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About this documentation

This documentation describes how to use the Apama Integration Adapter Framework (IAF). The
IAF is a middleware-independent and protocol-neutral adapter tailoring framework designed to
provide for the easy and straightforward creation of software adapters to interface Apama with
middleware buses and other message sources. It provides facilities to generate adapters that can
communicate with third-party messaging systems, extract and decode self-describing or schema-
formatted messages, and flexibly transform them into Apama events. Vice-versa, Apama events can
be transformed into the proprietary representations required by third-party messaging systems.

It provides highly configurable and maintainable interfaces and semantic data transformations.

An adapter generated with the IAF can be re-configured and upgraded at will, and in many cases,
without having to restart it. Its dynamic plug-in loading mechanism allows a user to customize it to
communicate with proprietary middleware buses and decode message formats.

Preface

How this book is organized

The information in this book is organized as follows:
®* '"The Integration Adapter Framework" on page 11 describes the architecture of the IAF.

® "Using the IAF" on page 17 describes how to start, stop, and manage the IAF runtime. It also
describes the IAF sample applications.

® "C/C++ Transport Plug-in Development" on page 48 presents the C/C++ Transport Plug-in

Development Specification and describes how to implement transport layer plug-ins in C and C+
+.

® "C/C++ Codec Plug-in Development" on page 62 presents the C/C++ Codec Plug-in
Development Specification and describes how to implement codec layer plug-ins in C and C++.

e "C/C++ Plug-in Support APIs" on page 83 describes programming interfaces provided with
the Apama software that may be useful in implementing transport layer and codec plug-ins for
the IAF.

® "Transport Plug-in Development in Java" on page 89 presents the Transport Plug-in
Development Specification for Java and describes how to implement transport layer plug-ins in
Java.

Developing Adapters  5.2.0 - APAM A 7



Documentation roadmap

® "Java Codec Plug-in Development" on page 98 presents the Codec Plug-in Development
Specification for Java and describes how to implement codec layer plug-ins in Java.

® "Plug-in Support APIs for Java" on page 111 describes the Java interface for recording status
and error log messages from the IAF runtime and any plug-ins loaded within it.

®* "Monitoring Adapter Status" on page 116 describes how to provide status information about
IAF adapters.

®  "Out of and Connection Notifications" on page 130 describes the set of out of band events that
can be used to notify adapters when sender and receiver components connect to or disconnect
from the IAF.

® "The Event Payload" on page 135 describes how to add a payload field to an Apama event
type. A payload field is used to accommodate data that does not comply with the rigid structure
of an Apama event.

® 'Standard Plug-ins" on page 137 describes the standard Apama plug-ins. These are the File
Transport, String Codec and Null Codec plug-ins and are available in both C and Java.

®* "Apama File Adapter” on page 164 describes the Apama File adapter and the Apama Database
Connector (ADBC) adapter.

Preface

Documentation roadmap

On Windows platforms, the specific set of documentation provided with Apama depends on
whether you choose the Developer, Server, or User installation option. On UNIX platforms, only the
Server option is available.

Apama provides documentation in three formats:

® HTML viewable in a Web browser

* PDF

* [Eclipse Help (if you select the Apama Developer installation option)

On Windows, to access the documentation, select Start > All Programs > Software AG > Apama 5.2 >
Apama Documentation . On UNIX, display the index.ntm1 file, which is in the doc directory of your
Apama installation directory.

The following table describes the PDF documents that are available when you install the Apama
Developer option. A subset of these documents is provided with the Server and User options.

Title Contents
What’s New in Apama Describes new features and changes since the previous release.
Installing Apama Instructions for installing the Developer, Server, or User
Apama installation options.

Developing Adapters  5.2.0 - APAMA 8



Documentation roadmap

Title

Contents

Introduction to Apama

Introduction to developing Apama applications, discussions of
Apama architecture and concepts, and pointers to sources of
information outside the documentation set.

Using Apama Studio Instructions for using Apama Studio to create and test Apama
projects; write, profile, and debug EPL programs; write J]Mon
programs; develop custom blocks; and store, retrieve and
playback data.

Developing Apama Instructions for using Apama Studio’s Event Modeler editor

Applications in Event
Modeler

to develop scenarios. Includes information about using
standard functions, standard blocks, and blocks generated
from scenarios.

Developing Apama
Applications in EPL

Introduces Apama’s Event Processing Language (EPL) and
provides user guide type information for how to write EPL
programs. EPL is the native interface to the correlator. This
document also provides information for using the standard
correlator plug-ins.

Apama EPL Reference Reference information for EPL: lexical elements, syntax, types,
variables, event definitions, expressions, statements.
Developing Apama Introduces the Apama in-process API for Java, referred to

Applications in Java

as JMon, and provides user guide type information for how
to write Java programs that run on the correlator. Reference
information in Javadoc format is also available.

Building Dashboards Describes how to create dashboards, which are the end-user

interfaces to running scenario instances and data view items.
Dashboard Property Reference information on the properties of the visualization
Reference objects that you can include in your dashboards.

Dashboard Function

Reference information on dashboard functions, which allow

Reference you to operate on correlator data before you attach it to
visualization objects.

Developing Adapters Describes how to create adapters, which are components that
translate events from non-Apama format to Apama format.

Developing Clients Describes how to develop C, C++, Java, or .NET clients that can

communicate with and interact with the correlator.

Writing Correlator Plug-ins

Describes how to develop formatted libraries of C, C++ or Java
functions that can be called from EPL.

Deploying and Managing
Apama Applications

Describes how to:

Developing Adapters 5.2.0
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Contacting customer support

Title Contents

* Use the Management & Monitoring console to configure,
start, stop, and monitor the correlator and adapters across
multiple hosts.

* Deploy dashboards over wide area networks, including
the internet, and provide dashboards with effective
authorization and authentication.

* Improve Apama application performance by using multiple
correlators, and saving and reusing a snapshot of a
correlator’s state.

* Use the Apama ADBC adapter to store and retrieve data in
JDBC, ODBC, and Apama Sim databases.

* Use the Apama Web Services Client adapter to invoke Web
Services.

* Use correlator-integrated messaging for JMS to reliably send
and receive JMS messages in Apama applications.

* Use Universal Messaging to connect correlators.

Using the Dashboard Viewer Describes how to view and interact with dashboards that are
receiving run-time data from the correlator.

Preface

Contacting customer support

You may open Apama Support Incidents online via the eService section of Empower at http://
empower.softwareag.com. If you are new to Empower, send an email to empower@softwareag.com with
your name, company, and company email address to request an account.

If you have any questions, you can find a local or toll-free number for your country in our Global
Support Directory at https://empower.softwareag.com/public_directory.asp and give us a call.

Preface
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Overview

Chapter 1: The Integration Adapter Framework

B OVEIVIBW .o 11
B ATCNITECIUE ..ot 12
B THE traNSPOM TAYET ..o bbb 14
B THE COUBC IAYET ...ttt bbbt 14
B The SemantiC MAPPET TAYEE ......cciiceiciiiee e e s ettt 15
B CONENES OF te TAF ... 16

There are two ways of integrating with Apama through software. The first is to use the low-

level Client Software Development Kits (SDKs) for C, C++ or Java to write your own custom
software interface. The second is to instantiate an adapter with the higher-level Integration Adapter
Framework (IAF). This document Developing Adapters describes how to use the IAF.

For information on using the Client Software Development Kits see "Working with projects" in
Developing Clients.

This section contains the following topics:

®* "Overview" on page 11

® "Architecture" on page 12

® "The transport layer" on page 14

® "The codec layer" on page 14

® "The Semantic Mapper layer" on page 15
® "Contents of the IAF" on page 16

Overview

The IAF is a middleware-independent and protocol-neutral adapter tailoring framework. It is
designed to allow easy and straightforward creation of software adapters to interface Apama with
middleware buses and other message sources. It provides facilities to generate adapters that can
communicate with third-party messaging systems, extract and decode self-describing or schema-
formatted messages, and flexibly transform them into Apama events. In the opposite direction,
Apama events can be transformed into the proprietary representations required by third-party
messaging systems. It provides highly configurable and maintainable interfaces and semantic data
transformations. An adapter generated with the IAF can be re-configured and upgraded at will, and
in many cases, without having to restart it. Its dynamic plug-in loading mechanism allows a user to
customize it to communicate with proprietary middleware buses and decode message formats.

On the other hand, the SDKs provide lower-level client application programming interfaces that
allow one to directly connect to Apama and transfer Apama Event Processing Language (EPL) code
and events in and out. (The Apama Event Processing Language is the new name for MonitorScript.)
The SDKs provide none of the abstractions and functionality of the IAF, and hence their use is only

Developing Adapters  5.2.0 - APAM A 1"



Architecture

recommended when a developer needs to write a highly customized and very high performance
software client, or wishes to integrate existing client code with Apama in process.

The IAF is available on all platforms supported by Apama, although not all adapters will work on
all platforms. For the most up-to-date information about supported platforms and compilers, see
Software AG's Knowledge Center in Empower at https://fempower.softwareag.com.

Architecture

The first step in integrating Apama within a user environment is to connect the correlator to one or
more message/event sources and/or sinks. In the majority of cases the source or provider of messages
will be some form of middleware message bus although it could also be a database or other storage
based message source, as well as an alternative network-based communication mechanism, like a
trading system. The same applies for the sink or consumer of messages.

