SdS.

Configuration Guide for
SAS’ 9.1.2 Foundation for
z/OS

010101 4/

00 - .

(”\0“\ N 28 001

m\\\ | \\\\(\\\_}\"’) * 1“ H'{’g
%10

.
. L OO ( j’v‘ ¥
OO0 JU'Jlu e
i\ . "l

The Power to Know,



Copyright Notice

The correct bibliographic citation for this manual is as follows: SAS Institute Inc.,

Configuration Guide for SAS® 9.1.2 Foundation for Z/OS®, Cary, NC: SAS Institute Inc.,
2004.

Configuration Guide for SAS® 9.1.2 Foundation for z/ os®
Copyright © 2004 SAS Institute Inc., Cary, NC, USA.

All rights reserved. Printed in the United States of America. No part of this publication may
be reproduced, stored in a retrieval system, or transmitted, by any form or by any means,
electronic, mechanical, photocopying, or otherwise, without the prior written permission of
the publisher, SAS Institute, Inc.

Limited permission is granted to store the copyrighted material in your system and display it
on terminals, print only the number of copies required for use by those persons responsible
for installing and supporting the SAS programming and licensed programs for which this
material has been provided, and to modify the material to meet specific installation
requirements. The SAS Institute copyright notice must appear on all printed versions of this
material or extracts thereof and on the display medium when the material is displayed.
Permission is not granted to reproduce or distribute the material except as stated above.

U.S. Government Restricted Rights Notice. Use, duplication, or disclosure of the software by
the government is subject to restrictions as set forth in FAR 52.227-19 Commercial Computer
Software-Restricted Rights (June 1987).

SAS Institute Inc., SAS Campus Drive, Cary, North Carolina 27513.

SAS® and all other SAS Institute Inc. product or service names are registered trademarks or
trademarks of SAS Institute Inc. in the USA and other countries.

® indicates USA registration.

Other brand and product names are trademarks of their respective companies.



Table of Contents

Chapter 1 — Setting Up SAS 9.1.2 Foundation.........ccccciiiriiiinnisinnnis e 1
Implementing SAS TSO SUPPOI ....ciiiiiiie ettt e e e st e e e s snteeeeeanteeeessnraeaaens 1
Architectural Changes OVEIVIEW ...........ooiiiiiiiiiiiiiie et e st ee e ettt e e e s st ee e s snbaeeessbaeeeesnneeeeens 3

Threaded KEINEI ... . et e e e e e e et e e e e e e e e s e e ee e e e e ennrneees 3
SAS ENTIY POINES oo e e e e e e e e e e e e e e e e e e e e e e ranaaaaeas 4
REIUMN COUES ...ttt a e e bt st e et e e et e aar e e nne e naneas 4
B IS © o) (o) 13RS 5
IS LT o o TS 7
TKMVSJINL DDNAME ... .ottt ettt s e s e e e eae e e s st e e aeee e smeeeenseeeaneeeenneeeaneeeanes 7
Support for Environment Variables on z/OS ... ..o 7
Customizing Default Options and System Configuration Files...........cccoooiiiiii e, 8
Selecting a Bundled Configuration ... 15
Z/OS NON-LPA (ENTRYZSASB) ...ttt 15
Z/OS LPA (ENTRYZSASLPA) ..ttt sttt b e s 16
Installing SAS 9.1.2 Foundation into the LPAJELPA ........cooo i 16
System Configuration for Using SAS With TCP/IP.........veeiiiiiiiie e 17
Recommended ProCeAUIES ...........oooiiiiiiiiii et 17
Overview and Software ReqQUIFEMENTS ............uuiiiiiiiei e 18
Configuring SAS to Communicate With TCP/IP ........oocuiiiiiiii e 19
Customizing Your SAS CLIST and Cataloged Procedure..........c.cocueeeiiiiiieiiiiiie e 30
Installing the SAS 9.1.2 Foundation SVC ROULINE .........eoiiiiiiiiiiie e 35
INstalling the SAS SIMF EXit......coo i e 37
Installing UNIX File System CompPONENtS........cccoiiiiiiiiiiiiie it 39
Configuring SAS Software for Use with the Java Platform...........cccocoiiiii e 42
(Yo=Y il ol 0] B b RS 45

Chapter 2 — Post-Installation Configuration for National Language Support (NLS) .............. 47

Chinese, Japanese, and Korean DBCS SUPPOIt............uveiiiiiiiiiiiiiieeee e 47
(D] =] ORIy (=10 1 J @] o] (o o [P RURRS 47
DBCSLANG SyStem OpPtiOn..........uuiiiiiiiee ettt e e e e e s e re e e e e e e e s eaarbe e e e e e e s s e annraneeeas 47
DBCSTYPE SyStem OpPlioN ....co..veiiiiiiiiie ettt e e e e e e 48
ASIAN FONE CatalOgs. ...ttt e e b e e et e e e raree e 48

European Language SUPPOIT ...ttt et e e s et e e e s e e e 48
Using NONLSCOMPATMODE versus NLSCOMPATMODE ..........cccooiiiiiiiieeeeee e 50
Configuring Your System for LOCAIE .........oouuiiiiiiii e 50
Additional INfOrmMation ... ... e e e e 52

Chapter 3 — Maintaining the SAS System .........ccccooniiirnni s ———————— 57
RENEWING YOUI LICENSE ...ttt e e e et e e e e e e e et e e e e e e e e nneees 57
Viewing the SAS Notes Library on the World Wide WEeD ...........cocciviiiiiii i 57

Appendix A — Implementing the SAS/ACCESS Interface to ADABAS ..........cccoireeceerrrceeennnnne 59
Customizing the SAS CLIST and Cataloged Procedure ............cccveeveieeiiiiiiiiieieee e 59
Using the NATURAL Security INtErfaCe........c.cooi it 60
USING the SAMIPIES ..o sttt e e e e e e e e e e e e 60
SAS 9.1.2 Foundation Options for this Interface ... 60
NATURAL Date and Time SUPPOIt..........uiiiiiieie ittt e et rebee e e e e e ennes 61
REENITANCY ... .ttt e e st e e ab bt e e e a e e e s e e e e e 61

Appendix B — Implementing SAS/ACCESS Interface to CA-DATACOM/DB Software............ 63
Customizing the SAS CLIST and Cataloged Procedure ............ccccoiiieiiiiiiiiiiniieee e 63
USING thE SAMPIES .....ooiieieiieeee e e e e e s st e e e st ee e e e nnrae e e enneeeeenees 63
SAS 9.1.2 Foundation Options for this Interface .............ccccooooeiiiiiie e 64

i 7 April 2004



Appendix C — Implementing the SAS/ACCESS Interface to CA-IDMS...........ccccoceecirrrceceerrnnes 65

Customizing the SAS CLIST and Cataloged Procedure ............cccveeveieeiiiiiiiiieicee e 65
SAS/ACCESS DATA Step Interface Enhancement ............coooiiiiiiiiiii e 66
Appendix D — Implementing the SAS/ACCESS Interface to DB2 ...........cccoccociririiciiniccsennnnes 67
Defining the Interface 1o DB2 and DB2 USEIS ..........coiiiiiiiiiiiiee e 67
Customizing the SAS CLIST and Cataloged Procedure ............ccccoiiieiiiiiiieiiniieee e 68
Creating and Loading the Sample TabIes ..........ooiiiiiiiiii e 70
SAS 9.1.2 Foundation Options for this Interface ..o 70
Special Consideration for Using the RRS Attachment Facility. ............ccccooiiiiiiiii e 71
Appendix E — Implementing the SAS/ACCESS Interface to IMS-DL/I ..., 73
Customizing the SAS CLIST and Cataloged Procedure ............ccccovcvieeiiiiiie e 73
Verifying Installation of the SAS/ACCESS Interface to IMS ..., 75
SAS 9.1.2 Foundation Options for this Interface ............cccccee e 75
Appendix F — Implementing the SAS/ACCESS Interface to ORACLE...........ccccceiciriicicnrnncnnes 77
Renaming the ORACLE RDBMS Interface Subroutines (required) .........ccooocveiiieeiiniiee e, 77
Customizing the SAS CLIST and Cataloged Procedure (required)...........cceoviieeeiniineeinieeeeenee 77
Creating and Loading the Sample Tables (0ptional) ...........coooiiiiiiiii e 79
Appendix G — Implementing the SAS/ACCESS Interface to R/3......cccco e 81
Appendix H — Implementing the SAS/ACCESS Interface to SYSTEM 2000.............cccccccrrrrnnn. 83
Customizing the SAS CLIST and Cataloged Procedure ............ccccoviiieeiiiiiie e 83
Appendix | — Implementing the SAS/ACCESS Interface to Teradata ...........cccccvvvviriiniinniininnes 85
Defining the Interface 10 Teradata ............ooviiiiiiiii e 85
Customizing the SAS CLIST and Cataloged Procedure ............cccveeveieeiiiiiiiiieecee e 85
Creating and Loading the Sample Tables (0ptional) ............ccoiiiiiiiiiiiee e 86
Configuration for FastExporting (OptioNal) .............cooieiiiiiieee e 87
Appendix J — Post-Installation Setup for SAS/ASSIST Software .........cccccviiiciriicccreniccseeninee 89
AddING @ MaStEr Profile..........eiiie e 89
Installing Sample DB2 Tables and a Sample Query Manager ...........oocceeeiiieeeiniieee e 91
Appendix K — Installing the BMDP Interface..........ccoccciommmiiiiniccseerres s sssssmsns e sssssssmsesse e 95
10T [T o o S 95
Installation of the BMDP INtEIfacCe ........coooi i 95
Appendix L — Post-Installation Setup for SAS/CONNECT Software ..........cccceiiiiiiriiniiennniinns 97
Configuring SAS/CONNECT .....oiiiiiiiie et e e e st e e e e stee e e e sasteeeessntaeeeeanseeeaeanes 97

1. Communication Access Methods supported for SAS/CONNECT on z/OS...........ccooecvvveeennn. 97

A. System Configuration for the TCP Access Method............coovviiiiiiiiiiiiiieeeecee e, 97

B. System Configuration XMS (Cross Memory Services) Access Method.............ccocecvviieeen.n. 97

2. Storing and Locating SAS/CONNECT Script Files........ccuiiiiiiiiiiieee e 98

3. Types of connections available with SAS/CONNECT on z/OS........cooiiiciiiiiiee e 98
A. SAS/CONNECT BasicC Telnet SESSION .......uuuiiiieeeiiiiieeee e 98

B. SAS/CONNECT Spawner for Z/OS........ ..t 99

C. SAS/CONNECT to the same multi-process machine on z/OS.............cccooiiiiiiiees 107
Appendix M — Post-Installation Setup of Enterprise Miner Server Software ...........c.cc.ceu.. 109
Installing Enterprise Miner Server SOftWare ..........c.ccoooiiiiie e 109
Configuring Enterprise Miner Server SOftWare .........cc.couviiiiiie i 109
Information Needed to Configure Enterprise Miner Client Software...........cccccccvveviieveinnneen. 110




