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Preface

The objective of this redbook is to relate our experiences in performing database
administration in an environment where the database server of SAP R/3 Release
4.5A is DB2 for 0OS/390. We used DB2 for OS/390 Release 5.1; this redbook does
contain some preliminary information about Release 6. OS/390 Release 2.6 was
the operating system on our S/390. The areas documented show the practicality
of that environment; that is, how these products deliver a modern reliable
processing system with real value to an enterprise.

All the subjects covered by this redbook deal with database administration. We
include common commands an administrator will probably need to use, then
include those commands in functions necessary in an SAP R/3 installation.
Those functions include backup/restore, reorganization, and handling growth.
There is some performance and tuning information, but it is related to the
reports and commands that would be used.

This redbook is especially useful for database administrators who need to
perform the tasks that are the heart of the solution environment. Those
database administrators who are familiar with other database servers commonly
used with SAP R/3 will find this book valuable in determining which functions are
done differently when using this solution. The book is also of value to
consultants and systems administrators who must understand the environment
and the means of providing the benefits of that environment.

An understanding of SAP R/3 is assumed, as well as some knowledge of DB2
and how it functions; the book is meant to supplement the information from the
standard document libraries of SAP R/3, DB2 for OS/390, OS/390, and AlX.

The Team That Wrote This Redbook

This redbook was produced by a team of specialists from around the world
working at the International Technical Support Organization Poughkeepsie
Center.

Jan Baisden is a Senior Market Support Representative at the International
Technical Support Organization, Poughkeepsie Center. He concentrates on ERP
Solutions and particularly on AIX usage in support of S/390 functions used in
those solutions. Before joining the ITSO 5 years ago, Jan worked in the
International Systems Center in Gaithersburg, Maryland, supporting projects in
Latin America and Asia.

Don Geissler is a Consulting Technical Sales Specialist in ERP Solutions Sales of
North America. He has worked at IBM since 1983, providing systems
engineering support to large S/390 customers. He has been a member of the
ERP Competency Center S/390 team for the past two years, working with SAP
R/3 for DB2 on OS/390. His primary responsibilities have been consulting with
SAP R/3 on OS/390 customers in the areas of high availability, database backup
and recovery, and disaster recovery. He participated in the writing of
Implementing SAP R/3 in an OS/390 Environment SG24-4945 (first edition), and
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Chapter 1.

Introduction

In this book, it is assumed that you have the current SAP documentation for SAP
R/3 on DB2 for OS/390 available. See Appendix H, “Related Publications” on
page 261 for the SAP R/3 documents you should have.

This chapter gives an overview of SAP R/3 on DB2 for OS/390, and describes its
components.

1.1 Overview of SAP R/3 and Its Architecture

[0 Copyright IBM Corp. 1997, 1999

SAP R/3's suite of client/server data processing products is based on the
concept of combining all the business activities and technical processes of a
company into a single, integrated software solution. The power of SAP software
lies in real-time integration, linking a company’s business processes and
applications, and supporting immediate responses to change throughout the
organization—on a departmental, divisional or global scale. Its applications
cover a wide variety of areas, including financial, asset management, controlling,
production planning, project system, quality assurance, and human resources.

SAP R/3 is designed around software services rather than hardware platforms.
Note the distinction between software services, which logically have no
dependency on hardware; and servers, which are machines.

There are three categories of services:

Presentation Services

SAP R/3 graphical interfaces on Windows, OS/2, MAC, Motif or Java
platforms.

Application Services

SAP R/3 application logic running on one or more systems, including batch
and interactive SAP programs. SAP R/3 also provides monitoring utilities.

Database Services

Vendor-provided database systems. SAP R/3 uses the database systems to
store data from various application servers.

An application service is designed and implemented in layers, isolating the SAP
R/3 application logic from the operating system-dependent services. A
middleware layer, called the “basis layer,” communicates with the operating
system and the network. Figure 1 on page 2 illustrates the layering of the
application service.



2

'SAP R/3 Application Layer

SAP R/3 Basis Layer

Operating System Software

Figure 1. SAP R/3 Basis and Application Layers

The client/server architecture employed by SAP R/3 removes from
administration tasks many configuration details about the network and individual
machines in use by SAP R/3. In addition, SAP has been careful to implement
this architecture at the level of work items and services. An application task can
be scheduled on any server within the same SAP system. Further, this
application task can use services on the server it is on, as well as services from
other servers in the SAP system. The SAP R/3 system routes these requests to
the appropriate server.

Services are provided by administrative units called instances that group
together components of SAP R/3. When first installed, the SAP R/3 system has a
central instance, which has services such as dialog, update, enqueue, batch,
message, gateway, and spool. After installation, these services can be moved to
other application servers in order to balance workloads.

