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Oracle Real-Time Scheduler, Version 2.1.0.4

Preface

Introduction

Welcome to the Oracle Real-Time Scheduler Server Administration Guide for Version 2.1.0
Service Pack 4. This guide outlines the technical concepts for operating and configuring the
product on its platforms as outlined in the product installation documentation.

Note: All examples and screen captures are used for publishing purposes only and may vary from the
actual values seen at your site.

Note: This document covers Oracle Utilities Application Framework V4.1.0 SP1.

Note: For publishing purposes, the Oracle Real-Time Scheduler product will be referred to as
"product” in this document.

Note: All utilities in this guide are multi-platform (unless otherwise indicated). For publishing
purposes the commands will be in the format command[ . sh] which indicates that the command can
be used as command on the Windows platform or command. shon the Linux/UNIX platforms.

Note: Sections of this manual cover the batch aspects of the Oracle Utilities Application Framework
for completeness only. Products that use the batch component of the Oracle Ultilities Application
Framework should refer to the dedicated Batch Server Administration Guide for specific advice about

that component. Sections covering the Batch component are marked with a graphic.

Note: This document now covers aspects of the mobile framework used for mobile based products. The

relevant settings for this component are marked with a | MOB | graphic. Not all products use the
mobile framework; please refer to the installation guide for clarification.

Note: This document now covers aspects of the bundling of Oracle Service Bus and SOA
infrastructure. The relevant settings for this component are marked with | oss WP SOA |
graphics. Not all products use the Oracle Service Bus and SOA infrastructure natively; please refer to
the installation guide for clarification. Refer to the Oracle SOA Suite documentation for more
information about these products.

Updates to This Documentation

This documentation is provided with the version of the product indicated. Additional and
updated information about the operations and configuration of the product is available from
the Knowledge Base section of My Oracle Support (http://support.oracle.com). Please refer to
My Oracle Support for more information.

This document is regularly updated and should be re-downloaded on a regular basis. The
Service Pack that applies to this document is indicated on the initial page of this document
after the product version number.
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Other Documentation

This document is part of the product technical documentation. There are groups of manuals
that should also be read for additional specific advice and information:

e QOracle Real-Time Scheduler Installation Guide
e QOracle Real-Time Scheduler Quick Installation Guide
e QOracle Real-Time Scheduler DBA Guide

These documents are available from http://edelivery.oracle.com
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Architecture

The product is a multi-layered product with distinct tiers. The diagram below illustrates the
architecture of the product:

:/%.‘/ :/%.I Browser Client

[m————— L]
I I
Web Application Server !ﬁ: Mobile Device :
' Leoooo w0 |

|

Business Application Server

1

Database Server

The components of the architecture are as follows:

Browser Client — The client component is a browser based interface which is "light"
and only requires the Internet Explorer browser to operate.

Communication between the client and server uses the HTTP protocol across a
TCP/IP network. Secure Sockets (HTTPS) is also supported. The user simply uses a
URL containing the product hostname and allocated port number in the address bar
of Internet Explorer to access the application.

Note: It is possible to use proxies to hide or translate the hostname and port numbers. Refer to
the documentation provided with your J2EE Web application server documentation for proxy
support instructions.

Mobile Device Terminal — In some products the Mobile framework is deployed to
allow mobile devices to interact with server processes. Refer to the product guides for
applicability of the mobile framework to your product.

Note: This manual has minimal information about the operation of the Mobile component of
the Oracle Utilities Application Framework.

Web Application Server (WAS) — The product web application is housed in a J2EE
compliant Web application server (Refer to the Supported Platforms section of the
installation guide for J2EE Web application servers and versions supported) This
server can be run on a variety of supported Windows, Linux and Unix platforms
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(Refer to the Supported Platforms section of the guide for operating systems and
versions supported). Within the Web application server the pages for the product are
rendered using a combination of metadata and formatting rules to ensure a consistent
look and feel. These pages are written using a combination of J2EE Java script and
Java. These pages are cached on the Web Server and served to the client upon
request. If the page requires business rules to be invoked then business objects are
called from this server.