Appendix N — Implementing SAS/GRAPH Software ........ccccccoccmrrreiemrnncceresccseee e 111

Understanding the Organization of this APPeNndiX ...........cooiiiiiiiiiiie e 111
Part 1, Accessing the SAS/GRAPH Maps Data Sets ..o 111
Part 2, CUStOMIZING DEVICES......ciiiieiiiiiieiee et e e e e e e e e e s e e e e e e e e s snnnaeeeeaaeeeanns 112
Setting up @ SAS/GRAPH Translate Table.............oooiiiiiii e 112
Using SAS/GRAPH Software with ASCII Terminals and ASCII Terminal Emulators.............. 112
Using SAS/GRAPH Software with ASCII Printers ... 112
Installing the Linkable DIiVer ... e 113
Using SAS/GRAPH Software with IBM 3270-Type Terminals and 3270 Emulators............... 113
Using SAS/GRAPH Software with IBM 3287, 3268, and 4224 Printers..........cccoceeeevvieeeeennee. 114
Using SAS/GRAPH Software with GDDM ...........cooiiiiiiiiiiiie e 114
Part 3, Setting Up and Modifying Device Catalogs...........cccccuiiiiiiiieiiiicieeeeee e 114
How Device Catalogs Are USEd...........oouiiiiiiiiee et e e eaa e 114
How and When to Modify Catalog ENtries ..........oooiiiiiiiii e 115
Part 4, DeVICe HELP SCIrEENS.........uuiiiieieeeeeeee e e e e e e e e e e et e e e e e e e eaaaaanan 117
Part 5, JAVAIMG — Server-side Java Graphs .........ccccccveeiiiiiiiiiiiie e e e 118
Appendix O — Post-Installation Configuration for SAS Integration Technologies Software119
Appendix P — Installing SAS/IntrNet Software...........ccccoermmiriiiiiccirrr e e 121
PrErEQUISITES ..ottt ettt e e e e e e e e e e e e e e e e e e e e e e e e aaennaeeeaaeaeaann 121

[ oot 0] 4 oT=T o | e= 4o o [P URRP R PPPISRRR 121

1O €1 I oo ] £ PSR SURR 121

1. Install the CGI Tools on the WED SEIrVEr..........cccuiiiiiii e 121

2. Configure a Default Application Dispatcher Service.........ccccovveiiiiiiiiiiiiee e, 123

3. Starting, Stopping and Removing the Default SErvice ...........cccoociiiieiieiiiiicceee e, 125

4. Configure AdditioNal SEIVICES...........uviiiiiiii i e e e e e e e e 127

B8 F= 1= R oo )RS 127
Appendix Q — Post-Installation Setup for the Metabase Facility ..........cccccvieviiriicicninncinnnn. 129
Setting Up the System Repository Manager Files...........ocuiiiiiiiiiiiieee e 129
Registering the SASHELP Repository in the Repository Manager ...........ccoooeveiiiiieiiiiiieeenne 129
Appendix R — Post-Installation Setup for SAS OLAP Server Software........cccccceviicccinecnnnnnn. 131
Open OLAP Client for SAS/MDDB Server 3.0 ..ot e e 131
SAS OLAP CUDE STUIO ....eeiieiiiiii ettt et e e ettt e e s sste e e e s snteeeeesnbaeeeesseeeaans 131
SAS OLAP Server Monitor for SAS Management Console...........coccveiiiiiiieieiiiiiee e 131
Appendix S — Post-Installation Setup for SAS/SECURE Software.........cccceeeeerrrccerrrnsssneennns 133
SAS/SECURE Client for WINAOWS........ccoiiiiiiiiiiiiie ettt e s 133
SAS/SECURE ClENt fOr JAVA......ccoiiiiiiiiiiiee ettt e e e nnaeee s 133
CliIeNt COMPONENES ....ooiiiiiiii ettt e e e e bttt e e e bt e e e e aabe e e e e anbeeeeeanbeeeeeabeeeeans 133
Appendix T — Implementing SAS/SESSION Software.........cccccccrirrimminiiscnnnsssee e 135
T 1o T [ T i Y o R 135
Defining SAS/SESSION 10 the VTAM SyStem ......c..oiiiiiiiii e 136
Define the VTAM APPHCAtIONS ........ooiiiieiiie e 136
Define the VTAM LOgOn MOUGE.......coouiiiiiiiiie ettt 136
Defining SAS/SESSION 10 APPC/MVS ...ttt et e et eea e snneea e e 137
SeCUrity CONSIAEIAtIONS .......veiie ittt e e e e e et e e e e st ee e e e st eeeeeeneeeeeanteeeeenees 138
Defining SAS/SESSION 10 CICS ..ottt et e e ettt e e e ssnte e e e s antaeeesannaeeeeans 139
Activating the INTEIFACE ..........oveiiiie e a e e 141
SAS/SESSION 0N APPC/MVS ...ttt ettt ettt e e et e e e st e e s smtaee e e anaeeeeanes 141
SAS/SESSION ON CICS ... .ottt e e st e e e sttt e e e eebte e e e s snteeeeesnteeeaens 141
Executing SAS 9.1.2 FOUNAALION ........iiiiiiiiiie e 142

il



Appendix U — Implementing SAS/SHARE Software..........cccccccmirrerimmrnnsreressscee s essseeeeens 143

Special Files for Use with SAS/SHARE SOftWare ...........ccooiiiiiiiiiiiiiiee e 143
Customizing the Started Task JCL Procedure for a Server..........oooccviieeiieieiiiccciieeee e 143
Configuration File fOr @ SErVer...... ..o 143

Customizing the SAS/SHARE Autocall MacCros...........coouiiiiiiiiiieie e 143

Selecting Communications Access Methods t0 USe ..........cooiiiiiiiiiiiiiiii e 144

System Configuration for the Cross-Memory Access Method............ooooiiiiiiiiie 145
Installing the SASVXMS Load MOUIE ..........ooouiiiiiiiii e 145
Defining @an ANCROT POINT ......oiiiiii et s e e e e e e e ee e e e e 146

System Configuration fOr TCP/IP.........coo ittt s e e eanee e e snneeees 147
Specify SAS 9.1.2 Foundation option TCPSEC=_SECURE__ for the server execution .......... 147

Client-Side COMPONENTS ...t e e e e e s e e e e e e s e st reeeeaaeesasnnnreaeeaaeeanns 148
SAS/SHARE Data ProVider ..........coociiiiiiiiiii ettt 148
SAS ODBEC DIV ...ttt eeeee ettt ee et e et e ettt e s ate e e aaeeesmteeeteeeamteeesneeeanseeanneeeanseeeanseeannens 148
SAS/SHARE Driver fOr JDBC .......cciuiieiiie ettt eesnee e snee e smeeeenaeeesneeeeenneeeneeas 148
SAS/SHARE SQL Library fOr C ...ttt e e eneeas 148

Special Consideration for the SECPROFILE System Option..........ccccooiiiiiiiiiiiiieeeeeen 148

Appendix V — Customizing SAS System FOrms........ccccocmmiiiiiiiicsissmrrinss e sss s sssneenns 149

Customizing the Printer Selection LiSt ... 149

Appendix W — Licensing the SAS 9.1.2 Foundation ... 151

T (0T [T i o L P ERPT 151

Processing Renewal of SAS 9.1.2 FouNdation............cocoiiiiiiiiiii i 151

SETINIT TroubleShOOtNG ... e e e e e e e e e e e e s nnraeeeaaeeeeanes 153

OPTIONAL - Creating SASIRENW SETINIT Renewal Utility (Action R)........cccoooiiiiiiiiiieneneennn. 154
Optional Processing Renewal of SAS 9.1.2 Foundation ............ccooccciiiiiiiei i, 154

EMergency SETINITS. ... oottt e e e e e et e e e rabeeeeenees 156

Appendix X — Logging Directly on to the SAS System..........ccccccciriiminicmnnn e 157

Installing the Direct LOogon ProCeAUIE.............oiiiiiiiiiiiiii e 157

EXample LOGON PrOCEAUIE .......cooiiiiiiiiiiiiee ettt 158

OS] aTo B Ty =Tex I o T o] o [ PP PRPR RPN 159
Logging onto the SAS Display Manager SyStem..........ccooiiiiiiiiiiii i 159
Logging onto a Windowing Application ..............ecoii e 159

LRNCTS] ( T o - T PR PURRTRT 159
Accounting CoNSIAEIAtIONS ........oiiiiiiiiieieeee e e e e e e e e e e e e s s sbareeeeaaeeeanans 160




Chapter 1 — Setting Up SAS 9.1.2 Foundation

Note: z/0S is the successor to the 0S/390 operating system. SAS 9.1.2 for z/OS runs on both z/0S and
0S/390, and throughout this document any reference to z/0S should be interpreted to refer
equally to OS/390, unless otherwise stated. Likewise, any reference to z/0S also applies to z/0S.e
unless otherwise stated.

This document describes the configuration instructions for SAS 9.1.2 Foundation, which is made up of
server-side Base SAS and a variety of server-side SAS products (the exact products vary by customer).
Information about the configuration of mid-tier and client-side products is available from your SAS Software
Navigator.

The server-side configuration instructions contained in this document are for the configuration of a generic
SAS server. If you want to configure your server for more specific functions, such as a Metadata Server,
Workspace Server, OLAP Server, or Stored Process Server, please refer to the SAS 9.1.2 Intelligence
Architecture: Planning and Administration Guide located at
http://support.sas.com/9ladministration.

Part 1 describes how to tailor your SAS 9.1.2 Foundation installation to suit your particular site
configuration. The following topics are discussed in this section:

J Implementing SAS TSO Support (recommended)
(1 Customizing Default Options and System Configuration Files (recommended)
[ Selecting a Bundled Configuration (recommended)
(1 Installing SAS 9.1.2 Foundation into the LPA (recommended)
(1 System Configuration for Using SAS with TCP/IP (recommended)
(1 Customizing Your SAS CLIST and Cataloged Procedure (recommended)
(1 Customizing Your NEWS File (recommended)
(1 Installing the SAS 9.1.2 Foundation SVC Routine (optional)

O Installing the SAS SMF Exit (optional)

Note: Some of the actions might require knowledge of z/OS operating system principles.

Implementing SAS TSO Support

Note: This task is required if you are planning to run SAS 9.1.2 Foundation under TSO.

If you plan to run SAS 9.1.2 Foundation under TSO, you must install the SASCP TSO command processor as
outlined below, even if you previously installed it in an earlier release. If you do not install the SASCP TSO
command processor, you can run SAS 9.1.2 Foundation in batch mode only. You must also use the CLIST
supplied with this installation tape to run SAS 9.1.2 Foundation under TSO. Do not try to use a SAS
CLIST from a previous release due to new file allocations and other changes.