These message sources and/or sinks vary extensively. Typically each comes with its own proprietary
communications paradigm, communications protocol, message representation and programming
interfaces. Interfacing any software like Apama with a source/sink of messages like a message bus
therefore requires the writing of a specialized software adapter or connector, which needs to be
maintained should the messaging environment or the message representation change. The adapter
needs to interface with the messaging middleware or message source, receive messages from it and
decode them, and then transform them into events that Apama can understand and process. The
latter transformation is not always straightforward, as the message representation might vary from
message to message and require semantic understanding.

Conversely, the events generated by Apama need to be processed in the inverse direction and
eventually end up back on the message bus.

Note: In the Apama documentation, a message traveling from a message source through the IAF
and into Apama is described as traveling downstream, whereas a message output as an alert from
Apama and progressing back out through the IAF towards a message sink is described as traveling
upstream.

In order to facilitate development of software adapters, Apama provides the IAF. In contrast to

the SDKs, the IAF is not a programming library. The IAF is effectively a customizable, middleware
independent, generic adapter that can be adapted by a user to communicate with their middleware
and apply their specific semantic transformations to their messages.

Developing Adapters 5.2.0 - APAM A 12
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Figure 1. The architecture of an IAF adapter
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As illustrated above, the IAF acts as the interface between the messaging middleware and the event
correlator. There are four primary components to the IAF:

The Transport Layer. This is the layer that communicates with the user’s message source/sink.
Its functionality is defined through one or more Apama or user-provided message source/sink
specific transport plug-ins, written in C, C++ or Java.

The Codec Layer. The codec layer translates messages from any custom representation into a
normalized form and vice-versa. The transformation is carried out by one of its codec plug-ins.
These can be provided by Apama or by the user, and may be written in C, C++ or Java. Note that
Java codec plug-ins may only communicate with Java transport plug-ins, and C/C++ codec plug-
ins with C/C++ transport plug-ins.

The Semantic Mapper. This layer provides functionality to transform the messages received from
the message source into Apama events. The Semantic Mapper is a standard component that is
configured for use with a particular adapter by means of a set of semantically rich translation
mapping rules. These rules define both how to generate Apama events from externally generated
messages and how user-custom messages for an external destination may be generated from
Apama events.

An adapter can be configured to bypass this kind of mapping in the Semantic Mapper. Used this
way, the Semantic Mapper converts the string form of an Apama event directly to a normalized
form and vice-versa.

The Apama Interface layer. This layer abstracts away communication with Apama’s event
correlator. It injects EPL definitions and event instances into the event correlator and
asynchronously receives back events from it.

Additionally, the engine_send and engine_receive tools can be run against the IAF simply by supplying
the port on which the IAF is running. For example, running

engine receive -p 16903
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connects to the IAF running on the default port and receives all event emitted by it.

The next sections explore the transport, codec and Semantic Mapper layers in more detail.

The transport layer

The transport layer is the front-end of the IAF. The transport layer’s purpose is to communicate with
an external message source and/or sink, extracting downstream messages from the message source
ready for delivery to the codec layer, and sending Apama events already encoded by the codec layer
on to the message sink.

This layer interfaces with the middleware message bus or message source/sink through the latter’s
custom programming interface. It receives and dispatches messages from and to it as well as
carrying out other proprietary operations. Depending on the nature of the message bus or message
source in use, these operations could include opening a database file and running SQL queries on it,
registering interest in specific message topics with a message bus, or providing security credentials
for authentication. Note that if the IAF is also being used to output messages back to a message sink,
then it must also carry out the operations required to enable this; for example, opening and writing
to a database file, or dispatching messages onto a message bus.

As this functionality depends entirely on the message source and/or sink the IAF needs to interface
with, the transport layer’s functionality is loaded dynamically through a custom transport plug-in.

Although Apama provides a set of standard transport plug-ins for popular messaging systems,

the user may develop new transport plug-ins. See "C/C++ Transport Plug-in Development" on

page 48 and "Transport Plug-in Development in Java" on page 89 for the Transport plug-in
Development Specifications for C/C++ and Java, which describe how custom transport plug-ins may
be developed in the C, C++ and Java programming languages.

The transport layer can contain one or more transport layer plug-ins. These are loaded when the
adapter starts, and the set of loaded plug-ins can be changed while the adapter is running. In
addition, a loaded plug-in may be re-configured at any time using the IAF Client tool. If a transport
plug-in requires startup or re-configuration parameters, these need to be supplied in the IAF
configuration file as documented in "The IAF configuration file" on page 26.

Because a transport layer plug-in effectively implements a custom message transport, this manual
uses the terms transport layer plug-in and event transport interchangeably.

The codec layer

While the transport layer communicates with the custom message sources and sinks and extracts
messages, such as stock trade data, from them, the responsibility of the codec layer is to correctly
interpret and decode each message into a ‘normalized’ format on which the semantic mapping rules
can be run; similarly in the upstream direction a codec may be responsible for encoding a normalized
message in an appropriate format for transmission by particular transport(s).

Message sources like middleware message buses typically use proprietary representation of
messages. Messages might appear as strings (possibly human readable or otherwise encoded) or
sequences of binary characters. Messages might also be self-describing (possibly in XML or through
some other proprietary descriptive format) or else be structured according to a schema available
elsewhere.
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Producing a universal generic normalized format from these messages requires the codec layer to
understand the particular format of the messages. In the upstream direction the codec layer needs to
encode the messages correctly according to the destination message sink.

As with the transport layer, in order to enable this custom functionality, the IAF is designed to
dynamically load codec plug-ins that are capable of decoding and encoding the messages being
received, when supplied with any required configuration properties. Apama provides some generic
codec plug-ins, such as the stringcodec codec. This can decode most string based name-value
representations of messages once it is configured with the syntactic elements used to delimit the
elements in a message. In addition the user may develop proprietary codec plug-ins. See "C/C+

+ Codec Plug-in Development" on page 62 and "Java Codec Plug-in Development" on page

98 for the Codec plug-in Development Specifications for C/C++ and for Java, which describe how
custom codec plug-ins may be developed using the C, C++ and Java programming languages.

An adapter can load multiple codec plug-ins (to deal with different message types). These are loaded
at startup and the set of loaded codecs can be changed while the adapter is running. Individual
codec plug-ins may also be re-configured at any time. If a codec plug-in requires startup or re-
configuration parameters, these need to be supplied in the IAF configuration file as documented in
"The IAF configuration file" on page 26.

This manual uses the terms codec layer plug-in and event codec interchangeably.

The Semantic Mapper layer

The Semantic Mapper maps and transforms incoming messages into Apama events that can be
passed into the event correlator. Conversely, it can accept incoming Apama events and map them
into messages that can be sent upstream on the user’s message sink.

Apama events are rigidly defined. Every event must be structured according to a well-defined

type definition. Therefore all events are of a specific named type, where this defines the number of
fields (or parameters) in the event, their order, the name of each field, and its type. Furthermore it

is possible to define which fields are relevant for querying in EPL event expressions, and which are
not. See Developing Apama Applications in EPL for further information on event type definitions and
EPL event expressions. This rigorous format permits the event correlator to be highly optimized and
contributes towards Apama’s scalable performance.

The source messages that are to be passed into Apama as events (or the sink messages that Apama
needs to generate) might match this specification, in which case the mapping will be straightforward.
However, they might also differ in several ways, some of which are listed here:

®* The messages might be self-describing, and need to be parsed in order to deduce what fields they
contain.

® The fields contained in every message might appear in varying order.

®* Some messages of different types and with differing sets of fields might reflect the same
information but in a different format (e.g. trade events from different markets or news headlines
from different sources).

®* The set of fields contained in messages might differ even if the messages are all of the same type.

®* The messages might not be of an obvious type, and their nature (e.g. a trade event or a news
headline) might need to be deduced from their contents.

* The set of fields might be enhanced over time to capture additional information.

Developing Adapters 5.2.0 - APAMA 15



Contents of the IAF

®* Some messages might have fields that are completely irrelevant.

®* Some messages might have fields that are irrelevant for matching on but might be useful
otherwise.

In order to address these conditions and allow meaningful Apama events to be created from external
messages, the Semantic Mapper supports a semantically rich set of translation and transformation
rules. These need to be expressed in the IAF configuration file.

The rules available are described in "Event mappings configuration" on page 29.

You can configure an adapter so that some events bypass this kind of mapping in the Semantic
Mapper. Instead of mapping each field in an incoming event to a field in an Apama event or the
converse, the entire event is treated as a string in a single field.

Contents of the IAF

The Integration Adapter Framework is included when you select Developer or Server during the
Apama installation.

The Integration Adapter Framework contains the following components:
* Core files — these include the IAF Runtime, the management tools and the libraries they require.

* Example adapters written in C and Java — this includes the complete sources of the
FileTransport/JFileTransport transport layer plug-ins and the stringcodec/ gstringcodec plug-
ins, sample configuration files, a file with a set of input messages, an EPL file with a sample
application, and a set of reference result messages.

There is also a set of Market examples written in C and Java — these provide access to streaming
prices for pepth and rick and a facility to place orders, on which executions are reported. The
adapter also reports its status (whether it is connected or not, or if the IAF process has been
stopped). This is used by the subscription and order management services. A sample server
implemented in Python is included. It requires Python 2.4 or later. Refer to the README file in
the samples\iaf plugin\market directory for more information and instructions on how to build
and run the Market examples.

