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Preface

This document describes input and output adapters for the Esper Java event stream and complex event pro-
Cessor.

If you are new to Esper, the Esper reference manual should be your first stop.

If you are looking for information on a specific adapter, you are at the right spot.
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Chapter 1. Adapter Overview

Input and output adapters to Esper provide the means of accepting events from various sources, and for making
available events to destinations.

The following input and output adapters exist:

Table 1.1. Input and Output Adapters

Adapter Description

CSV Input Adapter
The CSV input adapter can read one or more CSV-formatted in-

put sources, transform the textual values into events, and play the
events into the engine. The adapter also makes it possible to run
complete ssimulations of events arriving in time-order from dif-
ferent input streams.

Spring IMS Input and Output Adapter
JMS adapters based on the JmsTemplate offered by Spring 2.

Provides unmarshaling of JMS j avax. | ms. Message MeSsages
for sending into an engine instance, and marshaling of
com espertech. esper. cli ent. Event Bean eventsinto JMS mes-

sages.

Opentick Input Adapter
The opentick input adapter receives real-time stock market data
from opentick corporation's API. Please see ht-
tp: // waw. opent i ck. com for more information. Opentick li-
cense, copyright and trademark are properties of opentick cor-
poration.

1.1. Adapter Library Classes

1.1.1. The Adapter Interface

The Adapt er interface allows client applications to control the state of an input and output adapter. It provides
state transition methods that each input and output adapter implements.

An input or output adapter is always in one of the following states:

* Opened - The begin state; The adapter is not generating or accepting events in this state
e Started - When the adapter is active, generating and accepting events

e Paused - When operation of the adapter is suspended

e Destroyed

The state transition table below outlines adapter states and, for each state, the valid state transitions:

Table 1.2. Adapter State Transitions
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Adapter Overview

Start State Method Next State
Opened start() Started
Opened destroy() Destroyed
Started stop() Opened
Started pause() Paused
Started destroy() Destroyed
Paused resume() Started
Paused stop() Opened
Paused destroy() Destroyed

1.1.2. Using AdapterinputSource

The com espert ech. esperi o. Adapt er | nput Sour ce encapsulates information about an input source. Input ad-
apters use the Adapt er | nput Sour ce to determine how to read input. The class provides constructors for use
with different input sources:

* java.io. Reader toread character streams
e java.io.InputStreamto read byte streams
* java.net.URL

e Classpath resource by name

* java.io.File

Adapters resolve Classpath resources in the following order:

1. Current thread classloader via
Thread. current Thread() . get Cont ext Cl assLoader (). get Resour ceAsSt r eam

If the resource is not found: Adapt er | nput Sour ce. cl ass. get Resour ceAsSt r eam

3. If theresourceis not found: Adapt er | nput Sour ce. cl ass. get O assLoader () . get Resour ceAsSt r eam

N
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Chapter 2. The CSV Input Adapter

This chapter discusses the CSV input adapter. CSV is an abbreviation for comma-separated values. CSV files
are simple text files in which each line is a comma-separated list of values. CSV-formatted text can be read
from many different input sources via com espertech. esperi 0. Adapt er | nput Sour ce. Please consult the
JavaDoc for additional information on Adapt er I nput Sour ce and the CSV adapter.

2.1. Introduction

In summary the CSV input adapter API performs the following functions.

« Read events from an input source providing CSV-formatted text and send the events to an Esper engine in-
stance

Read from different types of input sources
» Useatimestamp column to schedule events being sent into the engine
« Playback with options such as file looping, events per second and other options
e Usethe Esper engine timer thread to read the CSV file
¢ Read multiple CSV files using atimestamp column to simulate events coming from different streams

The following formatting rules and restrictions apply to CSV-formatted text:

e Comment lines are prefixed with a single hash or pound # character

e Strings are placed in double quotes, e.g. " val ue"

« Escaperulesfollow common spreadsheet conventions, i.e. double quotes can be escaped via double quote
¢ A column header is required unless a property order is defined explicitly

e If acolumn header is used, properties are assumed to be of type String unless otherwise configured

¢ Thevaue of the timestamp column, if oneis given, must be in ascending order

2.2. Playback of CSV-formatted Events

The adapter reads events from a CSV input source and sends events to an engine using the class
com espertech. esperi o. csv. CSVI nput Adapt er .

The below code snippet reads the CSV-formatted text file "simulation.csv" expecting the file in the classpath.
The Adapt er I nput Sour ce class can take other input sources.

Adapt er | nput Sour ce source = new Adapt er | nput Sour ce("si mul ati on. csv");
(new CSVI nput Adapt er (epServi ceProvi der, source, "PriceEvent")).start();

To use the CSVInputAdapter without any options, the event type Pri ceEvent and its property hames and value
types must be known to the engine. The next section elaborates on adapter options.

e Configure the engine instance for a Map-based event type
» Place aheader record in your CSV file that names each column as specified in the event type

The sample application code below shows all the steps to configure, via API, a Map-based event type and play
the CSV file without setting any of the available options.