SAS TSO support includes two different facilities. The SAS TSO command processor allows you to invoke
SAS 9.1.2 Foundation from a TSO session. The SAS TSO command support feature provides a SAS statement
for executing TSO commands from a SAS session and allows SAS DATA step programs to execute TSO
commands conditionally.
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SAS 9.1.2 Foundation supports these features through installation-modifiable modules. These modules
contain all of the TSO service routine dependent functions and make no reference to SAS service routines or
data areas. These modules are:

Q

Q

Q

SASCP the TSO command processor for invoking SAS 9.1.2 Foundation.

Note: SASCP is backward compatible and replaces the modules from previous releases. You can
continue to execute previous releases of SAS 9.1.2 Foundation and SASCP with the Release
9.1.2 SASCP installed on your system.

SASTSO the TSO command executor for executing TSO commands.
SASCALL the TSO caLL command processor used by SAsSTsO.
SASTSMAC the macros necessary to assemble these modules.

These source modules are unloaded from the tape during installation into the &prefix.BamIsc library. The
default load modules sascp, sasTso, and sascALL are unloaded into your &prefix.LIBRARY. These
modules work correctly under all levels of TSO.

Most sites will not need to modify the modules. If you do not need to customize the modules, proceed to
STEP 3. However, should your site have special needs, STEPs 1 and 2 describe how to modify and
reassemble these modules.

STEP 1: Determine if the distributed TSO support modules require installation

customization for your site. Perform customization if needed. (Optional)

The Assembler source code for the SASCP, sasTso, and sAascaLL modules is available in your
&prefix.BaMISC library for modification. Assembly requires that the sys1.1B concatenation
contain the general use system macro library sysi.MACLIB, the product-sensitive system macro
library sys1.AMODGEN or sys1.MODGEN, and the BamIsc library. Examine the source code for
the TSO support modules for further details. Sample JCL for assembling and linking these
modules is included with the comments of the modules.

If your site has modified the source code and re-linked the sascp module, you can use the TSO
TEST command to test sascp directly from the SAS library by specifying the cp option of TEST.
Create a test version of the SASg CLIST and insert the TEST command with the cp option
immediately before the sascp invocation at the end of the CLIST.

STEP 2: Modify system tables as needed. (Optional)

This installation might also require that you modify certain system tables, such as the PCF and/or
ISPF Command Authorization tables. These modifications might require the assistance of local
systems or technical support personnel.

The TSO command executor, SASTSO, contains support for TSO command validation by both
pcr and Acr2.The use of AcF2 command validation must be explicitly enabled either by
modifying and reassembling sasTso (following the instructions given in the program header), or
by using the z/OS service aid, avAspzap. Contact the Technical Support division at SAS if you
have any questions concerning these procedures.
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The functionality that will allow you to interface SAS 9.1.2 Foundation with IBM’s ISPF is included
in this release. For this reason, you should examine the ISPF Command Table, ISPTCM. For more
information about this functionality, refer to Chapter 8, “SAS Interfaces to ISPF and REXX” in
SAS 9.1 Companion for z/0S.

If the SAS command processor, sascp, is defined within your installation’s ISPTCM, the flag bit to
allow a function pool to be created for the command must be on x'40'.If sasce is notin your
ISPTCM, then either the default flag value must include the preceding bit, or you should do one of
the following;:

¢ change the default flag value
e add sascp to the table with the flag on

Note that the bitis on in the default flag value in the sample ISPTCM that is distributed by IBM.

STEP 3: Copy the SASCP module to your TSO command load library.
Note: This step is required if you are running under TSO.

Installation of SAS TSO support requires that the module SASCP be copied from the
sprefix.LIBRARY to aload library that contains TSO commands. This canbea STEPLIB
library defined in a LOGON procedure, a system link list library, or a link pack area library. (The
SASTSO and SASCALL modules should remainin sprefix.LIBRARY.)

Use job BASASCP inthe CNTL data set to copy SASCP to your TSO command load library. The
CMDDSN, CMDUNIT, and CMDVOL JCL procedure parameters specify the user command load
library into which you copy the SASCP module. Modify these values to specify your TSO
command library. If you have customized the SASCP module and are storing it in a library other
than sprefix.LIBRARY, you also need to specify its new location in the //SASLIB DD
statement.

Check the JCL and run the BASASCP job.
Architectural Changes Overview

This section introduces a new component known as the threaded kernel (TK).
Threaded Kernel

The threaded kernel (TK) is an independent internal interface to low-level OS interfaces such as memory,
events, task creation, etc. The TK interface is booted one time in an address space and its services are
available to any task in that address space. SAS 9.1.2 Foundation makes use of TK services. Moreover, SAS is
itself initiated as a TK-created task rather than being entered directly as the job step task or via ATTACH.
SAS 9.1.2 Foundation runs, in effect, as a TK application. The introduction of TK into the SAS environment
enables SAS to invoke OS services in a portable manner on multiple platforms, thereby enabling concurrent
operations on multiple processors from multiple OS tasks.
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Several procs will exploit this new interface in SAS 9.1.2 Foundation and more will follow in future releases.
As a reflection of these architectural changes, there are some changes in the SAS 9.1.2 Foundation
initialization and termination details in the following areas:

e new entry points

e return codes

e TKoptions

e TKuse of HFS

e TKMVSJNL DDNAME.

SAS Entry Points

Because SAS 9.1.2 Foundation runs as a TK application, the entry point names for SAS 9.1.2 Foundation
have been changed to emphasize this fact. Since there were three primary entry points in SAS Version 8,
there are three entry names in SAS 9.1.2 Foundation. Each of these new entry point names performs the
same basic function.

1. Boot the TK interface in the address space.
2. Use TK task creation services to invoke SAS 9.1.2 Foundation as a TK application.
3. Wait for the SAS task to complete and respond to the return/abend code.

The three new entry points differ only in the name of the SAS entry point that they use in invoking the SAS
application task.

SAS 9.1.2 Foundation SAS Version 8 Entry
Entry Point Name Point Invoked Comment

SAS SASHOST This is the unbundled entry point loaded from the
STEPLIB.

SASB SASXA1 This is the bundled entry point loaded from the
STEPLIB.

SASLPA SASXAL This is the bundled entry point typically loaded from the
LPA.

It is important to note that the SAS 9.1.2 Foundation SASHOST/SASXA1/SASXAL entry point names will
NOT execute correctly if they are invoked directly, outside of the TK environment created by the SAS 9.1.2
Foundation entry points. If you have JCL, CLISTs, or programs that invoke SAS directly, they will have to be
changed to specify one of the SAS 9.1.2 Foundation entry point names in order to work correctly in SAS 9.1.2
Foundation.

Return Codes

The SAS application task created by the TK via the SAS 9.1.2 Foundation entry points will return the same
basic set of documented return codes and abend codes as it did in SAS Version 8. In SAS Version 8, these
return/abend codes were returned directly to either the batch initiator task or to the SAS TSO command
processor (SASCP). In SAS 9.1.2 Foundation, the codes are returned instead to the new SAS 9.1.2
Foundation entry point programs which created them (SAS/SASB/SASLPA). The return/abend codes are
processed by the SAS 9.1.2 Foundation entry point programs as follows:

SAS Version 8 SAS Return Codes | SAS 9.1.2 Foundation code passed to OS or SASCP
System Abend Codes USER 998 Abend / Reason Code = SAS Abend Code
User Abend Codes SAS Abend Code

All Other SAS Return Codes SAS Return Code (unmodified)
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Note that processing of SAS Version 8 return codes in JCL or elsewhere will be unaffected by the SAS 9.1.2
Foundation return codes changes since normal return codes are passed through unmodified to the OS. Also,
any system dumps taken in response to the system or user abend in the SAS application task will reflect the
original abend, not the U998 abend which will not be accompanied by a dump. The U998 abend is intended
to indicate that the TK application invoked ended abnormally as specified in the reason code and to ensure
that job processing does not continue past the abending step.

Note that since SAS 9.1.2 Foundation is a dubbed UNIX Systems Services task, CPU excession abends are
surfaced as SEC6 abends.

There are also some new TK abend codes for SAS 9.1.2 Foundation job steps. These codes will be seen only
in special case circumstances as described below.

TK USER Abend Code Meaning

U001 / Reason Code = nn A task created by TK services abended with code nn
AND the TKOPT NOSTAEX or TKOPT NOSTAEP TK
option was active. These options request TK to abend the
job step task, not just the task that suffered the abend (nn).
These options will normally be active only as requested
by SAS technical support for debugging purposes.

U997 / Reason Code = nn A task created by TK services has encountered a
condition from which it is considered unsafe to continue
and still ensure system integrity. The condition is
identified by the reason code (nn) which should be
reported to SAS technical support. Note that the job
containing the job step abending with U997 will report a
S20D abend for the job as a whole.

TK Options

Although the TK interface is portable across platforms, there are no portable TK options in SAS 9.1.2
Foundation. Such portable options might appear in future releases. There is, however, a mechanism in SAS
9.1.2 Foundation to supply MVS platform-specific options to the TK interface. Note that TK options are
independent and separate from SAS application options. They are not specified with the SAS application
options on the JCL EXEC card or the SAS CLIST. TK options are provided instead by the standalone
program TKMVSENYV (see “Support for Environment Variables on z/OS” on page 7).

The TKMVSENYV program maintains name/value pairs, similar to UNIX environment variables. These
name/value pairs have a lifetime of the job step task. Thus, names defined in a batch job step will be
undefined when the batch job step ends. Names defined during a TSO session, on the other hand, will be
defined for the life of the TSO session (or until redefined or cleared by another invocation of the TKMVSENV
program). The TK boot process makes TKMVSENV name/value pairs available to any application using TK
services, including SAS.

The TKMVSENV program will obtain values from one of two sources. If the TKMVSENV program receives
standard parms from the JCL EXEC statement or the TSO CALL command line, the program processes the
command found in that parms image. If, however, the standard parms length is zero, the program will look
for a data set allocated with the DDNAME of TKMVSENV. If the data set is found, the program processes
each record in the data set as a command. If the TK boot process finds a TKMVSENV DDNAME allocated,
then TK boot invokes the TKMVSENYV program with a zero length parms specification. Since a TKMVSENV
data set is included in the SAS 9.1.2 Foundation proc and CLIST, it is, in effect, a TK options file.
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Note that the TKMVSENV shipped with SAS 9.1.2 Foundation is empty. This is because almost all of the
supported option names are required only in special debug circumstances, primarily when SAS technical
support needs information for problem determination purposes. The data set is included in the SAS proc
and CLIST so that it will be available when needed. Also, certain SAS 9.1.2 Foundation applications (such as
the JAVA interface) might make use of the TKMVSENYV data set to provide options specific to the JAVA
interface. The following is a list of the TKMVSENYV name/value pairs supported by the TK interface. Note
that a number of them are used as Boolean style options and as such do not require a value after the = sign
on the set command, although a value can be provided if desired.