®* A suite of development materials — these include the C/C++ header files and Java API sources
required to develop transport and codec layer plug-ins for both languages. Also included is
a skeleton transport and codec plug-in in C, the IAF configuration file XML Document Type
Definition (DTD), a makefile for use with GNU Make on UNIX, and a ‘workspace’ file for use
with Microsoft’s Visual Studio.NET on Microsoft Windows.

Developing Adapters 5.2.0 - APAMA 16



The IAF runtime

Chapter 2: Using the IAF
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This section describes how to start and manage the Integration Adapter Framework and how to
specify an adapter’s configuration file. It contains the following topics:

® "The IAF runtime" on page 17

® "[AF Management — Managing a running adapter I" on page 21
®* "[AF Client - Managing a running adapter II" on page 24

® "[AF Watch — Monitoring running adapter status" on page 25

® "The IAF configuration file" on page 26

® "[AF samples" on page 45

The IAF runtime

Once installed, running the IAF is straightforward. As already stated, the IAF is not a development
library but a generic adapter framework whose functionality can be tailored according to a user’s
requirements through loading of the appropriate plug-ins.

In order to create an adapter with the IAF, one must supply a configuration file. This file —
described in "The IAF configuration file" on page 26 — specifies which plug-ins to load and what
parameters to configure them with, defines the translation and transformation rules of the Semantic
Mapper, and configures communication with Apama.

The adapter can then be started as follows:

> iaf configuration.xml

IAF library paths

In order for the IAF to successfully locate and load C/C++ transport layer and codec plug-ins, the
location(s) of these must be added to the environment variable 1p_118rary_pata on UNIX, or rats on
Windows.

A transport or codec plug-in library may depend on other dynamic libraries, whose locations should
also be added to the Lp_r1BrRarY PATH OT PATH environment variable as appropriate for the platform.
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The documentation for a packaged adapter will state which paths should be used for the adapter’s
plug-ins. Note that on the Windows platform, the IAF may generate an error message indicating that
it was unable to load a transport or codec plug-in library, when in fact it was a dependent library of
the plug-in that failed to load. On UNIX platforms the IAF will correctly report exactly which library
could not be loaded.

When using the IAF with a Java adapter the location of the Java Virtual Machine (JVM) library is
determined in the same way. On UNIX systems the tp_r1Brary_pars environment variable will be
searched for a library called 1ibjvn.so, and on Windows the IAF will search for jvm.q11, first in the
third party\jre\bin\server and third party\jre\bin directories of the Apama installation referenced by
the apava_noMe environment variable, then in any other directories on the rars environment variable.
Using a JVM other than the one shipped with Apama is not supported and Technical Support will
generally request that any Java-related problems with the IAF are reproduced with the supported
JVM. Apama requires JDK 6.0 and ships with Oracle JRE 7.0. See "Java configuration (optional)" on
page 44 for information about how the location of Java plug-in classes are determined.

IAF command line options

The complete usage information for the executable iaf (on UNIX) or iaf.exe (on Windows) is as
follows. This can be displayed at any time by launching the IAF with the --nhe1p option.

Usage: iaf [ options ] [ config.xml ]

Where config.xml is the name of a configuration file using the format
described in the Integration Adapter Framework documentation.

Options include:

-V | --version Print program version info

-h | --help This message

-p | —--port <port> Port to listen for commands on (default is 16903)
-f --logfile <file> Log to named file (default is stderr)

|
-1 | --loglevel <level> Set logging verbosity. Available levels
are TRACE, DEBUG, INFO, WARN, ERROR, FATAL, CRIT and OFF.

The default logging level is INFO.

-t | --truncat Truncate the log file

-N | —--name <name> Set the component name

-e | —--events Dump event definitions to stdout then exit
--logQueueSizePeriod <p> Send info to log every <p> seconds

-Xconfig | --configFile <file> Use service configuration file <file>

Note that a configuration file must be provided unless the -h or -V
options are used.

Unless -e or --events are used, the above will generate and start a custom adapter, load and initialize
the plug-ins defined in the configuration file, connect to Apama, and start processing incoming
messages.

When the -e or --events command line switches are used, iaf generates event definitions that can

be saved to a file and injected during your application’s startup sequences as specified by Apama
Studio, the Enterprise Management and Monitoring console (EMM), or Apama command line tools.
If either of these switches is used, the IAF will load the IAF configuration file, process it, generate
the event definitions and print them out onto stdout (standard output) and promptly exit. A valid
configuration file must be supplied with either of these switches. The output definitions are grouped
by package, with interleaved comments between each set. If all the event types in the configuration
are in the same package, the output will be valid EPL code that can be injected directly into the
correlator. Otherwise, it will have to be split into separate files for each package. The IAF can be
configured to automatically inject event definitions into a connected correlator, but this is not the
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default behavior. The event definitions generated by the -< or --events options are exactly what the
IAF would inject into the correlator, if configured to do so.

The -xconfig and --configrile are reserved for usage under guidance by Apama support. For more
information about the service configuration file, see .

If the --10gfile and --10g1evel command line switches are provided, any logging settings set in the
IAF configuration file (<1ogging> and <plugin-logging>) will be ignored.

If the IAF cannot write to the log file specified either with the --10gfi1e option or in the adapter’s
configuration file, the IAF will fail to start.

IAF log file status messages

The IAF sends status information to its log file every 5 seconds (the default behavior) or at time
intervals you specify with the --10goucuesizereriod option when you start the IAF. IAF status
information contains the following elements:

Status line element Description

APEVRX Number of Apama events received since the IAF started.
These events were received from the correlator that the IAF is
connected to.

ApEVTx Number of Apama events sent since the IAF started. These
events were sent to the correlator that the IAF is connected to.

TrEVvRx Number of events received by all transports in the IAF since
the IAF started. These events were received from user-defined
sources outside the correlator.

TrEvTx Number of events sent from all transports in the IAF since the
IAF started. These events were sent to user-defined targets
outside the correlator.

vm Number of kilobytes of virtual memory being used by the IAF
process.

si The rate (pages per second) at which pages are being read from
swap space.

s0 The rate (pages per second) at which pages are being written to
swap space.

For example:

Status: ApEVRx=589 ApEvITx=2056000 TrEvRx=2056008 TrEvTx=587 vm=407200 si=0.0 so0=0.0

IAF log file rotation
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Rotating the IAF log file refers to closing the IAF log file while the IAF is running and opening a new
log file. This lets you archive log files and avoid log files that are too large to easily view.

Each site should decide on and implement its own IAF log rotation policy. You should consider

How often to rotate log files
How large an IAF log file can be
What IAF log file naming conventions to use to organize log files.

There is a lot of useful header information in the log file being used when the IAF starts. If you
need to provide log files to Apama technical support, you should be able to provide the log file
that was in use when the IAF started, as well as any other log files that were in use before and
when a problem occurred.

On Windows, to automate log file rotation, you can set up scheduled tasks that run the following
utilities:

The following command instructs the IAF to close the log file it is using and start using a log file
that has the name you specify. When you run this request to rotate the log file the IAF log file has
a new name each time you rotate it. This is because Windows does not let you change the name
of a file that is being used. Be sure to enclose the argument after -r in quotation marks.

iaf management -r "setLogFile new-log-filename"

You can configure the IAF to log to two separate files. Each command instructs the IAF to start
using the specified log file for either the IAF core processes (generic IAF information such as
status messages) or the IAF plug-in processes (transports and codecs being used). Be sure to
enclose the argument after -r in quotation marks.

iaf management -r "setCoreLogFile new-log-filename"
iaf management -r "setPluginLogFile new-log-filename"

Consider using two IAF log files when you need to focus on diagnosing something specific to
your application, for example, you need to easily spot authentication messages. If you do use
separate log files you might want to rotate them at the same time so that they stay in sync with
each other.

On UNIX, to automate log file rotation, you can write a cron job that periodically does any of the
following:

Set log file name

iaf management -r "setLogFile new-log-filename"

Set core log file and plugin log file

iaf management -r "setCoreLogFile new-log-filename"
iaf management -r "setPluginLogFile new-log-filename"

Reopen the log

iaf management -r "reopenLog"

Move the IAF log file before you execute the reopenrog request. Since UNIX allows you to rename
a file that is in use, the IAF processes will log to the renamed log file. When you then request the
IAF to reopen its log file the IAF creates a new log file with the same name. For example, suppose
you move iaf current.log tO iaf archive 2014 01 31.log and then send a reopenLog request. The IAF
creates iaf_current.log, Opens it, and begins sending any log messages to it. Be sure to enclose the
argument after -r in quotation marks.
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If you are using two IAF log files, the reopenrog request applies to both of them. Consequently,
you want to move both log files before you issue the reopenrog request.

®* Send a stcuur signal

You can write a cron job that sends a s1cuur signal to IAF processes. The standard UNIX sicuup
mechanism causes IAF processes to re-open their log files.

The cron job should first rename log files. Since UNIX allows you to rename a file that is in

use, the IAF processes will log to the renamed log files until the cron job sends a szcrur to IAF
processes. The s1cuue signal makes the processes re-open their log files and so they open files that
have the old names and begin using them. Of course, these files are initially empty because the
IAF must re-create them.