Map<String, C ass> eventProperties = new HashMap<String, Cass>();

event Properties. put ("synbol ", String.class);
event Properties. put("price", double.class);
event Properties. put ("vol une", Integer.class);
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The CSV Input Adapter

Configuration configuration = new Configuration();
configuration. addEvent TypeAl i as("Pri ceEvent", eventProperties);

epServi ce = EPServi ceProvi der Manager . get Def aul t Provi der (confi gurati on);

EPSt at enent stnt = epServi ce. get EPAdni ni strator().creat eEPL(
"sel ect synbol, price, volume from PriceEvent.w n:|ength(100)");

(new CSVI nput Adapt er (epServi ce, new Adapter| nput Source(filenane), "PriceEvent")).start();

The contents of asample CSV fileis shown next.

synbol , pri ce, vol unme
| BM 55. 5, 1000

The next code snippet outlinesusing aj ava. i 0. Reader as an alternative input source :

String myCsVv = "synbol, price, volume" + NEWLINE + "IBM 10.2, 10000";
StringReader reader = new StringReader (nyCSV);
(new CSVI nput Adapt er (epServi ce, new Adapt er | nput Source(reader), "PriceEvent")).start();

In the previous code samples, the Pri ceEvent properties were defined programmatically with their correct
types. It is possible to skip this step and use only a column header record. In such a case you must define prop-
erty types in the header otherwise atype of String is assumed.

Consider the following:

synbol , doubl e price, int volune
| BM 55. 5, 1000

synbol , pri ce, vol unme
| BM 55. 5, 1000

The first CSV file defines explicit types in the column header while the second file does not. With the second
file a statement like sel ect sun{vol une) from PriceEvent.win:time(1l min) will be rejected as in the
second filevol ure is defaulted to type String - unless otherwise programmatically configured.

2.2.1. Using JavaBean POJO Events

The previous section used an event type based on j ava. uti | . Map. The adapter can also populate the CSV data
into JavaBean events directly, as long as your event class provides setter-methods that follow JavaBean con-
ventions. Note that esperio will ignore read-only properties i.e. if you have a read-only property priceBy-
Volume it will not expect a corresponding column in the input file.

To use Java objects as events instead of Map-based event types, simply register the event type name for the
Java class and provide the same name to the CSV adapter.

The below code snipped assumes that a PriceEvent class exists that exposes setter-methods for the three proper-
ties. The setter-methods are, for example, set Synbol (String s), setPrice(double p) and set Vol une(l ong
V).

Configuration configuration = new Configuration();
configuration. addEvent TypeAlias("PriceEvent", PriceEvent.class);

epServi ce = EPServi ceProvi der Manager . get Def aul t Provi der (confi gurati on);

EPSt at enent stnt = epService. get EPAdm ni strator (). creat eEPL(
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The CSV Input Adapter

"sel ect synbol, price, volume from PriceEvent.w n:|ength(100)");

(new CSVI nput Adapt er (epServi ce, new Adapter | nput Source(filenane), "PriceEvent")).start();

2.3. CSV Playback Options

Use the CsvI nput Adapt er Spec classto set playback options. The following options are available:

e Loop - Reads the CSV input source in aloop; When the end is reached, the input adapter rewinds to the be-
ginning

« Events per second - Controls the number of events per second that the adapter sends to the engine

* Property order - Controls the order of event property valuesin the CSV input source, for use when the CSV
input source does not have a header column

* Property types - Defines a new Map-based event type given a map of event property names and types. No
engine configuration for the event type is required as long as the input adapter is created before statements
against the event type are created.

« Engine thread - Instructs the adapter to use the engine timer thread to read the CSV input source and send
eventsto the engine

e External timer - Instructs the adapter to use the esper's external timer rather than the internal timer. See
"Sending timer events' below

e Timestamp column name - Defines the name of the timestamp column in the CSV input source; The
timestamp column must carry long-typed timestamp values relative to the current time; Use zero for the
current time

The next code snippet shows the use of CsvI nput Adapt er Spec to set playback options.

CSVI nput Adapt er Spec spec = new CSVI nput Adapt er Spec( new Adapt er | nput Sour ce(myURL), "PriceEvent");
spec. set Event sPer Sec(1000) ;
spec. set Loopi ng(true);

| nput Adapt er i nput Adapter = new CSVI nput Adapt er (epServi ce, spec);
i nput Adapter.start(); // method bl ocks unl ess engine thread option is set

2.3.1. Sending timer events

The adapter can be instructed to use either esper's internal timer, or to drive timing itself by sending external
timer events. If the internal timer is used, esperio will send all events in "real time". For example, if an input
file contains the following data:

synbol , pri ce, vol une, ti nest anp
I BM 55. 5, 1000, 2

GO0G, 9. 5, 1000, 3

MSFT, 8. 5, 1000, 3

JAVA, 7.5, 1000, 1004

then esperio will sleep for 1001 milliseconds between sending the MSFT and JAV A eventsto the engine.