TKMVSENV Command

Meaning

set

TKOPT NOSTAE=

This Boolean option tells the TK interface NOT to provide an MVS
ESTAE around TK created tasks. The MVS ESTAE normally provided
to protect these tasks enables TK applications to potentially recover from
abends. This option is analogous to the SAS NOSTAE option.

set

TKOPT NOSTAEX=

This Boolean option is similar to TKOPT NOSTAE. It further requests,
however, that the entire job step task be ended in the event that a TK
created task abends. (See U001 TK abend description above).

set

TKOPT NOSTAEP=

This Boolean option is similar to TKOPT NOSTAEX. It further
requests, however, that any recovery routines registered by the TK
application be run. Only if all such recovery routines percolate the abend
will the job step be abended.

set

TKOPT DUMPPROL=

This Boolean option provides tasks created by TK with additional debug
information in the save areas provided by the function prolog and epilog
code, easing the dump reading process. This option is analogous to the
SAS DUMPPROL option.

set

TKOPT MEMFILL=

This Boolean option fills memory provided by the TK memory
management interface with special characters at memory get and
memory free time. This option is intended to enhance the debug process
and is analogous to the SAS §VMMFILL option.

set
set

TKOPT SVCNO=nnn
TKOPT SVCR15=nn

These options tell the TK interface how the SAS 9.1.2 Foundation SVC
is installed at the user site. This is necessary because the TK interface
might need to use some of the SVC services independent of the SAS
application. These options should be specified the same as the SAS
options of the same name.

set

TKOPT NOHFS=

This Boolean option is provided for those sites that are unable to provide
basic HFS file system resources to the SAS 9.1.2 Foundation system. See
the section below on SAS 9.1.2 Foundation use of HFS for further
details. If this option is specified, then the TK interface will take one of
the following actions when an HFS file open is requested by the TK
interface:

e Ifthe HFS file open is an INPUT open request, the file is treated as
an empty file. No HFS file opens are performed.

e IfHFS file open is an OUTPUT open request, a SYSOUT data set is
allocated with a DDNAME of TKHFSnnn, where nnn is a unique
number which is increased throughout the TK session. The first
record in the SYSOUT data set will contain the path name of the
HFS file actually requested. The remaining records will contain the
data intended for the named HFS file.

set

TKOPT LPANAME=XXXXXXXX

This option specifies the name of the SAS application entry point
invoked by the SAS 9.1.2 Foundation SASLPA main entry point. If the
installation placed the LPA resident module in the LPA with a name
other than SASXAL, you will need to specify the same name for the
TKOPT LPANAME option value.

set

TKOPT MEMLEAVE=nnnnnnn

This option specifies the amount of memory in bytes that the TK
memory subsystem will attempt to leave free in the address space for use
by the system and other users.
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TK Use of HFS

One of the components of the TK interface is an IO interface known as TKIO. TKIO is intended to be a
'Simple 10’ interface used primarily for tracing and debugging purposes. As such, the TKIO interface is
simply not robust enough to handle the complexity of native MVS data set allocations and access methods.
Consequently, the TKIO interface on MVS supports only the UNIX style HFS interface.

Given that many MVS installations are not set up to administer HFS file systems in a way that affords access
to every potential SAS user, every effort has been made to ensure that no TKIO interface files are required in
order to install SAS 9.1.2 Foundation and run existing SAS applications. Most of the usage is in the form of
new LOG= parms on some SAS procedures. These options will expect the HFS path name to which log/debug
information is to be written.

To ensure that HFS access will not be required in order to run existing applications with SAS 9.1.2
Foundation, the following additions have been made to the TKIO interface in the MVS implementation:

e  Wherever a TKIO path name is documented to be specified in SAS 9.1.2 Foundation syntax, you can
substitute a name of eight characters or less. If the name specified is allocated to the current SAS
session as a DDNAME, then the TKIO data will be read or written to the allocated MVS data set via
the QSAM access method.

e Ifthe TKOPT_NOHFS TK option value is active for the session, then TKIO data will be redirected as
described in the TK Options section above. This option might be required if the user does not have
the opportunity to specify the path name. This option overrides any DDNAME specifications.

TKMVSJNL DDNAME

TK includes the concepts of a global journal and a global I0. Sometimes, there will be error information
placed in the buffer of the global journal and written to the global I0. The default IO will be opened first to
the SASCLOG DDNAME, if it is present, and then to the TKMVSJNL DDNAME, if it is present. Otherwise,
any information normally directed to the global IO will be lost. The SASCLOG DDNAME is part of the
production SAS proc and CLIST so you should look there to find any messages written to the global journal.
If you have trouble initializing some non-SAS programs like the Vg object spawner, you might receive error
information by allocating a TKMVSJNL DDNAME. However, if the spawner has trouble initializing a
spawned SAS process, you should also look to the SASCLOG of the spawned process for initialization error
messages. This SASCLOG is most likely a JES SYSOUT file whose owner is the user ID of the spawned
process. You can find these files using a JES Spool browser such as SDSF, IOF APPC, or EJES.

Support for Environment Variables on z/OS

TKMVSENYV is a stand-alone program that maintains a set of name/value string pairs or environment
variables. The name/value pairs only exist during the MVS jobstep task in which the program is invoked.

TKMVSENYV takes a standard JCL EXEC style parm list. General register 1 is expected to point to a single
parm which is the address of a half word length followed by a parm string of that length. The parm string is
composed of a single command. If the half word length field is zero, then the program looks for an allocated
DDNAME of TKMVSENV. If the DDNAME is allocated, the file is read and processed one record at a time.
Each record is expected to contain a single command. The file must be a sequential data set or PDS member
with a record format of fixed blocked and a logical record length of 256 or less.

There are five valid commands. Note that the string values are case sensitive. If you invoke TKMVSENV
from a TSO CALL command or from batch JCL and you need to ensure mixed case values are passed, you
should specify the ASIS parm on the TSO CALL command image or set CAPS OFF in an ISPF edit session
before submitting the batch JCL. Valid commands must begin in column 1 followed by one or more blanks.
No blanks are allowed on either side of the '=' sign.

Configuration Guide for SAS 9.1.2 Foundation for z/OS 7



Valid commands are:

Command Function

set name=value Set a name/value pair

get name Get a name value

clear name Clear a name from the list

reset Reset the list to zero members

disp Display all name/values in the list (TSO only)

For the get command, R15 returns the address of a half word length of the value, followed by the value
string. If the requested name was not found, R15 will contain o.

There are two interfaces to the TKMVSENYV utility from MVS TK:

1. TKNAMED/REPOSITORY calls with the special prefix of "OSENV." will be mapped to TKMVSENV
calls as described in the TK documentation.

2. TKMVSENYV will be invoked by MVS TK initialization processing with a zero-length parm. Thus you
can allocate a TKMVSENV DDNAME to your TK invocation environment and define name/value
pairs which can be queried by the TK application via the OSENV NAMED REPOSITORY interface.

Customizing Default Options and System Configuration Files
Note: You should complete this task.

In the process of installing SAS 9.1.2 Foundation under z/0S, you establish default SAS system options for
all SAS invocations at your site. You can set these global defaults in any of the following places:

O Default Options Table
O System configuration file
0 Restricted Options Table

Two sample system configuration files are shipped with SAS 9.1.2 Foundation. One has option settings set
specifically for TSO (member TSOxx in the cNTIL data set), while the other has settings for batch execution
(member BATxx); in both file names, xx is the two-character media and data set code. These files are
discussed in more detail later in this section.

Users can also specify options in any of the following locations:

O in a user configuration file, which is specified using the conr1G operand in the CLIST and the
CONFIG parameter in the cataloged procedure

O on the command line when invoking SAS 9.1.2 Foundation under TSO
0 withthe oprIONS parameter in the cataloged procedure, if invoking it under batch

0 from within a SAS session, either on an oPTIONS statement or from the opTIONS window in the
windowing environment
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The following indicates the order in which SAS 9.1.2 Foundation processes options from the various sources:
1. Options in the Default Options Table (if assembled)
2. Options in a system configuration file (if one is used)
3. Options in a user configuration file (if one is specified)

4. Options supplied on the command line in the invocation of the CLIST (TSO) or using the opTIONS
parameter in the cataloged procedure (batch)

5. Options in the Restricted Options Table (if assembled)
6. Options specified on an oPTIONS statement or in the oPTIONS window.

Note that later specification of an option overrides an earlier specification. For example, options set in a user
configuration file override options set in the system configuration file. Depending upon where you set them,
you can streamline system startup or restrict use of options by users.

To streamline system startup for users under TSO, for example, you can add all option defaults needed for
TSO at your site to the Default Options Table. Then, since users need not allocate a system configuration file
at startup time, you can remove its allocation from the CLIST. Note that in this case, you still need a system
configuration file for batch jobs to override the values tailored for TSO in the Default Options Table.

To restrict use of options by users, you can set them in the Restricted Options Table. Since this table is
processed last after the Default Options Table, configuration files, and command line options, values set here
override all earlier specifications. As a result, options that can be specified on an opTIONS statement cannot
be restricted by use of the “Restricted Options Table”; only “invocation only” options can be restricted.

STEP 1: Determine default values for SAS system options at your site.

SAS system options that can be used in any operating system environment in which SAS 9.1.2 Foundation
resides are described as portable and discussed in SAS 9.1 Language Reference: Dictionary, Volumes 1 and
2. z/0S-specific system options are discussed in the SAS 9.1 Companion for z/0S. The section “Summary
Table of SAS System Options” in the Companion contains a table that lists all options available in SAS 9.1.2
Foundation both portable and z/OS-specific.

The options are listed in alphabetical order for easy reference. This table shows the system default value for
each option and includes a reference to the appropriate document for further details.

z/0S-specific options that warrant special attention at installation time are discussed in
the following. These options include the SMF- and SVC-related options, and the
superblocking options.

0 SMF and SVC Options

The following options should be set in the Restricted Options Table with values that you choose at
installation time. The settings of these options are unlikely to require change. Because of the
measurements that these options govern, it is prudent to remove these option settings from general
user access.
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e SMF|NOSMF causes an SMF record to be written for every PROC or DATA step containing
resource usage statistics for CPU time, memory, and EXCP count. NOSMF disables writing of
utilization statistics by SAS 9.1.2 Foundation. The default is NOSMF.

Note: SAS 9.1.2 Foundation option STIMER must also be on for SMF records to be written.

e SMFEXIT=name identifies the user SMF recording exit load module. This load module is loaded
and given control before SMF records are written. It allows the user to modify the contents of
the record to be written or to disallow the writing of the record (if SMF option is in effect). There
is no default.