Sending a stcuur signal does the same thing as the reopenzog request. Also, a szcuup signal forces
the IAF configuration file to be reloaded and this reload stops and starts the transports and
codecs.

If you instruct the IAF to open a named log file and the IAF cannot open that log file or cannot write
to that log file, the IAF sends log messages to stderr but does not generate an error.

Apama does not support automatic log file rotation based on time of day or log file size.

IAF Management — Managing a running adapter |

The IAF Management tool is provided for performing generic component management operations
on a running adapter. It can be used to shut down a running adapter, request the process ID of a
running adapter, or check that an adapter process is running and acknowledging communications.
Any output information is displayed on stdout.

See also "[AF Client — Managing a running adapter II" on page 24 for IAF-specific management
information, as opposed to this generic component management tool.

The executable for interfacing with the IAF’s management interface status is iaf management.exe (On
Windows) or iaf management (on UNIX). When it is run with the -n command line option it displays
the following usage information:

Usage: iaf management [ options ]
Where options include:

-V | --version Print program version info

-h | --help Display this message

-v | —-verbose Be more verbose

-n | —--hostname <host> Connect to a component on <host>

-p | —--port <port> Component is listening on <port>

-w | —--wait Wait forever for component to start

-W | --waitFor <num> Wait <num> seconds for component to start
-N | —--getname Get the name of the component

-T | —--gettype Get the type of the component

-Y | --getphysical Get the physical ID of the component

-L | --getlogical Get the logical ID of the component

-0 | —--getloglevel Get the log level of the component

-C | —--getversion Get the version of the component

-R | —--getproduct Get the product version of the component
-B | —--getbuild Get the build number of the component

-F | —--getplatform Get the build platform of the component
-P | —--getpid Get the process ID of the component

-H | —--gethostname Get the hostname of the component

-U | —--getusername Get the username of the component

-D | --getdirectory Get the working (current) directory of the component
-E | —--getport Get the port of the component
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-c | —--getconnections Get all the connections to the component

-a | —--getall Get all of the above wvalues

-xs| —--disconnectsender <id> <reason> Disconnect sender with physical id <id>
-xr| --disconnectreceiver <id> <reason> Disconnect receiver with physical id <id>
-I | --getinfo <category> Get component-specific info for <category>

Use empty string to get all available categories
Multiple -I options may be specified

-d | --deepping Deep-ping the component
-1 | --setloglevel <level> Set logging verbosity to <level>. Available levels
are TRACE, DEBUG, INFO, WARN, ERROR, FATAL, CRIT and OFF
-r | --dorequest <reg> Send component-specific request <reg>
-s | —--shutdown <why> Shutdown the component with reason <why>

IAF Management options

The tool iaf management.exe (ON Windows) or iaf management (0N UNIX) takes a number of command
line options. These are:

Table 1. IAF Management options

-v Displays version information for the iaf management tool.

-h Displays usage information for running the iaf_management tool.

-v Displays information in a more verbose manner.

-n host Name of the host of the component that you want to connect to. The default is
localhost. You cannot use non-ASCII characters in the host name.

-p port Port on which the adapter is listening. The default is 16903.

-w Instructs the iaf management tool to wait for the component to start. This option is
similar to the -w option, except that the -w option instructs the iaf management tool
to wait forever. The -w option lets you specify how many seconds to wait. See the
information for the -w option for an example.

-W num Instructs the iaf_management tool to wait num seconds for the component to
start. If the component is not ready before the specified number of seconds has
elapsed, the iaf management tool terminates with an exit code of 1.

-N Displays the name of the component.

-T Displays the type of the component that the iaf management tool connects to.

-y Displays the physical ID of the component. This can be useful if you are looking
at log information that identifies components by their physical IDs.

-L Displays the logical ID of the component. This can be useful if you are looking at
log information that identifies components by their logical IDs.

-0 Displays the log level of the component. The returned value is one of the

following: TRACE, DEBUG, INFO, WARN, ERROR, CRIT, FATAL, OF OFF.
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Displays the version of the component.

Displays the product version of the component. For example, when the tool
connects to a correlator, it displays the version of the Apama software that is
running.

Displays the build number of the component. This information is helpful if
you need technical support. It indicates the exact software contained by the
component you connected to.

Displays the build platform of the component. This information is helpful if
you need technical support. It indicates the set of libraries required by the
component you connected to.

Displays the process ID of the correlator you are connecting to. This can be
useful if you are looking at log information that identifies components by their
process ID.

Displays the host name of the component. When debugging connectivity issues,
this option is helpful for obtaining the host name of a component that is running
behind a proxy or on a multihomed system.

Displays the user name of the component. On a multiuser machine, this is useful
for determining who owns a component.

Displays the working (current) directory of the component. This can be helpful if
a plug-in writes a file in a component’s working directory.

Displays the port of the component.

This option is for use by technical support. It displays all the connections to the
component.

Displays all information for the component.

—XS

Disconnect sender with physical id <id>

—Xr

Disconnect receiver with physical id <id>

-1 category This option is for use by technical support. It displays component-specific
information for the specified category.

-d Ping the component. This confirms that the component process is running and
acknowledging communications.

-1 level Sets the amount of information that the component logs. In order of decreasing
Verbosity, you can Specify TRACE, DEBUG, INFO, WARN, ERROR, FATAL, CRIT, OT OFF.

-T req This option is for use by technical support. It sends a component-specific

request.
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-s why Instructs the component to shut down and specifies a message that indicates the
reason for termination. The component inserts the string you specify in its log
file with a crzr flag, and then shuts down.

IAF Management exit status

The following exit values are returned:

Key Value
0 All status requests were processed successfully
1 No connection to the adapter was possible or the connection failed
2 Other error(s) occurred while requesting/processing status
3 Deep ping failed

IAF Client — Managing a running adapter Il

The IAF Client tool is provided for performing IAF-specific management operations on a running
adapter. It can be used to stop a running adapter, to temporarily pause sending of events from an
adapter into the event correlator, and to request an adapter to dynamically reload its configuration.

The executable for this tool is iaf_cilient (on UNIX) or iatf_client.exe (on Windows). The complete
usage information (as displayed when it is run with the --ne1p option) is as follows:

Usage: iaf client [ options ]
Where options include:

-h | --help This message

-n | —--hostname <host> Connect to an IAF on <host>

-p | —--port <port> IAF is listening on <port>

-r | —--reload Tell the IAF to reload its config

-s | —-suspend Tell the IAF to suspend event sending
-t | —--resume Tell the IAF to resume event sending

-g | --quit Tell the IAF to shut down

-v | —-verbose Be more verbose

-V | --version Print program version info

One of --reload, --quit, --suspend, -g, -r or -s must be specified

Note that if the adapter is listening for control connections on a non-standard port (specified with the
--port option to the iaf program), you must pass the same port number to iaf_client.

Also, can only use ASCII characters to specify the name of the host.

Suspend and resume

The --suspend and --resune options control the sending of events to the correlator, not to the external
transport.
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Adapter reload

The --re10ad option is worthy of further explanation. Using --reload it is possible to dynamically
reconfigure a running adapter from a changed configuration file without restarting the IAF.

When the IAF is started, it loads all the transport and codec plug-ins defined in its configuration file,
and initializes them with any plug-in-specific properties provided.

When an adapter is reconfigured using --reload, the IAF will:

® Dass the current set of <property> names and values in the configuration file to each loaded
transport and codec layer plug-in.

Note: Although plug-in authors will support dynamic reconfiguration of properties wherever
possible, it is important to be aware that there may be some properties that by the nature can not be
changed while the adapter is still running. These should be detailed in the documentation for the
transport or codec plug-in. Some transport and codec plug-ins may not support configuration file
reloading at all; this should be documented by the specific plug-ins.

®* Load and initialize any new transport and codec layer plug-ins that have been listed in the
<transports>and <codecs> sections of the configuration file.

®* Unload any transport and codec layer plug-ins that are no longer listed in the <transports> and
<codecs> sections of the configuration file.

Changing the nane of a running plug-in and performing a reload is equivalent to unloading the plug-
in and then loading it again. It is important to realize that this will result in any runtime state stored
in memory by the plug-in being lost.

Note: It is not possible to dynamically change a loaded plug-in’s C/C++ 1ibrary filename or Java
className, NOr to change a C/C++ plug-in into a Java one (or vice-versa).

If an adapter is reconfigured to use a different log file and the IAF cannot write to the new log file
when reloaded, the IAF uses the log file the adapter was using before reconfiguring. If the IAF
cannot use the original log file, it writes to stderr.

IAF Watch — Monitoring running adapter status

The IAF Watch tool allows one to monitor the live status of a running adapter. This is available as
iaf watch (on UNIX) or iaf watch.exe (on Windows).
The usage information for this tool, when run with the --ne1p option, is as follows:

Usage: iaf watch [ options ]
Where options include:

-h | --help This message

-n | —--hostname <host> Connect to an IAF on <host>

-p | —--port <port> IAF is listening on <port>

-i | —--interval <ms> Poll every <ms> milliseconds

-f | ——-filename <file> Write to <file> instead of to standard out
-r | --raw Raw (i.e. parser friendly) output
-t | --title Add header to output (Raw mode only)
-o | —--once Poll once then exit

-v | —--verbose Be more verbose

-u | --utfs Write output in utfs8

-V | --version Print program version info

By default the tool will collect status from the adapter once per second and display this in a human-
readable form. Note that if the adapter is listening for control connections on a non-standard port
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(specified with the --port option to the iar program), you must pass the same port number to

iaf watch.