This architecture allows a more dynamic approach to managing workloads,
because customers can organize their SAP R/3 systems into tiers. Some
installations have the application services, database service, and presentation
service on the same machine. This is a single-tier system. Usually, though, the
presentation service is moved to workstations, making the SAP R/3 system a
two-tier system. Others wish to optimize database performance; they place the
database service on a system separate from the other services. This is a
three-tier system. Figure 2 on page 3 illustrates the three-tiered architecture of
SAP R/3.
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Figure 2. Three-Tier Architecture of SAP R/3

SAP R/3 customers can use SAP-supplied utilities to add more machines for
application and presentation services to the existing SAP R/3 system. Thus, SAP
R/3 can support centralized or decentralized computing with its distributed
client/server architecture.

This architecture is implemented with a group of services designed to provide
simple, consistent interfaces to SAP R/3 programs and support the largest
possible number of operating systems, databases and networks.

In multiple-tier configurations, TCP/IP is usually used for network
communication. As explained in 1.4, “SAP R/3 on DB2 for OS/390 Structure” on
page 6, SAP R/3 on DB2 for OS/390 is a three-tier structure in which DB2 for
0S/390 and the OS/390 operating system supply database services. The network
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communication between the application services (running on AlIX or Windows
NT) and DB2 for OS/390 is handled by a special high speed protocol. There are
three different types of this high speed protocol, as explained in 1.5.2,
“Communication Protocols” on page 8. Note that communication between
application servers and presentation servers is done through TCP/IP.

1.2 0OS/390 Features for SAP R/3

4

0S/390 is an integrated enterprise server operating system environment. It
incorporates into one product an open communication server, distributed data
and file services, Parallel Sysplex support, object-oriented programming, and
open application interfaces.

0S/390 continues to build on the classic strengths of MVS—reliability, continuous
availability, serviceability, data integrity, workload management, and security.
0S/390 gives you a scalable system that supports massive transaction volumes
and large numbers of users with high performance, as well as advanced system
and network management.

Through its support of UNIX interfaces in OS/390 UNIX Services, OS/390 becomes
a database server for SAP R/3, allowing you to profit from client/server
technology benefits such as distributed processing and extensive scalability.
SAP R/3 application programs and user data, including data and process
models, are stored on the database server. SAP R/3 uses DB2 for OS/390 as the
database server, which can manage large amounts of data on behalf of many
users.

IBM adds an UNIX System Services program, called ICLI, which passes DB2 data
to the SAP R/3 Database Interface (DBIF). Communication services support
TCP/IP for general access to the internet. Additionally, IBM provides a special,
high-speed communications interface, called “Enhanced ESCON” support that is
used by SAP R/3 application servers and the OS/390 system.

The strengths that OS/390 and System/390 bring to the SAP R/3 environment
include:

Reliability, Availability, and Serviceability

SAP R/3 customers need continuous data availability and integrity. OS/390
reliability and availability is unsurpassed and it has a history of unmatched
security and integrity. SAP R/3 benefits from these underlying
characteristics.

Scalability

The System/390 platform ranges from small uniprocessors to 10-way
processors to Parallel Sysplex environments, which allow you to connect up
to 32 OS/390 systems. The platform can thus support thousands of users.
The architecture of the System/390 1/O subsystem and the OS/390 operating
system allow data to be transferred into memory from many devices
simultaneously, allowing the processing of data requests for many users at
high data rates. The requests may require accessing data residing in
multiple-terabyte repositories.

System Management

0S/390 has many system management capabilities, providing data security,
strong operations tools, and the ability to manage diverse workloads.
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System/390 has proven procedures and tools to manage systems in a very
efficient way.

Cost of Ownership

System/390 is acknowledged by consultants such as IDC, GartnerGroup,
Xephon, ITG, and others as having one of the lowest overall costs of
ownership in a client/server environment when calculated over multiple
years. CMOS technology and software pricing actions have drastically
reduced the cost of System/390 enterprise computing.

1.3 DB2 for OS/390 Features

DB2 for OS/390 is engineered to deliver the high performance and high levels of
availability, integrity, and security needed for your business applications. The
strengths DB2 for OS/390 brings to the SAP R/3 environment include:

Continuous Operation and High Availability

DB2 for OS/390 can operate for long periods without interruption. With data
sharing, work can be transferred between DB2 for OS/390 subsystems within
a Parallel Sysplex as a result of a planned or unplanned outage. Online
reorganization provides greater availability during database unload and
reload processes. See High Availability Considerations: SAP R/3 on DB2 for
0S/390, SG24-2003, for more detail on high availability planning.

Data Sharing in a Parallel Sysplex Environment

DB2 for OS/390 exploits the Parallel Sysplex environment through data
sharing, which allows applications running on more than one DB2 for OS/390
subsystem to read from and write to the same set of data concurrently.

High Data Integrity

DB2 for OS/390 provides high data integrity through capabilities such as a
sophisticated lock manager and integration with IBM system security
products. DB2 for OS/390 also protects data from subsystem failure, media
failures, and application failures with integrated recovery schemes.