For information on installing the SMF exit, see “Installing the SAS SMF Exit” on page 37.

e SMFTYPE=recnum identifies the SMF record type to record and specifies the default user type for
SAS 9.1.2 Foundation to place in the SMF records it generates when the SMF option is on. The
value must be greater than 127 for the SAS 9.1.2 Foundation SVC to write the SMF record. The
defaultis 12s.

e SVCORl5=value specifies the value to be placed in Register 15 before invoking the SAS SVC.
Only used if svcosvc=109. The default is 4.

For information about installing the SAS SVC, see “Installing the SAS 9.1.2 Foundation SVC
Routine” on page 35.

e svcOsvC=number specifies the SVC number invoked for functions requiring the SAS SVC. The
defaultis 109.

For information about installing the SAS SVC, see “Installing the SAS 9.1.2 Foundation SVC
Routine” on page 35.

Superblocking Options

To decrease memory fragmentation, SAS 9.1.2 Foundation has the ability to obtain large blocks of
memory from the operating system to satisfy multiple requests for smaller blocks of memory. This
scheme, which is called superblocking, not only reduces fragmentation but also reduces the number
of system GETMATIN calls that are issued. This facility is controlled by setting the superblocking
options. When they are set to zero, no superblocking is performed.

The superblocking options warrant special attention at installation time because useful values can
depend on the mode (batch or TSO) in which SAS 9.1.2 Foundation runs. The default values for
these options are based on early and fairly limited experience in running SAS 9.1.2 Foundation. In
most cases you should not need to override the default values.

To see the current values of these options and other options related to memory, as well as where
they were set, submit

proc options group=memory value; run;

SAS 9.1.2 Foundation issues superblock overflow warning messages if secondary (OSA) superblock
memory is needed. These messages can help you to tune these values for your site.

The following options can be used at SAS invocation or in a configuration file to specify the size of
the superblocks. The values can be specified in bytes, kilobytes (K), or megabytes (M).

10
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e PSUPISA=value specifies the size of the Initial Size Allocation (ISA) for the portable supervisor.

e PSUPOSA=value specifies the size of the Overflow Size Allocation (OSA) for the portable
supervisor.

e VMCTLISA=value specifies the size of the ISA for SAS 9.1.2 Foundation memory management
control blocks.

e VMNSISA=value specifies the initial size allocation of NOSIG pools.
e VMNSOSA=value specifies the overflow size allocation of NOSIG pools.

e VMPAISA=value specifies the size of the ISA for permanent memory above the 16 Mb line.
Permanent memory is memory that is used past procedure or task termination, typically by the
host and core supervisor.

e VMPAOSA=value specifies the size of the OSA for permanent memory above the 16 Mb line.
e VMPBISA=value specifies the size of the ISA for permanent memory below the 16 Mb line.
e VMPBOSA=value specifies the size of the OSA for permanent memory below the 16 Mb line.

e VMTAISA=value specifies the size of the ISA for temporary memory above the 16Mb line.
Temporary memory is that memory which needs to be resident only while the task or procedure
is active. This type of memory is highly transient so it is always cleaned up at the end of the task
or procedure. Almost all PROC step memory, DATA step memory, and I/O buffers come from
this class of memory.

e vMTAOSA=value specifies the size of the OSA for temporary memory above the 16Mb line.

e VMTBISA=value specifies the size of the ISA for temporary memory below the 16Mb line.

e VMTBOSA=value specifies the size of the OSA for temporary memory below the 16Mb line.
0 WTO Options

There are three options that control the way system operator messages are issued if a SETINIT
failure occurs. All of these options are invocation-only so that you can restrict them at your site by
including them in the Restricted Options Table. If you work with a systems programmer at your site,
you can set values for these options that cause SETINIT error messages to be trapped by operating
system automation software.

To see the values of these options, specify the following;:
proc options group=install; run;

Each of the WTO options corresponds to one of the keywords that can be supplied on the WTO
system macro.

e WTOSYSTEMDESC=n Use this option to specify the message descriptor code. The value of this
option is passed to the WT0O macro with the DESC keyword.

See IBM documentation for the meaning of the various values (0 to 16) that can be supplied.
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e WTOSYSTEMMCSF= (list-of-keywords) With this option you supply keywords that control
the display of the message. Multiple values are permitted. If you specify more than one value,
you must enclose them in parentheses; if you specify only one value, then the parentheses are
optional.

Here are the keywords that you can supply:

BRDCST Broadcast the message to all active consoles.
HRDCPY Queue the message for hard copy only.
NOTIME Do not append time to the message.
BUSYEXIT Do not wait for WTO buffers.

This option corresponds to the MCSFLAG keyword on the WTO macro.

e WTOSYSTEMROUT=n Use this option to specify the message routing code. The value of this
option is passed to the WTO macro with the ROUTCDE keyword.

See IBM documentation for the meaning of the various values (0 to 16) that can be supplied.

0 The BNDLSUFX= Option

specifies a character that is to be appended to every bundle load module name before it is searched
for or loaded. The character is appended to the name of every bundle load module (these modules
have a prefix of SAB). If the name of the bundle is eight characters long already, the suffix character
replaces the last character. The value for the BNDLSUFX= option can be enclosed in quotes, but does
not have to be. See “Selecting a Bundled Configuration” on page 15 for more information.

The BNDLSUFx= option is typically used only by system administrators, and not by the general user.

0 The SUBSYSID= Option

tells the cross memory services communication facility to use the z/OS subsystem ID that was
chosen in the installation process to anchor its resource descriptors. The default value is saso. This
option is used in conjunction with SAS/SHARE software.

0 The OPRESTRICTIONS= Option

sets the name of the Restricted Options Table load module, which sets initial options and prevents
the user from overriding them. The syntax is OPRESTRICTTIONS=AAAAAAAA Where AAAAAAAA is the
name of an z/OS load module that must be in LPA or the linklist. See “Step 5: Create a Restricted
Options Table” for more information.

0 The DLINITDEFER Option

suppresses synchronization of VTOC entry at library creation time. If your site uses SMS
management classes which specify partial release = yes immediate, or if you utilize a system exit to
release space when data sets are closed, you might want to consider specifying DLINITDEFER as a
default option for your site.

STEP 2: Determine where to set your option defaults.

Review the procedures for setting default option values in the next three steps. Decide which options should
be set in the Default Options Table, the system configuration files, and the Restricted Options Table. Save
these lists for use in later steps.
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STEP 3: Customize the supplied DFLTOPTS table.

Customizing prrTopTs (Default Options Table) is optional. If you decide to customize it, edit the prFLTOPTS
assembler source by adding the options to the table that you would like to include and removing those you
do not want. For example, you can put options that have the same value in all execution modes in the Default
Options Table.

The source for the DFLTOPTS table resides in the sprefix.BaMISC library member prrLTOPTS. This source
represents the DFLTOPTS table that is linked into the SAS load modules on your installation tape.
Instructions for modifying the prL.TOPTS table are included in comments in the source code. The JCL to
assemble and link it is in member BaOPTS1 inthe CNTL data set. Run the job to assemble the prLTOPTS
csecT and link it into sasHosT individually, and into the bundles of which sasHosT is a part. Be sure that
if you run a bundled configuration, you re-link the bundles that you use.

Since the prrTOPTS table is linked with sasnosT, it does not have to be loaded to be read. If you can put
all the default options that you need in the prLTOPTS table, you do not have to use a system configuration
file.

The prLTOPTS table can contain as many option length/value pairs as needed. An option length/value pair
consists of a half word length field, followed by a character string of the form option, Nooption, or
option=value. The 0PT macro in the assembler source calculates the length fields given the character
strings. The table must be terminated by a pair with a length field of o.

STEP 4: Customize the system configuration files.

Set up a system configuration file to establish installation-wide default values for commonly-used options.
The default SAS CLIST and cataloged procedure installed from the tape always allocate a system
configuration file and allow for specification of a user configuration file using the conric operand and
parameter.

There are config file examples created in the CNTL data set for use with the default CLISTs and cataloged
procedures. All SAS 9.1.2 Foundation installations, whether domestic or foreign, are now encoded images.

Encoded images allow SAS 9.1.2 Foundation to be invoked using different character sets. For example, Wo is
English and W3 is German, etc. Other examples of the encoding abbreviations can be found in the
Languages, Encodings and Installation Codes table from the Installation Instructions.

The default invocation CLISTs and cataloged procedures, as discussed later, use the appropriate
configuration files discussed below.

Customizing your system configuration files involves customizing the following default system configuration
files supplied with the installation:

Tsoxx  running under TSO

DTSOxx running under TSO with double-byte support
BATxx  running in batch mode

DBATxx running in batch mode with double-byte support

00 00O

These default system configuration files are unloaded into the cNT1, data set as samples for you to review.
They contain some of the options for which you might want to establish installation-wide default values that
would likely vary, depending on batch or interactive execution mode. However, not all of these options are
required.
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The cnTL data set, where the sample configuration files reside, is a blocked partitioned data set with fixed-
length, 80-byte records. You can create a system or user configuration file as any sequential data set or
member of a PDS, as long as the data set has fixed-length, 80-byte records.

The sample configuration files contain option settings separated into logical groups by comments. Records
in a configuration file are either comment lines (indicated by an asterisk in column 1) or option lines. In the
sample configuration files, options are listed one per line to make them easier to read and maintain.
However, this is not required; more than one option can be included on a single line.

For options that require a value, the option must be specified as option=value with no blanks before or
after the equal sign. Any SAS system option can be specified in the system configuration file. Those options
include:

O options that must be specified only at invocation (sometimes referred to as invocation options).
These options can be specified in a configuration file, on the CLIST command line, or in the batch
OPTIONS parameter.

O options that can be specified any time (sometimes referred to as session options).

Once you have entered the options in the system configuration file, no further processing is necessary
(unlike options specified in the Default Options Table or Restricted Options Table). However, if you move
the configuration files from the installation cnTL data set, be sure to update your CLIST and cataloged
procedure accordingly to reference the new data set names.

STEP 5: Create a Restricted Options Table (optional).

Since this is the last place from which invocation options are processed and a later specification of an option
always overrides an earlier specification, an invocation option specified in the Restricted Options Table
cannot be overridden by the user. (Note that session options can be overridden.) For options in the
Restricted Options Table to be processed, the restricted options module must come from a linklist library
but does not have to be APF authorized.

The format of the Restricted Options Table is the same as that for the prr.TOPTS table, except that the
option length/value pairs must be preceded by the header ***sasopTrs*x*. Like the Default Options Table,
the Restricted Options Table is an assembler source module that must be assembled and linked.

The source for the sample Restricted Options Table is in the &prefix.BamMIsC library member SASOPTRS.
The JCL to assemble and link this table is in member BaopTS2 inthe cNTL data set. The Restricted
Options Table is optional. If you decide to install it, edit the sasopTRs member containing the assembler
source, adding the options to the table that you would like to include and removing those that you do not
want to use. Run the BaoPTS2 job to assemble the sasor910 module and link it into a linklist library.