¢ Business Application Server (BAS) — The business component of the architecture can
be installed as part of the Web application server (default) or as a separate
component. This means the Business Application Server is also housed in a J2EE
compliant Web application server (Refer to the Supported Platforms section of the
installation guide for J2EE Web application servers and versions supported). This
server can be run on a variety of supported Windows, Linux and Unix platforms
(Refer to the Supported Platforms section of the installation guide for operating
systems and versions supported). Within the Business Application Server the
following components are implemented:

e Business Objects — The business logic for each object in the system is
expressed as a Java object. It contains all the SQL, programmatic rules and
structures to manage the data for the transactions. In some products.

¢ DB Connection Pool - If any database access is required, we use an industry
component called Universal Connection Pool to manage and pool the
connections to the database for the batch component and use the Web Server's
own native JDBC connection pooling for the online and Web Services
component. This will reserve connections and ensure efficient use of
connections to the database. To access the database product uses the
networking client provided by the DBMS vendors to ensure correct
connection. For example, Oracle provides SQL*NET, DB2 provides UDB
Connect and SQL Server uses .NET drivers. These clients are multi-protocol
for maximum flexibility.

e Database Server — The RDBMS used for the implementation is implemented in the
database server. The product supports a number of databases (Refer to the Supported
Platforms section of the installation guide for databases and versions supported). The
database server only stores and retrieves the data for the product as all the business
logic is in the business objects.

Roles and Features

Each tier in the architecture has a specific role in the operation of the product. The sections
below outline the roles and features of each tier.

Client

The Browser User interface (BUI) is a combination of HTML and Java-script. AJAX,
shorthand for Asynchronous JavaScript and XML, is a Web development technique for
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creating interactive Web applications. This makes web pages more responsive by exchanging
small amounts of data with the server, so that the entire page does not have to be reloaded
each time the user makes a change. This increases the Web page's interactivity, speed, and
usability.

Note: Refer to the installation guide for the supported browsers and the supported versions of those
browsers.

There are no ActiveX or Java components in the base product installation. This means that
the deployment of the browser client is relatively simple as the only required component to
use the product is a supported version of Internet Explorer on the client machine. If the
implementation requires ActiveX controls for extensions then they can be added and used
for the implementation.

Note: If your implementation chooses to use the graphing component zones, then the latest version of
the ~ Macromedia ~ Flash ~ browser  component  must  be  installed.  Refer  to
http:/lwww.adobe.com/products/flashplayer/

The Browser tier of the product is provided for the end users to access the product on a
desktop. The client provides the following roles in the architecture:

e Screen Rendering and Caching — All the screens are rendered using standard HTML
and JavaScript (not Java). The rendering is performed as the screen is served from the
Web Application server and stored in the local browser cache.

e User Interaction — The client provides the user with the screen interaction. After page
is rendered the user can interact (manipulate data and screen elements) as per their
business transaction. The browser client is responsible for ensuring that users can
navigate and interact with the screen elements (e.g. resizing, display correctly).

e User Context — The product is stateless and therefore the client stores the
transactional context locally and passes this to the transaction as required. The client
records the context of the transaction in the browser memory.

No business logic is stored on the client component.

Web Application Server

The product is a J2EE set of Web applications that are housed in a J2EE compliant Web
application server. The product and the Web application server provide the following roles
in the architecture:

e Authentication — The Web application server software that houses the product
provides adapters to common security repositories. This means that security
products interfaced to the Web application server software can be used in
conjunction (with configuration) with the product.