Very Large Database Support

DB2 for OS/390 works with the System/390 I/O subsystem to allow the rapid
parallel processes needed for very large database backup, reorganization,
and recovery of data. The maximum table space size is now one terabyte (1
TB = 1012 bytes).

Database and System Administration Aids

To help database administrators manage their database environments, DB2
for OS/390 offers an integrated set of tools and functions, including flexible
security mechanisms, an extensive set of logging and recovery utilities, trace
facilities for tuning, and functions and tools to monitor and tune subsystems.
DB2 for OS/390 can use hardware compression to drive down the cost of
data storage.

Other Features

In addition to the preceding items, the following features have been added to
DB2:

- Dynamic Statement Cache
- ASCII Tables
— Isolation Level Read Stability
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- Keep Exclusive Locks

- Improvements in DDL Concurrency
- SQL RENAME of Tables

- SQL STRIP Function

These features are particularly beneficial (in some cases required) for an
enterprise using SAP R/3, although the SQL STRIP function is no longer used
by SAP R/3.

1.4 SAP R/3 on DB2 for OS/390 Structure

6

As previously mentioned, the SAP R/3 on DB2 for OS/390 implementation is a
three-tier structure. Presentation services run on workstations connected to
application services that are running on AIX or Windows NT. The SAP R/3
database runs on an OS/390 system connected to AlIX or Windows NT application
servers over a network connection. The different options regarding network
connectivity are explained in 1.5.1, “Physical Connection” on page 8.

Presentation Application Database
Service Services Service

. I 5 DB2
Windows AlX D ‘1 :_: Cr for
Gs2 or B iCi Lvi  os/300
MAC Windows || iLE | E
NT F il ;‘

Figure 3. Structure of SAP R/3 on DB2 for 0S/390

The SAP R/3 system is comprised of all of the hardware and software
components used in the SAP R/3 on DB2 for OS/390 solution, including the
database, application, and presentation server(s) and the services that they
provide.

Figure 3 shows important components for SAP R/3 on DB2 for OS/390:

DBIF The Database Interface (DBIF) of SAP R/3 has been modified to
support DB2 for OS/390. The DBIF resides on the application server
and is responsible for interacting with the database.

ICLI For communication with the database service, the DBIF uses a
component called the Integrated Call Level Interface (ICLI). The ICLI
consists of a client and server component, which allows AlX and
Windows NT application servers to access an OS/390 database server
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remotely across a network. The DBIF uses only a subset of database
functions and the ICLI delivers exactly that subset.

The server component of the ICLI is a program based on OS/390 UNIX
Services; it executes on S/390 usually as a started task. The client
component is downloaded as an AIX shared library member or a
Windows NT dynamic link library member; there is also a

“keep-alive” executable that continuously checks that the ICLI client
is functioning. The ICLI components are provided as a part of OS/390
UNIX Services; users should consult SAP notes to determine the ICLI
level (and IBM service identifiers) they require. Figure 4 shows how
an ICLI connection between an application server and an OS/390
database server is established.

ICIL Client First Request — 3

. Response —

ICIL Client

WP DBIF

ICIL Client

SAP R/3
WP DBIF

ICIL Client

- Keep Alive

Keep Alive :
i Check Thread

Com.Thread

Figure 4. ICLI Architecture

1.5 Network Connectivity

The three-tier structure that the implementation of SAP R/3 on DB2 for OS/390
uses requires a high-speed, high-bandwidth communication connection between
the database server and the application server.

On the current release of OS/390, the options for network connectivity can be
divided into two separate areas:

Physical Connection

Network Protocol
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1.5.1 Physical Connection

For the physical connections between the application server and the database
server, three types of connection hardware are supported:

ESCON channel
FDDI LAN
Fast Ethernet LAN

— Attention

All information about FDDI LANs in this chapter also applies to Fast Ethernet
LANs.

The ESCON channel option is only available for a connection between OS/390
and AIX. It is not possible to use an ESCON channel between OS/390 and
Windows NT. Figure 5 shows examples of possible physical connections.

08/390 05/3%0

OSA-2 ESCON
Feature

FDDI Further
LAN FDDI Adapter
Connections

o [= ]

Adapter

AIX AIX
or

Windows NT

Figure 5. Examples of Physical Connections

1.5.2 Communication Protocols

Three communication protocols are available for communication between the
SAP R/3 work processes on the application server and the database server:

TCP/IP
High Speed UDP

— Attention

In OS/390 Version 2 Release 5, the name of this communication
protocol has changed from HPDT UDP to High Speed UDP. We use
the new name throughout the book.