Be sure that the sysmop pD statement in the BAOPTS2 job points to a linklist library since the sasop910
module must come from a linklist library in order to be processed.

Note: The sample table provided with this installation restricts access to VSAM data sets. You should not
run this sample “as is” unless you want to restrict the use of this feature.
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In SAS 9.1.2 Foundation, you can apply different restricted options tables in different situations. This might
be useful, for example, in a scenario that required multiple releases of SAS 9.1.2 Foundation to run
concurrently. Modify the JCL in the BaoPTS2 member to assemble another restricted options module.
Simply change the name on the NAME statement from sasop910 to a name of your choice. Then specify
the following in the config file:

OPRESTRICTIONS=name of your choice
STEP 6: Verify your default option settings.

After performing the various steps described in this section to set default option values for your site, you
should run PrROC OPTIONS VALUE; RUN; to verify that the desired defaults are in place. The z/OS-specific
SMF and SVC options are not normally displayed by proc opTIONS. Specify PROC OPTIONS VALUE
GROUP=INSTALL; RUN; to review these options.

Selecting a Bundled Configuration
Note: You should complete this task.

Note: If the Double Byte Character Set (DBCS) is to be used in conjunction with a bundled configuration,
then the modules that are to be renamed MUST come from the sprefix.DBCS.LIBRARY. This
holds true for the non-LPA bundle configuration when using the BNDLSUFx= system option. The
renamed modules are in the sprefix.DBCS.LIBRARY.

SAS 9.1.2 Foundation for z/OS is distributed in two bundled configurations that are tailored for execution in
the z/0S environment, and one unbundled configuration. The two bundled configurations differ in that one

is tailored for execution with some modules installed in the Link Pack Area (LPA), while the other is tailored
for execution with no modules installed in the LPA. Note that the code is identical across the three versions;

the only difference is in the packaging.

The ENTRY parameter of the JCL cataloged procedure or TSO CLIST determines which configuration is
used. The default entry point name is sas, which runs the unbundled configuration. If you want to run a
bundled configuration, which is highly recommended, edit your installed SAS CLIST and cataloged
procedure to specify the appropriate entry point name for your site as described in the following section.

z/0S non-LPA (ENTRY=SASB)

The bundled components of the z/OS non-LPA configuration consist of the following modules located in
your installed SAS LIBRARY data set: SASXA1, SASXA2, SABXSPL, SABXINI, SABXTRM, SABDSC, SABDSX,
SABZPLM, SABZPLC, as well as others when other Institute Program Products (IPPs) are installed. sABXINT
and sSABXTRM are transient modules used during initialization and termination, respectively. saBpsc and
saBDsx are the DATA step compilation and execution modules, respectively.

sasB is the entry point. To execute SAS 9.1.2 Foundation using this configuration, specify ENTRY=SASB in
your SASEDITP member before you run the sasixxxx job(s), or directly in your SAS CLIST and PROC.
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z/0S LPA (ENTRY=SASLPA)

The bundled components of the z/OS LPA configuration consist of the modules listed in the following
section.

All modules that are eligible to be loaded into the LPA will reside above the 16Mb line. saszpa is the entry
point. To execute SAS 9.1.2 Foundation using this configuration, you will need to follow the procedures
outlined in the next section.

Installing SAS 9.1.2 Foundation into the LPA/ELPA

Note: You should complete this task.

You can install the bundled modules in the LPA/ELPA. If the bundled modules are not installed in the
LPA/ELPA, they are loaded into the address space of each SAS 9.1.2 Foundation user. This can cause a
significant increase in the working set size, placing a heavy burden on the paging subsystem. If you have
many users of SAS 9.1.2 Foundation, this might be an important consideration.

STEP 1: Decide whether to install SAS 9.1.2 Foundation in the LPA/ELPA.

Contact your systems programming staff to discuss the particular considerations involved at your site. You
can install just the basic supervisor bundles (sAsxXAL, SABXSPL, SABXDML, SABDS), or the supervisor bundles
and the other bundles listed below as optional. The module sizes are as follows:

z/0S Configuration:

Bundled Modules Size

for ELPA

SASXAL 2302K

SABXSPL 4974K (recommended)

SABXDML 941K (recommended; Display Manager)
SABDS 701K (recommended; DATA step)

(
(
(
SABSCLL 2714K (optional; used by SAS/ASSIST and SCL applications)
(
(
(

SABDBGM 291K (optional; SCL debugger)
SABZPLH 71K (optional; printing routines)
SABXGPH 1497K (optional; part of SAS/GRAPH)
Total for 13491K

ELPA

STEP 2: Install the modules into the LPA/ELPA using the standard procedure at your site.

STEP 3: Ensure that modules in LPA/ELPA do not have the same names as modules in the
installed SAS LIBRARY data set.

Note: STEP 3 is necessary to prevent z/OS from loading LPA/ELPA modules into the user’s address space
whena JOBLIB or STEPLIB DD statement (batch), ora LOAD or SASLOAD CLIST parameter
(TSO) references a SAS 9.1.2 Foundation LOAD LIBRARY.

You can do this in one of three ways:
1. Delete the bundled modules from the installed SAS LIBRARY data set.
2. Rename the bundled modules in the installed SAS LIBRARY data set.

3. Rename the bundled modules in the LPA/ELPA, leaving them in the installed SAS LIBRARY data set
with their original names.
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This approach has two advantages. It simplifies the application of maintenance by allowing you to apply

maintenance directly to the SAS LIBRARY data set. It also facilitates the concurrent running of different

releases of SAS 9.1.2 Foundation.

To rename the bundles, do the following;:

O Choose a single character (0-9, a-B, p-E, G, I-W, Y-Z, #, @, $)asyour suffix character. This
will be the value of the BNDLSUFx= SAS system option. Specify BNDLSUFx=character in default
CONFIG files, default options tables, or restricted options tables.

0 Rename the bundles, adding the suffix character to the old name to get the new name.

For example, if you choose the character 0 as your suffix character, rename the modules listed as

follows:

Original Name New Name
SASXAL SASXALO
SABXSPL SABXSPLO
SABXDML SABXDMLO
SABDS SABDSO

SABSCLL SABSCLLO
SABDBGM SABDBGMO
SABZPLH SABZPLHO
SABXGPH SABXGPHO

Note: Your list of modules might not include all those in this example. Your list will
depend on the SAS 9.1.2 Foundation products that you have licensed.

If you change the name of SASXAL, you must specify the new name in the TKMVSENV member
located in the sprefix.TKMVSENV data set. For example, using the example above, add the
following line to the TKMVSENV member:

set TKOPT LPANAME=SASXALO

Step 4: Make sure the ENTRY parameter of the JCL cataloged procedure and TSO CLIST
defaults to the appropriate name, SASLPA.

If you plan to make further CLIST or procedure customizations, edit the sasEp1TP member of the cNTL data
set to specify your name for the ENTRY parameter.

Step 5: If you have renamed the modules in the LPA/ELPA, use the BNDLSUFX= SAS system
option to tell SAS which set of bundled modules to use:

BNDLSUFX=character

iii If youuse BNDLSUFx= for any of the bundled modules, you must rename
them all, including those bundles which are added later. A mixture of bundles
which have been renamed and those that have not will cause the system to fail.
This applies to bundles in both the LPA/ELPA and the SAS LIBRARY data set.

System Configuration for Using SAS with TCP/IP
Recommended Procedures

The steps in this section are required if you are to take full advantage of base SAS Software’s functionality.
TCP/IP must be configured if you will be using certain features of base SAS software, such as EMAIL, URL,
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Socket and FTP ACCESS methods. You will not be able to use these features if you have not properly
configured SAS for use with TCP/IP. If you choose not to complete the steps in this section, you should
notify SAS users that this functionality is not available.

In addition, many SAS solutions and products might require the steps in this section to be completed. A
partial list of these products would include SAS/SHARE, SAS/CONNECT, SAS/IntrNet Software, SAS IT
Resource Management, SAS Integration Technologies and SAS OLAP Server Software. Please refer to
product-specific appendices for further details.

Overview and Software Requirements
Overview

TCP/IP is a set of layered protocols that enable cooperating computers to perform tasks and to share
resources across a network. TCP/IP is comprised of TCP and IP.

TCP is a set of routines that applications use to communicate with another computer over a network. All
applications do not use TCP. However, all network applications require the services that are provided in IP.
IP is a set of routines that TCP calls, but the IP routines are also available to applications that do not use
TCP. SAS uses both TCP and IP, and requires that certain types of information be made available to the
operating environment.

Although you might refer to a computer by using its host name, TCP/IP applications refer to computers by
using their IP addresses. To facilitate the use of host names in a network, the Domain Name System
translates host names to IP addresses. This Domain Name System provides host-to-IP address mapping
through network server hosts, which are called domain name servers. The Domain Name System also
provides other information about server hosts and networks, such as the TCP/IP services that are available
to the server host and the location of the domain name servers in the network.

Note: An additional reference concerning SAS and TCP/IP in the z/OS environment can be found in the
“Communications Access Methods for SAS/CONNECT and SAS/SHARE”.

Software Requirements

e SAS Transient Library 7.50 (which is shipped with this version of SAS)
e  One of the following TCP/IP packages:
o IBM 0S/390 V2R10 IP Communications Server or later
o Computer Associates Unicenter TCPaccess 6.0 or later
e UNIX System Services file system
e A default OpenEdition security segment (or an individual OE segment for each user ID) is required
and must be defined in the security software (RACF, ACF2, Top Secret)
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Configuring SAS to Communicate with TCP/IP

To configure SAS to communicate with TCP/IP (either IBM TCP/IP or CA-TCPaccess) or to verify your
configuration, the following steps must be completed, and the results made available to SAS:

CA-Unicenter TCPaccess Notes (see below)

Make the SAS Transient Library Available (see below)

Verify TCP/IP Stack Definition (on page 21)

Verify System and USS process limits (on page 21)

Verify TCP/IP Host Name Configuration (on page 21)

Verify TCP/IP Stack Configuration files affecting SAS (on page 23)

Verify Host Name Resolution (on page 27)

Customizing UNIX System Services (USS) — OMVS/Open Edition (on page 27)
Setting up a Customized SAS Configuration (on page 29)

10. Diagnosing Configuration Problems (on page 30)

© XN T hwhd

1. CA UNICENTER: TCPaccess Notes

TCPaccess (formerly Interlink SNS TCPaccess) allows SAS to connect with a TCPaccess TCP/IP stack. SAS 9
interface to TCPaccess requires that TCPaccess be configured to use OE (Integrated) sockets. For this
method, the configuration for accessing TCPaccess is much the same as the configuration for IBM
Communication Server. When using OE sockets, TCPaccess uses the IBM LE/370 Run Time Library.
Although the CA Unicenter TCPaccess Communication Server has its own name resolver (DNR) for non-OE
sockets, neither SAS nor SAS/C can use it. Thus the SAS Name Resolver must be used for SAS 9.