Note: You should only use ASCII characters to specify the name of a host.

The IAF configuration file

An IAF configuration file is an essential part of any adapter generated with the IAF.

The configuration file must be formatted in XML, and the Document Type Definition (DTD) for it is
iaf_4_0.dtd, which is located in the etc directory of your installation. You may wish to use this DTD
in conjunction with your XML editor to assist you in writing a correctly formatted configuration file.

The configuration file is loaded and processed when the adapter process starts. A running adapter
can by signaled to reload and reprocess the configuration file at any time, by running the iatr _client
tool with the -r or --relcad option.

On UNIX platforms a szcaue signal sent to the IAF process re-opens the log file.

The root element in the configuration file is <adapter-config>. This must always be defined. Within it a
single instance of the following elements must exist:

® <transports> - This element defines the transport layer plug-in(s) to be loaded.
® <codecs> - Defines the codec layer plug-in(s) to be loaded.

®* <mapping> - Defines the mapping rules for the Semantic Mapper layer, which are used in the
conversion between codec layer normalized messages and correlator events.

Following those elements, there must be at least one of the following elements. It is also possible to
specify one of each of these elements:

® <spama> - Defines how the IAF connects to the Apama event correlator(s).

® cuniversal-messaging> - Defines how the IAF connects to Software AG's Universal Messaging
message bus.

There are also three optional elements that can appear before these required elements (in order):
® <logging> - Defines the log file and logging level used by the IAF.

®*  <plugin-logging> - Defines the log file and logging level used by the transport and codec layer
plug-ins.

®  <java> - Defines the environment of the embedded Java Virtual Machine (JVM) in which any Java
codec and transport plug-ins will run.

Each of these elements is discussed in more detail in the following sections.

Including other files

The adapter configuration file supports the XML x1nc1ude extension so you can reference other files
from the configuration file. This makes it possible, for example, to keep the transport properties in
one file and the mapping properties in another. For more information on XML Inclusions, see https://
www.w3.org/TR/xinclude/. The standard adapters packaged with the Apama installation use this
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scheme. For example, the Apama ODBC adapter specifies its transport properties in the adapters
\config\obBC.xnl.dist file and its mapping properties in the adapters\config\obBc-static.xml. For more
information on the standard Apama adapters, see "Apama File Adapter” on page 164.

In order to match the DTD, the xmins:xi attribute must be placed either on the <adapter-config>
element (as the name xnins:xi) or on the <xi:include> element. Apama strongly recommends that you
use only relative filenames instead of URLs to remote servers.

For example:

<adapter-config xmlns:xi="http://www.w3.0rg/2001/XInclude">
<transports>
<transport name="testmarketl" library="protocol-transport">
<property name="host" value="localhost"/>
<property name="port" value="12000"/>
</transport>
</transports>
<xi:include href="market-static.xml"
xpointer="xpointer (/static/codecs)"/>
<xi:include href="market-static.xml"
xpointer="xpointer (/static/mapping)"/>

Transport and codec plug-in configuration

The adapter configuration file requires both a <transports> and a <codecs> element.

The <transports> element defines the transport layer plug-in(s) to be loaded, and contains one or
more nested <transport> elements, one for each plug-in.

The syntax of the <codecs> element mirrors the <transports> element precisely, and contains one or
more nested <codec> elements, each of which defines a codec layer plug-in to be loaded.

The <transport> and <codec> elements

The transport or codec layer plug-in that should be loaded is defined by the attributes of the
<transport> OT <codec> elements:

®* Toload a C or C++ plug-in, there must be a 1ibrary attribute, whose value is the filename of
the library in which the plug-in is implemented. The extension and library name prefix will be
deduced automatically based on the platform the IAF is running on. For example, on Windows
library="rileTransport" would reference a file called rilerransport.di1; on a UNIX system the
library filename would be 1ibrilerransport.so.

* Toload a Java plug-in, instead provide a c1assname attribute, whose value is the fully qualified
name of the Java class that implements the plug-in.

If the optional jarvane attribute is also provided, the plug-in class will be loaded from the Java
archive (.jar) that it specifies; otherwise the IAF will use the usual classpath searching mechanism to
locate the class. See "Java configuration (optional)” on page 44 for more information about setting

a classpath for use with the IAF.

® All <transport> and <codec> elements must also have a name attribute. The name is an arbitrary
string used to reference the plug-in within the IAF, and must be unique within the configuration
file. Even if the same plug-in was to be loaded more than once inside the same IAF, the
corresponding <transport> OF <codec> elements would still need to have different names.

® The <transport>and <codec> elements can include an optional recordrimestamps attribute. This
attribute supports the latency framework feature. The value of the attribute determines the
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values of the recordUpstream and recordbownstream members of the IAF TimestampConfig object (C/C
++ plug-ins) or rimestampcontig object (Java plug-ins) object passed to the semantic mapper. The
attribute takes one of the following values:

®  none — Do not record any timestamps

B upstream —Record timestamps for upstream events only

B downstream — Record timestamps for downstream events only

®  both — Record timestamps for both upstream and downstream events
The default, if the recordrimestamps attribute is not present, is none.

® The <transport> and <codec> elements can include an optional 1ogTimestamps attribute. This
attribute supports the latency framework feature. The attribute takes a space- or comma-
separated list of keywords for its value. Supported keywords are:

B upstream — Log latency for upstream events
B downstream — Log latency for downstream events
B roundtrip — Log roundtrip latency for all events, in a plug-in-specific way

m  logLevel — Set the logging level for timestamp logging. Any of the standard Apama log levels
are accepted for this keyword.

The value of this attribute determines the values of the 10qupstream, logbownstream, logroundtrip and
logLevel members of the IAF TimestampConfig object (C/C'H' plug—ins) Or TimestampConfig object (]ava
plug-ins) passed to the semantic mapper. If the 10gTimestamps attribute is not present, the log level
defaults to 1nro and the other timestamp logging parameters default to faise.

Note: Although C/C++ and Java transport and codec layer plug-ins may coexist in the same IAF,
using a C/C++ codec plug-in with a Java transport plug-in or vice-versa is not permitted.

Plug-in <property> elements

<transport> and <codec> elements may also contain any number of <property> elements, which are the
mechanism by which plug-in-specific options are configured.

Each <property> element has two attributes: nane and vaiue. The syntax of the name and value is entirely
determined by the plug-in author. Typically the name, value pairs are not ordered, and there is no
constraint on the uniqueness of the names. Most plug-ins treat the nane attribute in a case-sensitive
manner.

In most (though not all) cases, plug-in authors allow properties to be changed dynamically without
restarting the IAF, by using the IAF Client tool to request a reload of properties from the IAF
configuration file. See "[AF Management — Managing a running adapter I" on page 21 for more
information about using the IAF Client.

Example

The transport/codec definition section of an IAF configuration file might look as follows for a C/C++
transport plug-in implemented on Windows by rilerransport.dil with a codec in stringcodec.d11:

<transports>
<transport name="File" library="FileTransport">
<!-- Transport-specific configuration property -->
<property name="input" value="simple-feed.evt"/>
<property name="output" value="output.evt"/>
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</transport>
</transports>
<codecs>
<codec name="String" library="StringCodec">
<!-- Codec-specific configuration property -->
<property name="NameValueSeparator" value="="/>
<property name="FieldSeparator" value=", "/>
<property name="Terminator" value=";"/>
</codec>
</codecs>

Similarly the configuration section for the equivalent Java plug-ins, both packaged inside
FileAdapter.jar, would be:

<transports>
<transport
name="File"
jarName="JFileAdapter.jar"
className="com.apama.iaf.transport.file.JFileTransport"
>
<!-- Transport-specific configuration property -->
<property name="input" value="simple-feed.evt"/>
<property name="output" value="output.evt"/>
</transport>
</transports>
<codecs>
<codec
name="String"
jarName="JFileAdapter.jar"
className="com.apama.iaf.codec.string.JStringCodec"
>

<!-- Codec-specific configuration property -->
<property name="NameValueSeparator" value="="/>
<property name="FieldSeparator" value=", "/>
<property name="Terminator" value=";"/>
</codec>
</codecs>

You are advised to peruse the iaf_4_0.4td file as it represents the complete syntactic reference to the
correct structure of the configuration file.

The topic "Event mappings configuration" on page 29 describes the semantic translation and
transformation rules. "IAF samples" on page 45 illustrates an example configuration file.

Event mappings configuration

The adapter configuration file requires a <mapping> element, which configures the adapter’s Semantic
Mapper layer.

The <mapping> element may contain the following optional attributes to support the latency
framework:

®* An optional recordrimestamps attribute. The value of the attribute determines the values of the
recordUpstream and recordbownstream members of the IAF TimestampConfig object (C/C++ plug—ins) or
TimestampConfig Object (Java plug-ins) object passed to the transport or codec. The attribute takes
one of the following values:

B none — Do not record any timestamps

B upstream — Record timestamps for upstream events only
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B  downstream — Record timestamps for downstream events only
®  both — Record timestamps for both upstream and downstream events
The default, if the recordrimestamps attribute is not present, is none.