¢ Managing Client connections — The Web application server software manages any
client connections (during and after they are authenticated) for processing and
availability.

e Page Server — The major responsibility of the Web application server is to serve pages
to the client on demand. At start-up time (or at the first request for a particular page)
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the product generates the screens dynamically using metadata and rendering style
sheets. These are cached for reuse locally.

e Cache Management — For performance reasons, the static data (usually metadata and
configuration data) is cached in memory on the Web application server.

No business logic is stored on the Web application server component. The Web application
server Component of the product is written in Java and JavaScript.

Business Application Server

The product is a J2EE set of business applications that are housed in a J2EE compliant Web
application server (this can be the same instance of the Web application server or a separate
one). The product and the Business Application Server provide the following roles in the
architecture:

e Authorization — After authentication has been performed by the Web application
server, the Business Application server is responsible for determining which
functions and which data can be accessed.

e Data Integrity — The Business Application Server contains the business logic to
maintain referential integrity for the product data.

e Validation — The Business Application Server contains the business logic that
contains all the validation rules for the product data.

e Business Rules — The Business Application Server contains the business logic that
implements business rules and performs calculations.

e SQL - The Business Application Server contains all the SQL statements and formats
and processes results from those SQL statements.

The Business Application Server Component of the product is written in Java.

Database Server

The product contains a database schema within a database management system. The
database server has the following roles in the architecture:

e Data Storage — The database is responsible for efficiently storing all data.

e Data Retrieval — The database is responsible for efficiently retrieving data using SQL
provided by the Business Application Server.

e Data Management — The database is responsible for efficiently managing all data.

No business logic is stored on the Database Server.
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Concepts

Before you attempt to configure or operate the product, there are important concepts that
you should understand. These concepts are addressed in this document as a basis for the
other documents in the technical documentation.

Environment

In a product implementation and post-implementation there will be a number of copies of
the product installed. Each copy of the product is known as an environment. Each
environment will be created for a specific purpose, according to your site plans, and
accessible to a group of users deemed necessary for that purpose. For example, there will be
at least one testing environment where designated personnel will perform their testing tasks.

For planning purposes an environment is a single instance of:
e The Web applications deployed in a J2EE Web application server.

e The business applications deployed in a J2EE Web application server. This can be the
same physical J2EE Web application server or another instance (such as a separate
server).

e A database containing the product schema. Physically, a schema can exist in an
individual database instance or shared within a database instance (i.e. you can install
multiple schemas of the product in the same database).

While there is no restriction on the number of environments it is recommended that the
minimal number of copies of the product is installed using the guidelines outlined in the
Environment Management document in the Software Configuration Management series KB
Id: 560401.1 on My Oracle Support.

Administration User Id and Group

Prior to installing the product, you create a UNIX administration user ID and administration
group. This account is used to install and operate the product. The product administration
user ID and product group is provided as a parameter during the installation process. By
default, the product administration user ID is splsys (SPLADMIN parameter and
environment variable) and the group is splusr (SPLADMINGRP parameter and environment
variable). However, alternative values can be used according to your site standards.

The administration userid is responsible for the following:
e Itis the owner of the majority of the files installed for the product.

e [t is the only userid that should be used to run any of the administration tools
provided with the product.

e Itis the userid that owns the UNIX resources used by the product. When the product
is running, this userid owns the processes associated with running the base software.
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The administration userid should be protected from unauthorized use. If components of the
responsibility of administration need to be delegated to other users on the machine, we
recommend not giving out the administration userid. Instead, an alternative solution may
be sought (such as using sudo or similar security tools).

The administration userid should not be used for any of the following;:

e As a product end user. By default, the administration userid does not have access to
the functionality of the product.

e To run product background processes.

e To manipulate data files exported from or imported into the product from any
interfaces.

This technical document will refer to the administration userid as splsys. If your site uses an
alternative userid as the administration userid, substitute that userid value for splsys.

Implementation Tip: It is possible to implement a different owner per environment in the product.
Why would you want to do this? If you want to allow developers or testers to restart environments
themselves, you can give access only to appropriate environments to distribute the administration.
This can be achieved by installing the product with different userids. You must log in and
administrate each environment with its account only.