For details on configuring OE sockets for TCPaccess, refer to the CA documentation Unicenter TCPaccess
Communications Server: Customization Guide 6.0 and the Unicenter TCPaccess C/Socket Programmer’s
Reference. In SAS 9, the SAS option ICSRSLV= is no longer needed to communicate with TCPACCESS.

2. Make the SAS Transient Library Available

The SAS Transient Library contains various modules and routines that SAS uses during execution. The SAS
Transient Library is also required for communication between SAS and the TCP/IP Communications
Servers. The library is automatically unloaded from the installation media during the SAS install process
into a data set that is named sprefix.SASC.TRANSLIB. The prefix is a high-level qualifier of SAS
installation libraries. sprefix.SASC.TRANSLIB can be copied to a link-list library or to the LPA.

Make the SAS Transient Library available to SAS in one of the following ways:

1. CTRANSLOC= option specified in the CONFIG file. This option is generated in the CONFIG members of
the CNTL data set during installation. For example,

CTRANSLOC=&prefix.SASC.TRANSLIB
or
CTRANSLOC=CTRANS (if set to a DDname then DDname must be allocated)
2. Copy (or define) &prefix.SASC.TRANSLIB to a link-list library or to the LPA

3. Add ¢prefix.SASC.TRANSLIB tothe STEPLIB or TASKLIB concatenation in the SAS cataloged
procedure and the SAS CLIST, respectively.
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4. Add an allocation for the cTRANS DD to the &prefix.SASC.TRANSLIB data set in the SAS cataloged
procedure and SAS CLIST. An example of these allocations would be as follows:

For SAS JCL procedure:
DD DISP=SHR,DSN=&prefix.SASC.TRANSLIB

//CTRANS

For SAS CLIST:

ALLOC F (CTRANS)

DA ('&prefix.SASC.TRANSLIB')

SHR

Note: There might be previous versions of the SAS Transient Library installed on your system (often in a
link list library). The 7.50C version of the SAS Transient Library that ships with SAS 9.1.2 is
required. To verify the value of CTRANSLOC= option, execute the SAS code “PROC OPTIONS
OPTION=CTRANSLOC;”

In SAS 8.1 and 8.2, the CTRANSLOC= option takes precedent over any other method of allocating
the SAS Transient Library. In SAS 9.1.2, the CTRANS DD allocation takes precedent over any other

method.

Processing of CTRANSLOC Option in SAS

The following table describes the processing of the SAS CTRANSLOC System Option:

CT}:Z';‘*S% c When CTRANS already allocated... When CTRANS not allocated...

Issue NOTE to job log (not to SAS log Issue NOTE to job log (not to SAS log since that
since that is not available when this is not available when this message is generated):

CTRANS message is generated): NOTE: C NOTE: C TRANSIENTS WILL BE LOADED
TRANSIENTS WILL BE LOADED FROM LIBRARIES IN THE NORMAL
FROM SEARCH PATH.
Get name of data set allocated to CTRANS. | If DDname specified as value of CTRANSLOC,

get name of data set associated with the DDname.

If DDname specified as value of If no data set is associated with the DDname, issue
CTRANSLOC, get name of data set warning to the job log (not to SAS log since that is
associated with the DDname. If no data set | not available when this message is generated):
is associated with the DDname, issue WARNING: NO DATA SET ALLOCATED
warning to the job log (not to SAS log since | TO DDNAME . C TRANSIENTS
that is not available when this message is WILL BE LOADED FROM LIBRARIES IN
generated): WARNING: NO DATA SET | THE NORMAL SEARCH PATH.
ALLOCATED TO DDNAME .

DDname C TRANSIENTS WILL BE LOADED Allocate data set to CTRANS. If there is an error

or
Data set name

FROM LIBRARIES IN THE NORMAL
SEARCH PATH.

Compare names of data sets. If they match,
issue note to job log: NOTE: C
TRANSIENTS WILL BE LOADED
FROM

If they don't match, produce a warning:
WARNING: THE VALUE SPECIFIED
IN CTRANSLOC IS IGNORED
BECAUSE CTRANS IS ALREADY
ALLOCATED TO DATA SET

in allocation, Issue WARNING to job log (not to
SAS log since that is not available when this
message is generated): WARNING: DATA SET

COULD NOT BE ALLOCATED TO
CTRANS. C TRANSIENTS WILL BE
LOADED FROM LIBRARIES IN THE
NORMAL SEARCH PATH.

If the data set is allocated successfully, issue note
to job log: NOTE: C TRANSIENTS WILL BE
LOADED FROM .
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CT}:Zl;eS;fO C When CTRANS already allocated... When CTRANS not allocated...
null Issue NOTE to job log (not to SAS log Issue NOTE to job log (not to SAS log since that
since that is not available when this is not available when this message is generated):
message is generated): NOTE: C NOTE: C TRANSIENTS WILL BE LOADED
TRANSIENTS WILL BE LOADED FROM LIBRARIES IN THE NORMAL
FROM LIBRARIES IN THE NORMAL | SEARCH PATH.
SEARCH PATH.

3. Verify TCP/IP Stack definition

TCP/IP Communication Stack Definition

TCP/IP stack is a term for the set of protocols that comprise TCP/IP. A TCP/IP Communication stack that
runs under the OS/390 and z/0S operating environments is implemented as a UNIX System Services (USS)
physical file system (PFS). An operating environment can run using one or more TCP/IP stacks. The stack
definitions are located in SYS1.PARMLIB (BPXPRMnn).

The IBM INET physical file system type supports a single TCP/IP stack. The IBM CINET physical file system
type supports multiple stacks.

Note: If you will configure only one TCP/IP stack and you have access to both INET and CINET, it is
advisable to configure the stack under INET because of its efficiency over CINET. For examples of
various Stack definitions, refer to Communications Access Methods for SAS/CONNECT and
SAS/SHARE Software. For complete details, see the IBM documentation z/OS UNIX System
Services Planning.

The entry point for CA's TCPaccess 6.0 stack must be TO10PFSA.
4. Verify System and USS Process Limits

The following IBM system values are set in the SYS1 . PARMLIB member BPXPRMnn and affect the number
of TCP/IP sockets that SAS can use.

MAXSOCKETS system limit; specifies the maximum number of sockets that can be obtained for a given file
system type. IBM recommends that this value be set to 64000.

MAXFILEPROC process limit; specifies the maximum number of file descriptors that a single process can
have open concurrently, such as all open files, directories, sockets, and pipes. This value is
usually set to 256. However, for heavy server use, it is advisable to set this number to 2000.

Note: You can use the RACF ALTUSER or ADDUSER system commands to set MAXFILEPROC on a per-
user basis. For complete details about MAXSOCKETS and MAXFILEPROC, see the IBM
documentation z/OS UNIX System Services Planning.

5. Verify TCP/IP Host name Configuration

IP Addresses

In order for a SAS process to connect to a host machine via TCP/IP, the process must know the IP address of
the host machine. To obtain the IP address, the SAS process calls the following functions:

Configuration Guide for SAS 9.1.2 Foundation for z/OS 21



gethostname() retrieves a string that contains its host name.

gethostbyname() resolves the host name string to its IP address.

Because each host name is associated with a TCP/IP stack, it is critical that the host name be configured
correctly for each TCP/IP stack.

TCP/IP Host Name Configuration for Communications Servers

Configuration for TCP/IP host names varies according to the communications server that is used.

IBM Communications Servers

The configuration process searches the TCPIP.DATA file, which contains configuration statements, to locate
its host name.

If the IBM stack reads a TCPIP.DATA HOSTNAME configuration statement, it saves this value as
the stack’s host name.

2. If a TCPIP.DATA HOSTNAME configuration statement is not read, the TCP/IP stack searches for

the Virtual Machine Communication Facility (VMCF) node name from VMCF and uses its node

name as the stack's host name. VMCF should be running before any TCP/IP stacks are started. If
VMCEF is not running when the TCP/IP stack is started, the TCP/IP stack's host name is determined
by the release of the operating system environment.

e Under OS/390 2.10 and earlier releases, the stack's host name is set to a NULL string.

e Under z/OS 1.2 and later releases, the stack's host name is set to the CVTSNAME, which is
the SYSNAME=value in IEASYSnn that was used when the system was started.

The Virtual Machine Communication Facility (VMCF) node name is used as the system_name

prefix when processing IBM TCPIP.DATA configuration statements. The VMCF can be configured in

two ways:
as a restartable subsystem

If you have configured VMCF as a restartable subsystem, the node name is obtained from
the value of the P= parameter in the EZAZSSI started procedure.

as a non-restartable subsystem

If you configured VMCF as a non-restartable subsystem, the node name is specified in the
IEFSSNnn member of PARMLIB.

Note: IBM recommends that the MVS system name be used for the VMCF node name
specification. For details about configuring VMCEF, refer to the IBM document z/OS
Communication Server: IP Configuration Guide.

CA TCPaccess Communications Server

When a CA TCPaccess TCP/IP stack starts, the configuration process searches the TCPCFGnn PARM
member, which contains configuration statements, to locate its host name. The host name is defined by
the SYSUNIQ SYSNAME(host_name), which is stored in the TCPCPGnn TCPIP.PARM member. For
details about this file, see CA TCPCPGnn TCPIP.PARM Member.

22

Configuration Guide for SAS 9.1.2 Foundation for z/OS


http://sww.sas.com/dept/pub/doc/901/testing/testgpp/prods/camref/win/camref.hlp/mvstcp.htm#a002656805#a002656805

If a configuration statement is not located in the TCPCFGnn PARM member, the host name is obtained
from the SYS1.PARMLIB(IEASYnn) SYSNAME=system_name.

SP0208 with fix TP09208.

Note: Support for SYSUNIQ for releases prior to TCPaccess 6.0 requires the following: maintenance level

For complete details, see the CA documentation Unicenter TCPaccess Communications Server:

Customization Guide 6.0.

6. Verify TCP/IP Configuration Files affecting SAS

TCPIP.DATA File

The TCPIP.DATA file contains statements that are used to configure both the IBM TCP/IP stack and
Communication Server Applications and the CA Unicenter TCPaccess stack and Communication Server
Applications.

Locating the TCPIP.DATA File

SAS by default uses its own Resolver (the SAS Resolver) for both Native MVS and USS sockets.
Therefore, it is crucial that all Resolvers get the same information. The best way to accomplish this is to
make sure that all Resolvers are reading the same TCPIP.DATA file. See the table below for a

comparison of Resolvers.