®* An optional 10gTinestamps attribute. This attribute takes a space- or comma-separated list of
keywords for its value. Supported keywords are:

® upstream — Log latency for upstream events
B downstream — Log latency for downstream events
B roundtrip — Log roundtrip latency for all events

m  log level — Set the logging level for timestamp logging. Any of the standard Apama log levels
are accepted for this keyword.

The value of this attribute determines the values of the 10gUpstream, logbownstream, logRoundtrip
and 1ogrevel members of the 1ar Timestampconfig object (C/C++ plug-ins) or rimestampcontig Object
(Java plug-ins) passed to the transport or codec. If the 10gTimestamps attribute is not present, the
log level defaults to 1nro and the other timestamp logging parameters default to faise.

The <mapping> element may contain the following (in order):

®* An optional <logunmappedpownstrean> element, which specifies a file to which unmapped
downstream messages should be logged.

®* An optional <1ogunmappedupstrean> element, which specifies a file to which unmapped upstream
Apama events should be logged.

®* One or more <event> elements, specifying the mapping between Apama correlator events and
external messages. Setting up the correct <event> elements is the main part of configuring the
Semantic Mapper.

®*  One or more <unnapped> elements, which specify events that will bypass the Semantic Mapper,
using a string representation of the entire Apama event.

Note: The order in which <event> and <unmapped> elements appear can be mixed.

Each of these will be discussed in more detail below, after a brief explanation of the operation of the
Semantic Mapper.

Semantic Mapper operation

The IAF Semantic Mapper takes as input a set of rules that specify when and how an Apama
event can be generated from an external message, and similarly how suitable messages of the
correct external format should be constructed from Apama events. These rules are termed an event

mapping.
All Apama events must belong to a named event type that defines their structure. On startup, the
IAF will parse each <event> element, derive the structure of the event being described, and optionally

inject an EPL event definition for it into the event correlator. The event mappings are therefore
organized by Apama event type, as <event> elements.

When an external message is received from a codec plug-in, the Semantic Mapper will run it past
each event mapping sequentially, in the order provided in the configuration file. First it checks
whether it matches a set of conditions specified within that mapping. If it does, it proceeds to
transform and translate it according to the mapping rules provided. If it does not match the
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conditions, the Semantic Mapper will move on to the next event mapping. If the message matches
against several <event> mappings, only the first mapping is executed unless the breakpownstrean
attribute is set to fa1se. When this attribute is set to faise, all mappings that match are executed.

In the upstream direction, when the Semantic Mapper receives an Apama event, it will already
know the type of the event, because this information is part of each event sent out by the event
correlator. However, it is possible to specify multiple upstream mappings from the same Apama
event type; therefore, just as with downstream mappings, the Semantic Mapper will check the
incoming Apama event against the conditions defined in each of the mappings for that event type.
Just as for downstream mappings, the first matching mapping will be used, unless the breakvpstrean
attribute is set to ra1se. When this attribute is set to fa1se, all mappings that match are executed.

In both directions it is possible for an incoming event not to match against any event mapping,
and in which case no mapping is executed. The <1ogunmappedbownstrean> and <logunmappedUpstream>
elements allow such messages and events to be logged.

The <logUnmappedDownstream> and <logUnmappedUpstream> elements

These optional elements enable the logging of Apama events and codec messages that were not
matched by any of the configured mapping rules, before they are discarded by the adapter. This can
be useful for debugging and diagnostics.

The <1ogUnmappedpownstream> element turns on logging of messages from an external event source that
were not mapped onto an Apama correlator event, after being received from a codec plug-in; the
<logUnmappedUpstrean> element enables logging of events from the correlator that did not match the
conditions necessary for mapping to an external message that could be passed on to a codec plug-in.

Both elements have a single attribute called riie, which is used to specify the filename that the log
should be written to.
For example:
<mapping>
<logUnmappedDownstream file="unmapped from adapter.log"/> <logUnmappedUpstream

file="unmapped from Correlator.log"/>
</mapping>

Note: Due to buffering of files in the operating system, the contents of the log files on disk may not
be complete until the IAF is shutdown or reconfigured.

The <event> element

The <mapping> section contains one or more <event> elements, each of which specifies a mapping
between an Apama correlator event type and a kind of external message. Setting up the correct
<event> elements is the main part of configuring the Semantic Mapper.

Each <event> element can have the following attributes:
® name — This is the name of this Apama correlator event type, and is required.

® package — This optional attribute specifies the EPL package of the Apama event; if it is not
provided, the default package is used. See Developing Apama Applications in EPL for more
information about packages.

® direction— This optional attribute defines whether this event mapping is to be used solely for
downstream mapping (from incoming external messages to Apama events), upstream mapping
(from Apama events to outgoing messages) or for mapping in both directions. The allowed
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values for the attribute are upstream, downstream and both. The default value if the attribute is
undefined is voth.

®*  cncoder — Required for a mapping that can be used in the upstream direction (direction
="upstream” OF "both"), but ignored when processing downstream messages. In the upstream
direction the attribute specifies the codec plug-in that should be used to process the message,
once the translation process is complete. The name supplied here must match the nane provided
in the <codec> element.

®  CcopyUnmappedToDictionaryPayload — This optional Boolean attribute defines what the Semantic
Mapper should do with any fields in the incoming messages that do not match with any field
mapping. If copyUnmappedToDictionaryPayload iS false (and copyUnmappedToPayload, below, is also false
or not present), then any unmapped fields are discarded. If it is set to true however, they will
be packaged into a special field called _ pay1caq, implicitly added as the last field of the Apama
event type. Fields in normalised events with a value of null will be included in the dictionary
with the value set to an empty string. If this attribute is undefined its value defaults to false.

Using copyunmappedTobictionarypayload puts all the payload fields in a standard EPL dictionary that
is efficient and easy to access. See "Creating a payload field" on page 135 for more information
about the payload field.

®  copyUnmappedToPayload — As of Release 4.1, this option is deprecated; use
copyUnmappedToDictionaryPayload instead. This optional Boolean attribute defines what the Semantic
Mapper should do with any fields in the incoming messages that do not match with any field
mapplng If copyUnmappedToPayload iS false (and copyUnmappedToDictionaryPayload, above, is also false
or not present), then any unmapped fields are discarded. If it is set to true however, they will
be packaged into a special field called _ pay1cad, implicitly added as the last field of the Apama
event type. The default value if this attribute is undefined is faise. See "Creating a payload field"
on page 135 for more information about the payload field.

® breakUpstream — This optional Boolean attribute defines what the Semantic Mapper should do
when it matches an upstream Apama event to an event mapping.

When set to true, the semantic mapper stops the evaluating process and begins executing the
actions specified by that mapping and then goes on to evaluate the next event. This is the default
behavior when the breakupstrean attribute is not specified.

When set to false, the semantic mapper executes the actions specified in the mapping and then
keeps evaluating the same event against the other event mappings.

This attribute only affects upstream event processing.

® breakbDownstream — This optional Boolean attribute defines what the Semantic Mapper should do
when it matches an incoming downstream message to an event mapping.

When set to true, the semantic mapper stops the evaluating process and begins executing the
actions specified by that mapping and then goes on to evaluate the next message. This is the
default behavior, when the vreakpownstream attribute is not specified.

When set to false, the semantic mapper executes the actions specified in the mapping and then
keeps evaluating the same message against the other event mappings.

This attribute only affects downstream event processing.

® inject —Determines whether the IAF will automatically inject the event definitions that are
implicitly defined by this event mapping into the correlator. The default is ra1se. Injecting events
from the configuration files is deprecated. Instead, you should use the -e or --events switches to
iaf to generate the EPL code for the event definitions and then inject the events (and monitors)
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during the application’s start-up sequence with the tool that you use to start the correlator, such
as Apama Studio, the Enterprise Management and Monitoring console (EMM) or the Apama
command line tools.

copyTimestamps — This is an optional attribute. If set to true (the default is faise), the

semantic mapper will add an additional field to the generated event definition to hold
timestamp information. The new field will be called _ timestamps and will be of type
dictionary<integer, float> Where the dictionary keys are timestamp indexes and the values are the
corresponding timestamps. The timestamp field is inserted before the payload field, so it may be
the last or next to last field in the event definition. If timestamp copying is enabled for an event
type, all timestamps present in the __ timestamps field of a matching upstream event will be copied
into a new ap_timestampSet/Timestampset object and passed to the upstream codec. Likewise, any
timestamps passed to the semantic mapper by the codec will be copied into the _ timstamps field
of the outgoing downstream event and thus made available to the correlator.

transportChannel — optional. If present, then for upstream events (events leaving the correlator),
the channel is put in the normalisedevent using the value of the transportchannel attribute.

If present, then for downstream events (events going into the correlator), if the value of the
transportChannel attribute is in the NormalizedEvent, then that value from the Normalizedevent is used
as the channel name. It is possible that a subsequent <map> element with an identical transport
attribute value could override it.

presetChannel - optional. If present, then for downstream events (events going into the correlator),
if no channel has been set by the transportchannel attribute, then the value of presetchannel is used
as the channel name.

If transportchannel is set, then that value in the normalisedevent can still be used for a normal <map>
rule, but it will not appear in the unmappedpictionary (if present).

Thus, it is possible to define either a default channel name per type, or a Normalisedevent field that
the transport will send and receive, and this could be re-using a vormalisedevent field used by a
<map> element.