Enhanced ESCON
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The Enhanced ESCON and High Speed UDP protocols are now supported only
as a service for customers who have already implemented SAP R/3. We
recommend that customers implementing DB2 for OS/390 database servers use
TCP/IP. For a complete discussion, refer to SAP R/3 on DB2 for OS/390:
Connectivity Guide, SC33-7965.

1.5.2.1 TCP/IP

The TCP/IP protocol is best strategic choice for users of SAP R/3 on DB2 for
0S/390. While the other protocols will continue to be supported for current
releases of SAP R/3 and 0OS/390, the end of such support is foreseeable (see
SAP R/3 on DB2 for OS/390: Connectivity Guide).

New connectivity hardware will be supported by this protocol; it also has
advantages in connectivity recovery, administrative functions, and flexibility of
use.

Note: You will also have to define a VTAM Transport Resource List Entry (TRLE)
to be able to use TCP/IP support.

1.5.2.2 High Speed UDP

As previously mentioned, IBM has implemented a high-speed protocol named
High Speed UDP that can use both OSA-2 and ESCON connections. This support
allows Windows NT application servers, in addition to AlX servers, to be
connected to the same OS/390 system through an OSA-2 feature and an FDDI
LAN.

The High Speed UDP protocol provides efficient communications for applications
such as SAP R/3 through its short OS/390 instruction path. The protocol uses
UDP as its method for transferring data packets. Over ESCON, this support uses
the HPDT MPC channel protocol, which requires special device drivers for AlX.
Over an FDDI LAN, this support uses the HPDT MPC mode to communicate with
the OSA-2 feature, which sends IP packets over the FDDI LAN. Thus, there are
no special requirements for application servers connected to an FDDI LAN.

Note that while High Speed UDP is UDP-based, you will still have to configure
the normal full-function TCP/IP stack for it to work. TCP/IP is necessary during
the installation process for ftp, and during normal operation by the SAP R/3
system and 0S/390 for performance monitoring and CCMS remote job
submission. The logical file system support in OS/390 allows several different
backend stacks to coexist. The OS/390 system transparently directs standard
inbound and outbound data to the correct backend stack.

Note: You will also have to define a VTAM Transport Resource List Entry (TRLE)
to be able to use High Speed UDP support.

1.5.2.3 Enhanced ESCON

Enhanced ESCON support provides high-performance communications between
an O0S/390 system and an AlIX system that is attached through the ESCON
channel interface. Typically, this connection will be between an OS/390 and an
IBM RS/6000 Scalable POWERparallel System (SP2) processor. In such cases,
only a subset of the SP2 nodes running SAP R/3 applications need to be
connected to the System/390 through the ESCON channel. The SAP R/3
applications on remaining SP2 nodes access OS/390 by using the
ESCON-connected nodes as gateways (which are accessed through the SP2 High
Performance Switch).

Chapter 1. Introduction 9



The Enhanced ESCON support provides an OS/390 internal communications
protocol that is roughly compatible with the standard AF_INET UDP protocol for
ESCON-connected RS/6000s.

Enhanced ESCON support consists of the following parts:

An 0OS/390 physical file system (PFS) that provides enhanced ESCON
communications through a new 1/O device driver for the ESCON channel
interface. This new PFS is called the AF_UEINT PFS.

A complementary network interface driver for AIX that supports both the
existing Common Link Access to Workstation protocol (CLAW) and the new
Enhanced ESCON communication interfaces.

1.5.3 SAP R/3 Database Integrity

10

Database integrity in an SAP R/3 environment with DB2 for OS/390 is provided
by functions of SAP R/3 and features of DB2 for OS/390 working together. It is
important for a database administrator to understand the cooperative processing
involved; backup and recovery operations depend on the features of both SAP
R/3 and DB2 for OS/390.

Two principles that are basic to database integrity are /ocking and the concept of
a unit of work.

Locking prevents concurrent users from accessing inconsistent data. For
example, by getting a lock for a database record before modifying it, you prevent
more than one user transaction from modifying the same record at the same
time.

Locking in SAP R/3 is done by the Enqueue Server that runs as a process in the
central instance of the SAP Application Server. It is the application's
responsibility to request an enqueue (ENQ) for a data object before accessing it.

Changes to a database made by an application are not visible to other
applications until the changes are committed. The application can commit its
changes explicitly, or the commit can occur implicitly when the application
terminates. If the application terminates abnormally, then all changes to the
database made since the last commit point are “rolled back.” The processing
between the start of the application and the commit point is called a logical unit
of work (LUW). Database integrity is maintained by ensuring that all changes to
a database made during a unit of work are either committed or rolled back;
there can be no partial updates.