Directory Structure

In an effort to facilitate upgrades and ease maintenance, the product installation process
creates a very specific directory hierarchy under the administration user ID of splsys (by
default). The structure holds all the code, system products, scripts and temporary files that
are created by the product during installation and operation.

Note. Every part of the product relies on the fact that this directory structure and the files within
remain intact as delivered.

Note. At no time should you modify any of the supplied programs or scripts without the express
direction of Oracle

There are two different directory structures that the product application uses:
e Base code directory structure (denoted in this documentation as <SPLDIR>)

e Application output directory structure / log directory (denoted in this documentation
as <SPLDIROUT>)

Within each of the structures, there is a mount point and a subdirectory for each
environment <environment> installed on the machine. The base mount point <SPLDIR>
contains the environment directories that hold all of the application software for each
particular environment. The application output mount point <SPLDIROUT> contains the
environment directories that hold temporary files (such as the output batch) as well as batch
log files. The default <SPLDIR> directory is /sp1 and the default <SPLDIROUT> directory
is /spl/sploutput.

When a user logs on to a particular environment of the product either using the browser-
based interface or directly on UNIX/Windows, the environment is set up (i.e. environment
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variables, etc.) to point to the appropriate directory structure under the mount point. The
environment variable that points to an environment directory under <SPLDIR> is
$SPLEBASE (or %SPLEBASE% in Windows). The environment variable that points to an
environment directory under <SPLDIROUT> is $SPLOUTPUT (or %SPLOUTPUT% on
Windows). The SPLEBASE and SPLOUTPUT environment variables are two of the standard
environment variables used by the utilities provided with the product and runtime.

Implementation Tip. The actual location of the application directory <SPLDIR> and application
output directory <SPLDIROUT> is up to site standards. The product does not care where it is
installed as it internally uses the environment variables to access the correct locations.

The actual location for the mount points can differ per environment if you want. This is
handy if you need to vary the location because you do not have enough space for all your
non-production environments. Typically the number of environments during an
implementation varies according to the level of access and desired amount of testing and
training. The only restriction is that there can only be one location for SPLEBASE and
SPLOUTPUT per environment.

Software Directory Structure

The following components are stored in the base code directory structure:
¢ Runtimes for Components — All the runtime executables for the base software.
¢ Business Object Binaries — All the binaries that contain the business logic.
e Configuration Files — All the configuration files for the business objects and runtimes
e Scripts — Any administration or runtime scripts that are supplied to the customer.
e Supported Plug-ins — Source and executable for supplied plug-ins.

The following figure depicts the layout of where the product code is placed upon installation
into the file system (where <environment> is the environment name chosen during the
installation process):
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<SPLDIR>

<environment>

conf

metadata

SF

lib

java

logs

\— system

osbapp

product

runtime

scripts

__________________________

soaapp

splapp See next section

structures

templates

tmp

The following table outlines the typical contents of these directories:

Directory Contents

bin Utilities and commands for operations and configuration.
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Directory Contents

cobo] For products that support COBOL, a set of subdirectories that contain
the source and object code for any supplied COBOL based plug-ins.
Any compile output is also held in this structure. The source directory
can be referenced by the environment variable SPLSOURCE. The build
directory can be referenced by the environment variable SPLBUILD.

etc A set of directories holding configuration files used in the product as
well as template files and base libraries used to generate the
configuration files.

java Location of temporary files for java execution

logs\system Directory containing application logs files. This is independent of Web
application server, Business Application Server and Database Server
log files.

osbapp Oracle Service Bus integration (optional)

product Directories containing any bundled software with the product.

runtime Directory containing any compiled objects for the product.

scripts Directory containing any implementation specific scripts.