A typical bidirectional <event> element might look like the following. For downstream, if "caanneL"
(from transportchannel) is in the Normalisedgvent, then the value of the "cuanner" entry is used as the
channel name, otherwise "channe1s" from presetchannel is used. For upstream, the channel name is
placed in the "cuanner" entry in the Normalisedgvent.
<event name="Tick"

direction="both"

encoder="String"

copyUnmappedToDictionaryPayload="true"

inject="false"

presetChannel="channelB"

transportChannel="CHANNEL">
<id-rules>

</id-rules>
<mapping-rules>

</mapping-rules>
</event>

The <id-rules> and <mapping-rules> elements are described below.

The <event> mapping conditions

The <id-rules> element defines a set of conditions that must be satisfied by an incoming message for
it to trigger the mapping to an Apama event, or to decide how to map an incoming Apama event
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back to a normalized message. The <id-rules> element contains <upstrean> and <downstream> sub-
elements, which in turn contain the mapping conditions to be used when the Semantic Mapper
is searching for a mapping to use in the upstream or downstream direction, respectively. Each
condition is encoded in an <id> element.

Note: Conditions are only required for the directions that the mapping can operate in. For example,
a mapping with direction="downstrean" does not need any <upstrean> id rules, while a mapping with
direction="both" must specify both <upstream> and <downstream> id rules. The <id-rules>, <upstream> and
<downstrean> elements themselves must exist though.

<ia> - Bach <ia> sets a condition on a set of fields contained in the normalized message or Apama
event. This element takes up to three attributes; rie1ds, which defines the fields that the condition
must apply to; test, which specifies the condition; and vaiue, which provides a value to compare the
tield value with. The value attribute is only required for relational tests. For example:

<id fields="Stock, Exchange, Price" test="exists"/>

specifies that the stock, Exchange and price fields must exist if the condition is to be satisfied and the
mapping proceed. No value is needed to perform the test in this case.
However, the following example:

<id fields="Exchange" test="==" value="LSE"/>

specifies that the exchange field must exist and have the value "LSE" for the condition to be satisfied.

Note: The value for the fic1ds attribute is a list of fields, delimited by spaces or commas. This means,
for example that <id fields="Exchange EX, foo" test="==" value="LsE"/> Will successfully match a field
called "Exchange", "EX" or "foo", but not a field called "Exchange EX,foo". You should keep this in
mind when you assign field names for normalized events. While fields with spaces or commas in
their names may be included in a payload dictionary in upstream or downstream directions, they
cannot be referenced directly in mapping or id rules.

The following test conditions may be specified. The first four tests are unary operators that do not
need a value attribute. These tests can be applied to multiple fields in the same <ia> rule:

* cxists - The fields exist, but do not necessarily have a value

® otexists - The fields do not exist

®* nyeExists - One or more of the fields exist, not necessarily with values

® hasvalue - At least one of the fields exists and has a value. To test that multiple fields all exist and
all have values, use multiple nasvalue conditions, one for each field, such as

<id fields="symbol" test="hasValue"/>
<id fields="newLimit" test="hasValue"/>

The remaining tests are binary relational operators that do require a vaiue attribute. Furthermore,
these tests can only be applied to single fields:

® - - Case-sensitive string equality

® - - Case-sensitive string inequality

®* .— - Case-insensitive string equality

® .- - Case-insensitive string inequality

While the equality tests will fail on fields with missing values, the inequality tests will pass.
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All <ig> conditions in an <id-rules> element must be satisfied for the mapping to proceed.

Note: A mapping with no <ia> elements will always match. This allows a catch-all mapping to be
specified. This should be the last definition.

The id rules that test transport field values function in isolation from each other, that is, as soon as a
test id rule fails, the mapper stops looking at subsequent rules. This means there is no way to group
together tests against the same field name with an OR condition to see if any of them match. Any
type of OR value testing needs to be implemented at the codec or EPL layers, or by creating copies of
the entire <event> element for each value to test.

The following is an example of a valid <id-rules> element for a bidirectional mapping. Note that the
upstream rules are empty, so this mapping will match any incoming Apama event of the appropriate

type:

<id-rules>
<downstream>
<id fields="Stock, Price" test="exists"/>
<id fields="Exchange" test="==" value="LSE"/>
</downstream>
<upstream/>
</id-rules>

The <event> mapping rules

The <mapping-rules> element defines a set of mappings that describe how to create an Apama event
from an incoming message. Conversely they define the mapping from an Apama event to an
outgoing message. Each mapping must be defined in a <nap> element, which has the following
attributes:

® .pama — This is the Apama event field name to copy the value into (downstream) or to take the
value from (upstream). This attribute is optional. In an upstream direction, if the apana attribute
is not specified or is provided empty, a field will be created within the external message and
set to the value specified by defauit. Not specifying the apama attribute has no significance in a
downstream direction — this line of the mapping will be ignored.

Note: The IAF does not know what types are injected into the correlator, and will drop events
with a Failed to parse warning if the types and order of the elements with an apama= attribute do
not match the event definition that was injected into the correlator. Mapping rules that do not

specify an apama- attribute are not affected by this.

* transport — This defines the external message’s field name to copy the value from (downstream)
or to copy the value into (upstream). For a downstream mapping it is possible to define more
than one value here; in which case the first encountered is used. This attribute is optional. In a
downstream direction, if the transport attribute is not specified or is provided empty, a field will
be created within the Apama event and set to the value specified by defauit. Not specifying the
transport attribute has no significance in an upstream direction — this line of the mapping will

be ignored.

®* type — The type of the field in the Apama event type. Any simple correlator type is valid here

(string, integer, decimal, float, boolean and location); for complex correlator reference types such
as sequence<...>and dictionary<...,...> Specify reference instead. If a field is of reference type,
the referencerype attribute can be supplied if needed to define the type (see below). When a
field is of reference type, the Semantic Checker passes its string form to and from the codec
untouched, and performs no checking upon the validity of the value. Note that fields in the
external message are always un-typed character strings, regardless of any type they may have
had on the external transport that produced them. Furthermore, the Semantic Mapper does not
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perform any type "casting" or "coercion" when converting a character string in an external event
field to the appropriate Apama type, meaning that the Apama event produced might be invalid
and be rejected by the correlator. Conversions in the upstream direction, from the Apama field to
a string in the external event, will always succeed. Codec and transport plug-ins should be aware
of these rules when working with events that will be, or have been, processed by the Semantic
Mapper.

® referenceType — This is an optional attribute, but it must be supplied if the attribute
type="reference" and the event of which this field is a member has the attribute inject="true"
(which is now deprecated) or if the IAF will be run with the -e option in order to generate
a EPL file with event definitions. This EPL file is then injected to the correlator (this is the
recommended method of injecting events). The value of this attribute must be a valid correlator
type. This attribute is only used for the process of constructing the event definitions that are to
be injected into a correlator. Note that since this is an XML attribute value, some characters such
as angle brackets or quotation marks must be correctly encoded using their XML entity name.
For example, a sequence<string> must be written as referenceType="sequence &lt;string&gt;". Note
also that when nesting sequences within sequences, a space must be present between the angle
brackets to prevent the correlator from parsing this as a bitwise shift.

® gefault — The default value to set the Apama field to if the external field specified in transport is
missing. Note that the value provided must be of the type specified in type. For example, a valid
string is "test" or ", a valid integer is "0", a valid decimal is "0.0" or "0.04d", a valid float is "0.0", a
valid boolean is "true" or "fa1se", and a valid location is " (0.0, 0.0, 0.0, 0.0)".

® gefaultIfEmpty — Optionally, sets the default value to assign to the field in the Apama event
if the external field specified in transport is present but has no value defined. The same type
considerations apply as for the default attribute. If this attribute is not defined the value specified
by the defauit attribute will apply for this condition as well. Bearing in mind angled brackets
and quotes have to be written as XML entities (see above), for a nested event you need to write
default="InnerEvent (squot;squot;)" if you want the default value to be rnnerevent ().

Note that at least one of apama and transport must be specified in a mapping.

The following is an example of a valid <mapping-rules> element:

<mapping-rules>
<map apama="stockName" transport="Stock" type="string" default=""/>
<map apama="stockPrice" transport="Price" type="float" default="0.0"/>
<map apama="stockVolume" transport="Volume, TradingVolume,
CombinedVolume" type="float" default="0.0"/>
</mapping-rules>

In a downstream direction, this specifies that the stock field must be copied over into stockyame, price
must be copied into stockerice, and the first encountered of volume, Tradingvolume OF Combinedvolume
must be copied into stockvolume. First encountered means the first such instance when the event is
parsed left to right.

In an upstream direction, the Apama field values would be copied into external message fields of
the names specified. A given field in an upstream message can be generated from several different
sources. These are evaluated in the following order:

1. A <map> rule mapping from a named Apama event field to the transport field.

2. A value for the transport field in the event payload. See "The Event Payload" on page 135 for
more details on using the event payload.

3. Any default value available from a <nap> rule with no corresponding Apama event field.
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You may have noticed that while an Apama event must always have its full complement of fields
defined and with type-valid values, the same is not assumed of external events.

Note: If multiple upstream mappings for the same Apama type exist, they must all specify all of the
fields in the type in the same order, with the same type values.

Note: Tips for writing a codec when using reference types:

®* A codec is responsible for constructing the string form of any value. This means that if your event
contains a sequence<string> then the codec must generate an entry in the normalized event whose
value is of the form:

["string value 1", "string value 2", "Value with a \" and backslash \\"]

* [f the codec generates an event that the correlator cannot parse, the correlator will drop the event
and the codec will have no way of knowing. Be careful constructing the event strings.