1.5.3.1 Transaction Concept in SAP R/3

Each dialog step of a business transaction in SAP R/3 can be processed on a
different work process in the application server host, and would therefore use a
different ICLI thread to communicate with DB2. The database changes made in
a dialog step are all committed at the end of the dialog step. This is acceptable
to some applications, but most business transactions consist of multiple dialog
steps. In other words, the SAP R/3 LUW is expected to consist of the complete
business transaction, while DB2 treats each dialog step as a discrete unit of
work. The SAP R/3 system has special Update Services to manage this
difference in scope; see Figure 6 on page 11.
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Steps 1, 3, and 4 intend to update the application
database; the actual writing is to tables VBHDR, VBMOD, and
VBDATA.

Step 2 is user interaction; no database processing occurs.
Step 4 performs an insert with no (additional) database input.

The SAP R/3 Enqueue Server has the responsibility to lock out
other users’ access to affected application data from the time
update intent is recognized until the SAP R/3 COMMIT WORK is
complete.

Note the difference in the DB2 units of work (DB2 uwl-uw4) and
the SAP R/3 LUW (the entire dialog).

This is a common technique used in SAP R/3
programming; however, it is not the only way dialogs
function.

Figure 6. SAP R/3 Transaction

An SAP/R3 LUW starts when the transaction starts. As the transaction changes
data, all updates are consolidated through VB Protocol entries in database
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tables called VBHDR, VBMOD, and VBDATA. At the end of the dialog step, these
updates to the VB tables are committed to DB2. In the last dialog step of the
business transaction, an SAP COMMIT WORK is executed by the ABAP/4
program.

The execution of the transaction now moves to the update task, which processes
all of the entries in the VB tables (VBHDR, VBMOD, and VBDATA) for this SAP
LUW. All of the changes to all of the databases modified by this SAP LUW are
made at this time, in a single DB2 unit of work. The entries in the VB tables are
deleted in this same unit of work.

After a failure, DB2 will recover the database to a consistent state, rolling back
those units of work that were “in flight” at the time of failure, and committing
those units of work that had completed. Note that this database state, even
though consistent from the DB2 point of view, may have incomplete SAP LUWSs.
SAP R/3 recognizes that the transactions have been aborted, and processes the
data in the previously mentioned VB tables, backing out changes for business
transactions that are not complete (that is, have not executed a COMMIT WORK).

1.6 Terminology Used in This Redbook

Some of the official titles of software can be quite long; the problems compound
when these titles must be used in combinations. Also these titles are commonly
used in shorter versions by both the writers and readers of this book. We
decided to use these shorter versions here unless there is likely to be confusion
over which specific product we are discussing. The shorter titles we will use are
shown in Table 1.

Table 1. Official Names and Usage in This Redbook

Official Product Name Shorter Version Used in This
Book

DB2 for OS/390 DB2

SAP R/3 Database Server DB Server

SAP R/3 Application Server Application Server

SAP R/3 Central Instance Central Instance

There may be a requirement for an explanation of these terms and products.
See “Glossary” on page 265 for definitions and explanations. Also consult the
publications noted in Appendix H, “Related Publications” on page 261 for more
information.

1.7 Overview of the Remaining Chapters

This section lists overviews of the remaining chapters of the redbook:

Chapter 2, “Performing SAP R/3 Database Administration with DB2” on
page 15, provides a comparison of how to administer an DB2 for OS/390
database server with other commonly used SAP R/3 servers.

Chapter 3, “Database Administration with SAP R/3 Transactions” on
page 51, exhibits the screens in SAP R/3 transactions that are used to
administer DB2 for OS/390.
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Chapter 4, “Backup and Restore Scenarios” on page 125, provides
descriptions of various backup and restore strategies, how to accomplish
those strategies, and the time requirements of the strategies.

Chapter 5, “Reorganization of Tablespaces” on page 157, contains a
discussion of reorganization, especially online reorganization and the
associated benefits.

Chapter 6, “Planning for Growth” on page 163, describes how you can
recognize that tables are growing in an installation, and how that growth can
be managed.
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Chapter 2. Performing SAP R/3 Database Administration with DB2

This publication is directed to those familiar either with DB2 on OS/390 or with
R/3 in a AIX environment. It gives an overview of database administration with
DB2 in comparison with Oracle on AlX, since Oracle is generally understood in
the R/3 environment, although we know that other AIX databases sometimes

have different attributes than Oracle.

R/3 on DB2 is a heterogeneous product where the database is located in OS/390
and the R/3 application server on AIX or Windows NT. For a detailed description
of the configuration, see SAP R/3 on DB2 for 0S/390: Planning Guide SAP R/3

Release 4.5A from SAP.

This chapter shows how to accomplish DBA operations using tools such as
SAPDBA and the SAP R/3 transactions DBxx using DB2 for OS/390 utilities.
Table 2 compares the R/3 implementations on Oracle for AIX and DB2 for

0S/390.