services For products that support COBOL, directory containing COBOL source
service definitions for the development kit and compilation

soaapp Oracle SOA integration (optional)

splapp Directories containing the J2EE Web Applications (see below)

structures Internal structures used for configuration utilities

templates Base templates used to build configuration files

tmp Directory used to hold intermediary files used for the deployment

process

Under the splapp subdirectory for each environment there are a number of subdirectories:
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splapp

applications

billview

businessapp

config

mpl

security

servers

standalone

Xai

xmIMetalnfo

Directory

Contents

applications

Location of the Web application product files

billview Location of the online bill viewing files (Products supporting bill view
only)

businessapp Location of the business application product files

config Location of temporary configuration files.

mp1 Location of the runtime and configuration for the Multi-Purpose
Listener component (Products supporting mpl only)

myserver Reserved for future use.

security Default location of domain security initialization files (Oracle
WebLogic only)

servers Default location of copies of configuration and associated files (Oracle
WebLogic only)

standalone Location of common Java libraries and the batch component of the
product. Used for batch component.

xai Location of the Web services adapter configuration and Incoming
service schemas

xmIMetaInfo

Location of the service definitions for the product.

Warning: Under no circumstances should files be manually altered in these directories unless
instructed by Oracle Support. The Oracle Utilities SDK will deposit files in the relevant locations in
this structure using the Packaging component of the SDK or using the Development tools directly
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Directory Permissions

Note: This facility on applies to Linux and Unix platforms only.

The directories within the product are controlled by the operating system security relating to
the administration user assigned to the product. The table below outlines the permissions
under the $SPLEBASE location:

Directoryl/files Owner Group Other
cobol ™w R

etc ™ r

Individual files ™ r

Togs ™w r
Togs/system ™w rw

Oracle WebLogic Configuration Files rwx rw

Oracle WebLogic shell scripts (.sh) rwx rx

product WX rx
product/apache-ant/bin/ant rwx rXx X
runtime rwx r

scripts rwX rx

Shell scripts (.sh) in bin rwx rXx

osbapp, soaapp, splapp Twx rx
structures TwX X

templates rwX rx

tmp TWX rx

Legend: r = Read Only, rw = Read Write, rwx = Read Write Execute, rx — Read/Execute, blank
=no permissions.

These permissions are set by the setpermissions. sh utility which is executed as outlined
in the Installation Guide.

Output Structure

The product processes (batch and online) that produce output and logs place information in
this directory structure. The environment directories are referenced by the environment
variable SPLOUTPUT. By default, this directory is created as /sp1/splapp, though this can
be substituted for an alternative during the installation process. The figure below illustrates
the typical directory structure for this location (where <environment> is the environment
name chosen during the installation process):
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<SPLOUTPUT>

|— <environment>

The implementation may add subdirectories as their site standards and implementation

dictates.

Environment Variables

The product uses a number of environment variables to determine where information is

stored and to be placed for its internal operations. Becoming familiar with these variables
will assist you in finding information quickly and efficiently.

Note. If a custom script is written to access or write information to the product functionality, it is
highly recommended that the following variables be referenced in your scripts. This is to maximize the
chance that your script will remain functional across upgrades.

The following table outlines some of the key environment variables:

Variable

Usage

ADF_HOME

Location of the Oracle ADF files

ANT_ADDITIONAL_OPT

Options for ant as per the configuration settings at
installation time

ANT_HOME Location of ant build utilities

ANT_OPTS Options for ant for Oracle SDK

ANT_OPT_MAX Maximum memory settings for ant as per the configuration
settings at installation time

ANT_OPT_MIN

Minimum memory settings for ant as per the configuration
settings at installation time

CHILD_JVM_JAVA_HOME

Location of JVM used for COBOL integration (COBOL based
products only)

CMPDB Database Type

COBDIR Location of COBOL runtime (COBOL based products only)

COBIWM Name of JVM for COBOL integration (COBOL based products
only).

COBMODE Execution mode of COBOL runtime (32 or 64 bit) (COBOL
based products only)

CUS