* Similarly, events from the correlator will contain a normalized event entry whose value is the
string from of the field’s value, as in the example above. The codec is responsible for parsing
these strings.

*  When writing adapters in Java, Apama suggests you use the classes in the com.apama.event.parser
package to parse and construct the strings to send to the Semantic Mapper. If you are writing a
C/C++ adapter, the corresponding functions for parsing and constructing strings to send to the
Semantic Mapper are found in the ap_gventparser.n and ap_eventwriter.n header files.

For more information on the Java classes, see "Working with normalized events" on page 106 as
well as the Apama savadoc. For more information on the C/C++ functions, see "Codec utilities" on
page 74.

* Jf nesting other events in the fields of an event, caut

* jon must be exercised regarding package namespaces. Always use the fully qualified event name
when referencing it in the string form. Also always ensure that the correlator has the enclosed
event type defined before the enclosing event type.

The <unmapped> element

The <mapping> section may contain one or more <unmapped> elements, each of which specifies a
mapping between the string representation of an Apama event type and a normalized event.

Each <unmapped> element can have the following attributes:

®* name — This optional attribute specifies the name of the Apama correlator event type to match. If
omitted, matches all Apama event types.

®* package — This optional attribute specifies the EPL package of the Apama event. This attribute can
be specified only if the nane attribute is also supplied.

®* transport — This attribute is required; it specifies the field in the vormalisedevent to map to.

® direction— This optional attribute defines whether this event mapping is to be used solely for
downstream mapping (from incoming external messages to Apama events), upstream mapping
(from Apama events to outgoing messages) or for mapping in both directions. The allowed
values for the attribute are upstream, downstream and both. The default value if the attribute is
undefined is both.
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encoder — Required for a mapping that can be used in the upstream direction (direction
="upstream” O "both"), but ignored when processing downstream messages. In the upstream
direction the attribute specifies the codec plug-in that should be used to process the message,
once the translation process is complete. The name supplied here must match the name provided
in the <codec> element.

preakUpstrean — This optional Boolean attribute defines what the Semantic Mapper should do
when it matches an upstream Apama event to an event mapping.

When set to true, the semantic mapper stops the evaluating process and begins executing the
actions specified by that mapping and then goes on to evaluate the next event. This is the default
behavior when the vreakupstrean attribute is not specified.

When set to false, the semantic mapper executes the actions specified in the mapping and then
keeps evaluating the same event against the other event mappings.

This attribute only affects upstream event processing.

preakDownstrean — This optional Boolean attribute defines what the Semantic Mapper should do
when it matches an incoming downstream message to an event mapping.

When set to true, the semantic mapper stops the evaluating process and begins executing the
actions specified by that mapping and then goes on to evaluate the next message. This is the
default behavior, when the preakpownstrean attribute is not specified.

When set to false, the semantic mapper executes the actions specified in the mapping and then
keeps evaluating the same message against the other event mappings.

This attribute only affects downstream event processing.

transportChannel — optional. If present, then for upstream events (events leaving the correlator),
the channel is put in the Normalisedevent using the value of the transportchannel attribute.

If present, then for downstream events (events going into the correlator), if the value of the
transportChannel attribute is in the NormalizedEvent, then that value from the Normalizedevent is used
as the channel name. It is possible that a subsequent <nap> element with an identical transport
attribute value could override it.

presetChannel - optional. If present, then for downstream events (events going into the correlator),
if no channel has been set by the transportchannel attribute, then the value of presetchannel is used
as the channel name.

If transportchannel is set, then that value in the Normalisedevent can still be used for a normal <map>
rule, but it will not appear in the unmappedpictionary (if present).

Thus, it is possible to define either a default channel name per type, or a Normalisedevent field that
the transport will send and receive, and this could be re-using a normalisedevent field used by a
<map> element.

In the following example, for downstream, if "caanner" (from transportchannel) is in the
Normalisedevent, then the value of the "caanner" entry is used as the channel name, otherwise
"channelB" from presetchannel is used. For upstream, the channel name is placed in the "cuanveL" entry
in,ﬂle NormalisedEvent.

<unmapped

name="Unmapped"
direction="both"
package="com.apama.sample"
transport="Apama"
encoder="$CODECS"
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presetChannel="channelB"
transportChannel="CHANNEL">
<id-rules>
<downstream>
<id fields="Apama" test="exists"/>
</downstream>
</id-rules>
</unmapped>

The <unmapped> mapping conditions

An <unmapped> element must have an <id-rules> element that defines a set of conditions an incoming
must satisfy in order to trigger the mapping to an Apama event. If the value of the direction
attribute of an <unmapped> element is "both" or "downstream," the <id-rules> element must contain

a <downstream> sub-element. The <downstrean> sub-element contains conditions to be used by the
Semantic Mapper when the message is moving downstream direction. Each condition is encoded in
an <id> element.

Each <ia> sets a condition on a set of fields contained in the normalized message or Apama event.
This element takes up to three attributes; ric1ds, which defines the fields that the condition must
apply to; test, which specifies the condition; and vaiue, which provides a value to compare the field
value with. The value attribute is only required for relational tests.

The <unmapped> entries behave in the same way as <event> entries — the IAF processes <event> and
<unmapped> entries in order, translating events with any that match, and ending at the first entry that
has preakupstream OF breakbownstream set to true or not specified (they both default to true).

Apama event correlator configuration

The adapter configuration file requires an <apama> element, which configures how the IAF connects
to the Apama event correlator(s). An <apana> element can contain the following elements in the
following order:

® <sinks> — This element lists the Apama correlators that the IAF needs to connect with in order to
inject EPL event type definitions and events. You can specify the following attribute in a <sink>
element:

parallelConnectionsLimit — optional —The default behavior is that the IAF limits itself to an
internally set number of connections with each specified sink. This number scales according to
the number of CPUs that the IAF detects on the host that is running the IAF. While this number is
usually sufficient, there are some situations in which you might want to change it. For example,
if you are trying to conserve resources you might want to limit the number of connections to

1, or if you want to prevent multiple threads from sharing a connection you might allow a

higher number of connections than the default allows. See the information below about multiple
connections from IAF to correlator.

Each correlator is defined in its own <sink> element:

B <sink> — This element defines an event correlator that the IAF must send events to. You can
define more than one <sink> element. All sinks specified will be injected with any EPL event
type definitions that are defined in <event> elements in the configuration file. The following
attributes are allowed in <sink> elements:

nost —required — Defines the name or address of the host machine where the correlator is
running.

Developing Adapters 5.2.0 - APAM A 39



The IAF configuration file

port — required — Specifies the port that this correlator can be contacted on.

sendevents — optional — The default behavior is that all sinks receive all events generated by
the Semantic Mapper. To prevent the Semantic Mapper from sending all events to a particular
correlator, add sendevents="false" to the <sink> element that defines that correlator. No events
will be sent to that correlator regardless of any channel settings.

® <sources> — This element lists the Apama components (usually event correlators) from which the
IAF can receive events. Each component is defined in its own <source> element:

B <source> — This element defines an Apama component that the IAF needs to register with
as an event consumer. This enables the IAF to receive any alerts generated by the specified
component. The following attributes are allowed in <source> elements:

nost —required — Defines the name or address of the host machine where the Apama
component is running.

port — required — Specifies the port that this Apama component can be contacted on.

channels — required — Specifies the channels that the IAF should listen on to receive events.
An empty string indicates that the IAF receives all generated events. To receive events on
only particular channels, specify a comma-separated list of channel names. Do not include
any spaces. For example, channels="uk, usa, GER".

disconnectable — Specifies whether or not the IAF can be disconnected if it is slow. If set to
yes OF true (case insensitive), the IAF can be disconnected. Any other setting specifies that it
cannot be disconnected.

It is possible to define the IAF as having only sinks, or only sources, or both, or neither. If the IAF has
been started with no sinks and no sources, you would use the engine_connect tool to connect it to a
correlator or another IAF.

For complete information on engine_connect, see "Event correlator pipelining" in Deploying and
Managing Apama Applications.

Disabling Apama messaging and using UM instead

A deployed adapter can use Software AG's Universal Messaging (UM) message bus in place of
connections specified in the <apama> element. When you want to use UM instead of explicitly set
connections do the following:

® Add a <universal-messaging> element in place of or after the <apana> element. See Configuring
adapters to use UM.

®* Add the enableq attribute to the <apama> element, if you have one, and set it to raise. For example:
<apama enabled="false">..... </apama>

Alternatively, you can remove the <apama> element.

When the enabled attribute is set to "raise then the entire <apama> element is ignored. In other words,
the deployed adapter does not use any connections specified in the <apama> element. Instead, the
deployed adapter uses the UM configuration specified in the <universal-messaging> element.

The default is that the enabiea attribute is set to true. If the enabiea attribute is not specified or if it is
set to true then the connections specified in the <apana> element are used.

While specifying both an <apama> element and a <universal-messaging> element in an adapter
configuration file is permitted, it is not recommended.

Developing Adapters 5.2.0 - APAM A 40



The IAF configuration file

See also "Using Universal Messaging" in Deploying and Managing Apama Applications.

Multiple connections from IAF to correlator

To improve performance, an IAF transport