Table 2 (Page 1 of 3). Comparison of AIX and DB2 Functions

Function

Oracle for AIX

DB2 for OS/390

Starting and Stopping

Permission for
starting and

As R/3 administrator or DB administrator

As DB administrator

stopping
Reasons for Reorganization requires the R/3 system
stopping to be stopped (for some databases)

Backup and Restore

Database backup
and restore

Online/offline backup of the database
or tablespaces with SAPDBA

Backup/restore on file system level
(for example with tar)

ADSM (from SAPDBA via Backint)
possible

Online/offline backup of databases or
tablespaces with DB2 online utility
COPY

* NOT RECOMMENDED ** Offline
backup with various tools at the data
set or volume level including:

- DFSMS-DSS
- DFSMS-HSM

ADSM cannot be used for backing up
DB2 databases

Archiving logs

Automatic archiving only with additional
software

Automatic archiving

Scheduling
backups

R/3 transaction DB13, AIX commands
(at, cron)

R/3 transaction DB13

Schedulers from IBM (OPC/ESA) and
various vendors

DB2AUG

Monitoring and Analysis

Missing indexes
check

Available

Performed in ICLI for primary indexes,
R/3 transaction DB02

[0 Copyright IBM Corp. 1997, 1999
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Table 2 (Page 2 of 3). Comparison of AlX and DB2 Functions

Function Oracle for AIX DB2 for OS/390
Reorganization - R/3 transaction DB02 - R/3 transaction DB02
checks SAPDBA - Native SQL queries

Monitoring with JCL
DB2AUG

Monitoring R/3 transaction ST04 - R/3 transaction ST04
database buffers DB2 Administration Tool
DB2PM

Various tools from vendors

Space status DB02, SAPDBA, Logical Volume Manager - R/3 transaction DB02
(LVM), AIX commands STOSPACE

ISMF
VTOC
IEHLIST
DB2AUG

Historic space DB02 DB02, DB2AUG

statistics

Access statistics R/3 transaction ST03 R/3 transaction ST03

Database alert R/3 transaction ST04 R/3 Alert Monitor, DB2PM

monitor

Database Several products via SNMP - R/3 transaction ST04, see BC SAP

monitoring tools Database Administration Guide: DB2
for 0S/390, “Monitoring and CCMS
Topics”

DB2PM and many third-party tools

Reorganization

Reorganization Offline (Oracle) Offline and online
types

Exporting and importing data

Tools for exporting SAPDBA, Oracle tools - Sample program DSNTIAUL

and importing DB2 Administration Tool

Load utility
Changing the configuration
Tools - SAPDBA - DB2 utilities (see DB2 for 0S/390 V5
R/3 DDIC transaction SE11 Utility Guide and Reference,
SC26-8967)
SQLDBA
DB2 tools (see table Table 3 on
AIX commands page 17)

VSAM tools (see DFSMS/MVS V1R4
Access Method Services for the
Integrated Catalog Facility,
SC26-4906)

0S/390 Space Management Tools
(DFSMS, ISMF)

R/3 DDIC transaction SE11
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Table 2 (Page 3 of 3). Comparison of AIX and DB2 Functions

Function

Oracle for AIX

DB2 for OS/390

Maintenance

Definitions for
backup and
restore

SAPDBA

Configuration files

R/3 transaction DB13
Defined in JCL jobs or DB2 tools

Displaying active
database
parameters

R/3 transaction DB03

R/3 transaction DB03,
SDSNSAMP.DSNTIJUZ

DB2PM tool
In member SDSNSAMP.DSNTIGUZ

Protocols of
database tools

SAPDBA, R/3 transaction DB12

R/3 transaction DB12 (backups)

The DB2 utilities and some tools come with DB2. Table 3 shows the tools we

used in this book.

Table 3. Tools Used in DB2

statements

Functions Tool Reference

DB2 standard

Performing SQL SPUFI DB2 for 0S/390 V5 SQL Reference,
statements SC26-8966

Performing SQL QMF QMF User's Guide and Reference

(Current Release), SC26-4096

Optional software products

Database
administration

DB2 Administration Tool

DB2 Admin Tool User's Guide Ver. 1 Rel.
2, SC26-8428

Automation of DB2
administration

DB2 Automated Utility Generator
(DB2AUG)

DB2AUG Reference Guide, SC23-0591

Performance

Monitor

DB2 Performance Monitor

DB2 PM for OS/390 V5 Online Monitor
User's Guide, SC26-8990

Table 4 shows references for other tools.

Table 4. Other Tools

Functions Tool Reference

Storage Interactive Storage Management Facility ISMF User's Guide, SC26-4508
Management (ISMF)

Storage Data Facility Storage Management DFSMS/MVS V1R3 General Information,
Management Subsystem (DFSMS) GC26-4900

2.1 Database Layout

The layout of the database for the different platforms and DBMS combinations on

which R/3 run, can be very different. For

example, R/3 systems on Oracle for

AlX as well as DB2 for AIX utilize one database for the R/3 system. To ensure
optimal performance and operation, SAP R/3 on DB2 for OS/390 has 100 tables
per tablespace for buffered tables (buffered tables are less active and usually
small), while unbuffered tables are in single-table tablespaces.
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See BC SAP Database Administration Guide: DB2 for OS/390 for a detailed
description of the database layout.

