customer configurations and conditions.

. This publication was produced in the United States. IBM may not offer the products, services or features discussed in this document in other
countries, and the information may be subject to change without notice. Consult your local IBM business contact for information on the product or
services available in your area.

. All statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only.

* Information about non-IBM products is obtained from the manufacturers of those products or their published announcements. IBM has not tested
those products and cannot confirm the performance, compatibility, or any other claims related to non-IBM products. Questions on the capabilities of
non-IBM products should be addressed to the suppliers of those products.

. Prices subject to change without notice. Contact your IBM representative or Business Partner for the most current pricing in your geography.

. This presentation and the claims outlined in it were reviewed for compliance with US law. Adaptations of these claims for use in other geographies
must be reviewed by the local country counsel for compliance with local laws.
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