Comparison of the Four Resolvers’ TCPIP.DATA Search Orders Under OS/390 and z/OS

Search IBM’s MVS
IBM’s LE Resolver (a) SAS’s Resolver (b) z/OS Resolver (c¢)
Order Resolver (a)
! SYSTCPD DD-name LE environmental variable, SAS/C Environment GLOBALTCPIPDATA
RESOLVER CONFIG var. TCPIP DATA
2 jobname. TCPIP.DATA | /etc/resolv.conf SYSTCPD DD-name RESOLV_CONF
3 SYS1.TCPPARMS SYSTCPD DD-name userid. TCPIP.DATA(TCPDATA) | /etc/resolv.conf
4 TCPIP.TCPIP.DATA userid. TCPIP.DATA SYS1.TCPPARMS(TCPDATA) SYSTCPD DD-name
SYS1.TCPPARMS(TCPDATA) | tcpip_prefix. TCPIP.DATA userid. TCPIP.DATA
where "tcpip_prefix" is the value
5 of the SAS environmental
variable TCPIP_PREFIX or
system option TCPIPPRF=
6 TCPIP.TCPIP.DATA TCPIP.TCPIP.DATA SYS1.TCPPARMS(TCPDATA)
7 TCPIP.DATA DEFAULTTCPDATA
8 TCPIP.TCPIP.DATA

Notes: (a) From 0S/390 IBM Communications Server - IP Configuration Guide.
(b) From SAS/C Library Reference, Volume 2.
(c) From z/0S IBM Communications Server — IP Configuration Guide.

Configuration Guide for SAS 9.1.2 Foundation for z/OS

23




When using the SAS Resolver, if the Tcp1P. DATA file is not found using the above SAS Resolver
search order, then the recommended method is to add an allocation for SYSTCPD (#2 above) to the
SAS CLIST and SAS Catalog Procedure, as well as all other methods of invoking SAS.

The HOMETEST command is an IBM utility for verifying the actual data set name that IBM’s MVS Resolver
finds for the TCPIP.DATA. However, this cannot be the same data set found by IBM’s LE Resolver or the
SAS Resolver.

TCPDATA Parameters
The following is a brief description of the parameters within the Tcp1p. DATA file that affect SAS directly:

TCPIPJOBNAME

The name of the member in the cataloged procedure library that is used to start the TCPIP address space.
This is how SAS locates the TCP/IP Started task. For example, if the Started Task name is TcP1P34, the
statement would read:

TCPIPJOBNAME TCPIP34 ;Name of the TCPIP Started Task
The default is TCPIP.

HOSTNAME

The HOSTNAME statement is used to specify the TCP host name of the z/OS server. The fully qualified domain
name for the host is formed by concatenating this host name with the domain origin (specified by the
DOMATNORIGIN configuration statement). SAS will use this along with the poMATNORTIGIN to form the fully
qualified domain name used in host name resolution.

DATASETPREFIX
The DATASETPREFIX statement is used to set the high-level qualifier for the dynamic allocation of data sets
in TCP/IP. This allows SAS to locate other TCP/IP files. The default is Tcp1p.

DOMAINORIGIN
The DOMAINORIGIN statement is used to specify the domain origin that is appended to the host name to
form the fully qualified domain name for a host. This is how SAS completes host name resolution.

NSINTERADDR

The NSINTERADDR statement specifies the Internet address of the name server. This line can be repeated as
many times as needed to specify IP addresses of alternative name servers. Connections to the name servers
are attempted in the order they appear in the h1g.TCPIP.DATA file. If no NSINTERADDR are coded in the
hlqg.TCPIP.DATA file, the resolver looks for all domain names in the site table, and does not attempt to use
a name server. SAS will use this value to perform host name resolution to an IP address. If the value of the
name server Internet address is not present, then SAS will look for other TCP/IP files to perform host name
resolution.

NSPORTADDR
The NSPORTADDR statement is used to specify the name server port number. The default is Port 53. SAS will
use this port to locate the domain named server.

Limitations of the SAS Name Resolver

The SAS Name Resolver does not support the IBM Name Resolver setup directives or the new resolver
configuration directives. The SAS Name Resolver ignores any directive that it does not recognize.
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In order for the SAS Name Resolver to correctly use a TCPIP.DATA file that was written for the IBM Name
Resolver, the DOMAINORIGIN directive must be included in the TCPIP.DATA file. If one or more SEARCH
directives are used in the file, the DOMAINORIGIN directive must precede them. The SAS Name Resolver
reads the DOMAINORIGIN directive but ignores SEARCH directives because the SAS Name Resolver does
not recognize them. However, the IBM Name Resolver reads the DOMAINORIGIN directive, but any
SEARCH directives that follow will override the behavior of the DOMAINORIGIN directive.

If your site uses any of the new features of the IBM z/0OS Name Resolver, it is highly recommended that the
SAS Transient Library be configured to use the IBM z/0OS Name Resolver instead of the SAS Name Resolver.

With z/0S 1.2 and later, the new IBM z/0S Resolver was introduced. To exploit this new Resolver see SAS
Note SN-010082 at the following Web site:

http://support.sas.com/techsup/unotes/SN/010/010082.html

Note: For complete details about the IBM TCPIP.DATA statements, see the IBM documentation z/0S
Communication Server: IP Configuration Reference. If the TCPIP.DATA file is an MVS data set, it
should be a fixed block (RECFM=FB) with a logical record length of 80 (LRECL=80). Also use a semi-
colon (;) to designate any comments. This is the location for most of the TCP/IP information that
SAS will use. The TCPIP.DATA file set can also be stored as an HFS file.

TCP/IP SERVICES File

Some SAS products (products which utilize a server) require an entry in the TCP/IP servicEs file. Please
see individual product requirements to verify the need for an entry into the TCP/IP SERVICES file. The
ETC.SERVICES data set can be either an HFS file or a MVS data set. If allocated as a MVS data set, it
should be a physical sequential (DSORG=PS), Fixed Block (RECFM=FB), LRECL=80 data set without
sequence numbers.

Entries in the ETC.SERVICES file will follow the sample form below:

# this is a comment in the ETC.SERVICES file

#
telnet 23/telnet
ftp 21/tcp

SAS/SHARE Server number 1
SAS/SHARE Server number 2
SAS/IntrNet Application Server number 1
SAS/IntrNet Application Server number 2
z/0S SAS/Connect Spawner

sassrvl 5010/tcp
sassrv2 5011/tcp
appsrvl 5224 /tcp
appsrv2 5225/tcp
spawnerl 5227/tcp

e T

SAS Transient Search Order for Finding the SERVICES File

1. ETC_SERVICES environment variable

2. //hfs:/etc/services (integrated sockets only)
3. tso-prefix.ETC.SERVICES
4. ETC.SERVICES

5. tcpip-prefix.ETC.SERVICES
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Note: Some environments do not implement a TCP/IP servicks File, but instead define the port in the
TCP/IP PROFILE data set. Although a port can be defined in both the TCP/IP SERVICES data set
and the TCP/IP PROFILE data set, they can not be used interchangeably. The SERVICES file
relates a service name to a port number. The PROFILE data set reserves a port number to a
particular task name.

TCP/IP PROFILE Data Set

The TCP/IP PROFILE data set is used only for the configuration of the IBM TCP/IP stack. It contains
statements that provide TCP/IP initialization parameters and specifications for network interfaces and
routing. Neither SAS nor the SAS Transient Library access this file directly.

The search order used by the TCP/IP stack to find the PROFILE data set is as follows:

1. //PROFILE DD statements in the TCP/IP startup procedure
2. job name.node name.TCPIP
3. datasetprefix.node name.TCPIP
4. job name.PROFILE.TCPIP
5. datsetprefix.PROFILE.TCPIP
Profile Parameters Affecting SAS indirectly
Datasetprefix: defines HLQ for dynamic allocation of data sets.

PORT: reserves ports for server tasks. Only jobnames/procnames specified are allowed
access to the port specified on this statement.

RESTRICT: defines a list of user IDs that are prohibited from using TCP/IP.

RESTRICTLOWPORTS: restrict use of ports 1 to 1023 to specific jobnames/procnames in the port or
portrange statement.

PORTRANGE : same as PORT parameter but for a range of ports.
CA Unicenter TCPaccess Configuration Files affecting SAS

TCPCPGnn TCPIP.PARM Member

The CA Unicenter TCPaccess Communications Server uses a TCPCFGnn TCPIP.PARM member to configure
its TCP/IP stack at start-up.

The following TCPCFGnn statements are used to configure the TCP/IP stack and to restrict the ports that
SAS servers can use:

SYSUNIQ SYSNAME (host name) defines the host name that is associated with the TCP/IP stack
TCP PORTASGN restricts the range of port numbers

For details about the TCPaccess TCPCFGnn statements, see the CA documentation Unicenter TCPaccess
Communications Server: Customization Guide 6.0.
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7. Verify Host Name Resolution

A name resolver is a set of routines that act as a client on behalf of an application to read a local host file or
to access one or more domain name servers (DNS) for name-to-address or address-to-name resolution.
Name resolution occurs by calling the name resolver functions gethostbyname() and gethostbyaddr().
A name resolver must be configured for each host.

IP address-to-host name mapping is performed by the Domain Name System if the NSINTERADDR
statement(s) in the TCPIP.DATA file point to the IP address(es) of the Name Servers.

The following keyword/value combinations are involved in resolving host names in the TCP/IP Data file:

e NSINTERADDR value; Required

e NSPORTADDR value; Optional, will use default values
e RESOLVEIA value; Optional, will use default values
¢ RESOLVERTIMEOUT value; Optional, will use default values
e RESOLVERUDPRETRIES value; Optional, will use default values

NSINTERADDR is the only one that needs to be verified. The defaults for the others are sufficient for SAS to
function properly.

Note: If Name Servers are not being used for Host Name Resolution, the NSINTERADDR statement(s)
would be commented out.

Using a Host Table

If a DNS server is not available for Host Name Resolution, then a Host Table can be used. However, the SAS
Transient library cannot use the IBM TCP/IP file ‘tcpprefix.HOSTS.LOCAL’ or the
‘tcpprefix.HOST.SITEINFO’ due to the format of the data. See the table below for the default SAS search
order of finding a HOSTS table:

ETC HOSTS environment variable

//hfs:/etc/hosts 0S/390 (integrated sockets only)
tso-prefix.ETC.HOSTS under TSO

ETC.HOSTS

tcpip-prefix.ETC.HOSTS, if TCPIP PREFIX is not blank.

g w N

To use a Host table not found with the default search order, SAS Transient environment variables must be
used. For details on setting up environment variables, see the section “Using Environment Variables and
SAS Options” under “9. Setting up a Customized SAS Configuration” on page 29.

Note: For SAS 9, the CA Unicenter TCPaccess Communications Server must be configured to run using OE
(Integrated) Sockets, thus requiring the use of DNS servers and no need for a host table.

8. Customizing UNIX System Services (USS) - Open Edition

Note: As previously stated in the System Requirements, a default OpenEdition security segment is
required, or an individual OE segment, for each user ID. This is defined through the security
software (RACF, ACF2, Top Secret).

Certain SAS applications (such as the Application Broker and Load Manager for SAS/IntrNet that execute
under UNIX System Services) must be customized for the local environment. The customization steps

Configura