This book also explains the relation between the data classes that are defined in
R/3 for each table and the associated DB2 storage groups as shown in Table 5.
(This table is the same as that shown in BC SAP Database Administration Guide:
DB2 for 0S/390 except we added a row for the table we defined for point-in-time
recovery; see Chapter 4, “Backup and Restore Scenarios” on page 125).

Table 5. SAP R/3 Data Classes - Database Layout

Data Storage Data Index Description
Class ID Stogroup Stogroup
(TABART)
Customer | APPLO A0 SAPSTD SAPSTI Master data, transparent tables
Data APPL1 Al SAPBTD SAPBTI Transaction data, transparent tables
APPL2 A2 SAPPOD SAPPOI Organization and customizing
USER uo SAPU1D SAPU1I User tables
USER1 Ul SAPU1D SAPU1I User tables
System CLUST CL SAPCLD SAPCLI Cluster tables (not visible to the user)
Data POOL PO SAPPOD | SAPPOI Pooled tables (not visible to the user)
SDIC DI SAPDID SAPDII ABAP Dictionary Tables
SDOCU DO SAPDOD SAPDOI Documentation
SLOAD LO SAPLOD SAPLOI Screen and report load tables
SPROT PR SAPPRD SAPPRI Spool and logs
SLDEF LD SAPELD SAPELI Repository switch
SLEXC LX SAPELD SAPELI Repository switch
SSDEF SD SAPESD SAPESI Repository switch
SSEXC SX SAPESD SAPESI Repository switch
SSRC SO SAPSOD SAPSOI Source for screens and reports
TEMP ™ SAPPRD SAPPRI Temporary tables
Recovery | ------- ---- PITST | -------- Dummy Table (for Point-in-time Recovery)

Note: One storage group can contain volumes or parts of volumes; a volume
can belong to more than one storage group.

Tables with data class APPLx (defined in transaction SE11) are used for the data
of the application (for example, master data). Tables of data class USERx
contain additional data and are usually created by the project team.

DB2 user SAPR3 is the owner of all R/3 objects. System tables of DB2 (the DB2
catalog and the DB2 directory) are in the databases DSNDB0O1 and DSNDBO6, the
owner is SYSIBM (as is true in any DB2 subsystem).

Note: R/3 tables are defined as ASCII tables. SYSIBM tables are defined as
EBCDIC tables. Joining ASCII and EBCDIC tables through one SQL statement is
not possible.

R/3 transparent tables have the same definition (columns) within the R/3 data
dictionary and within DB2. Non-transparent R/3 tables are merged into a fewer
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number of DB2 tables with fewer columns (mostly for SAP R/3 internal
purposes).

R/3 application tables you might want to process outside of SAP R/3 usually are
transparent. You can access and process data from these tables either with
SQL (SPUFI) or with non-R/3 applications.

2.2 Starting and Stopping the Database Subsystem and Tablespaces

The section “Stop and Restart Operations” of BC SAP Database Administration
Guide: DB2 for OS/390 contains the order of the server and subsystems (R/3
instances, ICLI Server, DB2) that are stopped and restarted. According to that
order, DB2 is started first and stopped last. The R/3 databases are normally
started with the DB2 subsystem.

You can start the DB2 subsystem either from SDSF by entering:
/-<dbid> start db2
or from the console by entering:

-<dbid> start db2

You can stop the DB2 subsystem either from SDSF by entering:
/-<dbid> stop db2
or from the console by entering:

-<dbid> stop db2

In the preceding examples, <dbid> refers to your DB subsystem.

Notes:
1. The subsystem command prefix “-” might be different for your company.
2. The ICLI server must be stopped before stopping DB2.

3. DB2 places no requirement on SAP R/3 database administrators to force
shutdown of the subsystem; however, it is possible to stop DB2 with the
FORCE option.

4. When altering storage attributes USING, or ERASE, a tablespace or partition
must be stopped.

2.3 Backup, Restore and Archiving
Note: You should back up with the DB2 online utility COPY.

Use of an offline procedure such as utility DSN1COPY should not be considered
for the following reasons:
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2.3.1 COPY

1. The copy is independent of DB2, so the management and awareness of data
related to the copy is a manual responsibility of the DBA.

2. The copy is independent of SAP R/3, so the management and awareness of
data in SAP R/3 areas is a manual responsibility of the DBA.

3. Referential integrity is the responsibility of SAP R/3. Any use of DSN1COPY
to restore an object that is referentially constrained within SAP R/3 can
compromise the integrity of your data.

Archiving is done automatically by DB2 based on system installation parameters,
and archive logs are applied automatically during recovery.

The R/3 transaction DB12 shows the protocols of the backups.

COPY can be run in either of two modes. COPY (SHRLEVEL=CHANGE) provides
a backup while application changes to the data are allowed. COPY
(SHRLEVEL= REFERENCE) provides a backup while the application has
read-only access to the data. This can be thought of as an online backup
(SHRLEVEL=CHANGE) or an offline backup (SHRLEVEL= REFERENCE).

Note: COPY backs up a tablespace. The DB2 RECOVER utility recovers a
tablespace. Through DB2 Version 5, indexes are not backed up using the COPY
utility. RECOVER Index causes the index to be rebuilt. In DB2 Version 6, you
will be able to COPY indexes and RECOVER the indexes from the copies.

2.3.2 DSN1COPY

DSN1COPY backs up the data independently from DB2, so the DBA must
manage the DSN1COPY output. DSN1COPY should be run with the tablespace
or DB2 stopped. DSN1COPY cannot be used in a forward recovery situation.
DSN1COPY could be considered to support a point-in-time recovery strategy,
because it can be used to backup indexes as well as the tablespaces. This
could enable restoring to a point in time by means of restoring indexes from a
backup instead of rebuilding them as part of the recovery process. The dangers
associated with this use are rooted in the fact that much of the coordination (with
SAP R/3 data or operating system fixes) is left to the manual efforts of a DBA.
Consequently the use of DSN1COPY to support the SAP R/3 user's point in time
recovery requirement is not recommended.

2.3.3 ADSTAR Distributed Storage Manager (ADSM)

ADSM is IBM's solution to enterprise distributed storage management. The
ADSM main functions are backup and restore. ADSM consists of two parts, the
server and the client that are supported on various platforms. BACKINT is an
interface of SAP R/3 to some backup tools, for example ADSM. Oracle
databases are usually backed up using SAPDBA to ADSM server via the
BACKINT interface, on DB2/AIX the interface to ADSM is part of the product.

At this time there is no client for OS/390 available, thus you cannot use ADSM
for the backup and restore of the database. However, you can backup the Open
Edition part (ICLI Server) and the R/3 application servers on AIX with ADSM.

We recommend that you use ADSM to back up AIX file systems, NT file systems,
and HFS file systems (executables, profiles, and so forth).
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2.3.4 Recovery

The effort for recovery on DB2 is much more automated than for UNIX
databases, where more manual effort is necessary. DB2 supports point-in-time
recovery and recover to currency. A difference from UNIX recovery support is
the DB2 QUIESCE utility which enables a special user-defined point of
consistency. Executing the QUIESCE utility positions you to recover to a specific
point (for example after the last online REORG).

For more information, refer to Chapter 4, “Backup and Restore Scenarios” on
page 125. You may also refer to BC SAP Database Administration Guide: DB2
for 0S/390, or to DB2 for OS/390 V5 Administration Guide, Volumes | and II.

2.4 Monitoring and Analyzing

Monitoring the database and its components is important to ensure a running
system and to plan extensions and performance improvements. Results of
monitoring can lead to changes in the configuration.

Release 4.5A of SAP R/3 has considerably improved the area of monitoring by
providing analysis data using R/3 transactions. See BC SAP Database
Administration Guide: DB2 for 0S/390 “Monitoring and CCMS Topics,” for detail
on the usage of the transactions and recommendations on parameter settings for
gathering performance information.

There are several transactions for R/3 for Oracle to monitor the database, the
tablespaces, tables, and indexes. The R/3 Alert Monitor summarizes the
database states and shows them in a graphic overview. Furthermore,
monitoring tools are able to gather the states either from SAP R/3 or from the
database for further processing.

Note: Due to the different structure of Oracle and DB2 for OS/390, different data
is needed for monitoring.

The DB2 management of extents is different from Oracle. DB2 allocates extents
at the dataset (tablespace) level, while Oracle allocates extents at the table
level. DB2 utilizes VSAM to manage extents of the dataset. Therefore VSAM
tools (IDCAMS - LISTCAT) are used to obtain data about tablespace information
at the dataset level (see 6.1.1, “LISTCAT” on page 163 and DFSMS/MVS V1R4
Access Method Services for the Integrated Catalog Facility).

We assume that the DB2 administrators are familiar with the DB2 tools they use
in their companies. However, we want to give some introductory comments for
those administrators coming from other R/3 database platforms. Also see
Chapter 3, “Database Administration with SAP R/3 Transactions” on page 51 for
a description of how this information is obtained from the new SAP R/3
transactions.

2.4.1 DBZ2 Utilities

DB2 allows the user to update statistics in the DB2 catalog at user-defined times.
You can evaluate this data either by invoking SQL statements on these tables or
by using tools. Furthermore, you can write an ABAP/4 report that moves the
catalog data into R/3. For an example see B.2, “Sample ABAP/4 Report for
Querying the DB2 Catalog”