If external timing is enabled then esperio will run through the input file at full speed without pausing. The a-
gorithm used sends atime event after al events for a particular time have been received. For the above example
file atime event for 2 will be sent after IBM, for 3 after MSFT and 1004 after JAVA. For many of use cases
this gives a performance improvement.
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The CSV Input Adapter

2.4. Simulating Multiple Event Streams

The CSV input adapter can run simulations of events arriving in time-order from different input streams. Use
the Adapt er Coordi nator as a specialized input adapter for coordinating multiple CSV input sources by
timestamp.

The sample application code listed below simulates price and trade events arriving in timestamp order. Viathe
adapter the application reads two CSV-formatted files from a URL that each contain a timestamp column as
well as price or trade events. The Adapt er Coor di nat or USes the timestamp column to send events to the engine
in the exact ordering prescribed by the timestamp values.

Adapt er | nput Sour ce sourceOne = new Adapt er | nput Sour ce(new URL("FILE://prices.csv"));
CSVI nput Adapt er Spec i nput One = new CSVI nput Adapt er Spec(sourceOne, "PriceEvent");
i nput One. set Ti nest anpCol um("ti mest anp”);

Adapt er | nput Sour ce sourceTwo = new Adapt er | nput Sour ce(new URL("FILE://trades.csv"));
CSVI nput Adapt er Spec i nput Two = new CSVI nput Adapt er Spec(sourceTwo, "TradeEvent");
i nput Two. set Ti nest anpCol um("ti mest anp");

Adapt er Coor di nat or coordi nat or = new Adapt er Coor di nat or | npl (epService, true);
coor di nat or. coor di nat e( new CSVI nput Adapt er (i nput One) ) ;

coor di nat or . coor di nat e( new CSVI nput Adapt er (i nput Two) ) ;

coordinator.start();

The Adapt er Coor di nat or | npl is provided with two parameters: the engine instance, and a boolean value that
instructs the adapter to use the engine timer thread if set to true, and the adapter can use the application thread if
the flag passed isfalse.

2.5. Pausing and Resuming Operation

The CSV adapter can employ the engine timer thread of an Esper engine instance to read and send events. This
can be controlled via the set Usi ngEngi neThr ead method on CSVI nput Adapt er Spec. We use that feature in the
sample code below to pause and resume arunning CSV input adapter.

CSVI nput Adapt er Spec spec = new CSVI nput Adapt er Spec( new Adapt er | nput Sour ce(myURL), "PriceEvent");
spec. set Event sPer Sec(100) ;
spec. set Usi ngEngi neThread(true);

| nput Adapt er i nput Adapter = new CSVI nput Adapt er (epServi ce, spec);

i nput Adapter.start(); // nmethod starts adapter and returns, non-blocking
Thr ead. sl eep(5000); // sleep 5 seconds

i nput Adapt er . pause() ;

Thr ead. sl eep(5000); // sleep 5 seconds

i nput Adapt er. resume();

Thr ead. sl eep(5000); // sleep 5 seconds

i nput Adapt er. stop();
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Chapter 3. The Spring JMS Input and Output
Adapters

This chapter discusses the input and output adapters for IMS based on the Spring JmsTemplate technology. For
more information on Spring, and the latest version of Spring, please visit http://www.springframework.org

3.1. Introduction

Here are the steps to use the adapters:

1. Configure an Esper engine instance to use a Spri ngCont ext Loader for loading input and output adapters,
and point it to a Spring JnsTemplate configuration file.

2. Create a Spring JmsTemplate configuration file for your JMS provider and add all your input and output
adapter entriesin the samefile.

3. For receiving events from a IMS destination into an engine (input adapter):

a. List the destination and un-marshalling class in the Spring configuration.
b. Create EPL statements using the event type hame matching the event objects or the Map-event type
names received.
4. For sending eventsto a IM S destination (output adapter):

a  Usetheinsert-into syntax naming the stream to insert-into using the same name as listed in the
Spring configuration file
b. Configure the Map event type of the stream in the engine configuration

In summary the Spring JIMS input adapter performs the following functions:

« Initialize from a given Spring configuration file in classpath or from a filename. The Spring configuration
file setsall IMS parameters such as IM S connection factory, destination and listener pools.

e Attach to a JMS dedination and listen to messages using the Spring class
org. springframework. jnms.core.JnsTenpl ate

» Unmarshal a JMS message and send into the configured engine instance

The Spring JM S output adapter can:

« Initialize from a given Spring configuration file in classpath or from a filename, and attach to a JIMS destin-
ation

e Actasalistener to one or more named streams populated viai nsert -i nt o Syntax by EPL statements

» Marshal events generated by a stream into a IMS message, and send to the given destination

3.2. Engine Configuration

The Spring JMS input and output adapters are configured as part of the Esper engine configuration. EsperlO
supplies a Spri ngCont ext Loader class that loads a Spring configuration file which in turn configures the IMS
input and output adapters. List the Spri ngCont ext Loader class as an adapter loader in the Esper configuration
file as the below example shows. The configuration API can alternatively be used to configure one or more ad-
apter loaders.

<esper-configurati on>

<l-- Sanple configuration for an input/output adapter |oader -->

© 2009 EsperTech Inc. - EsperlO 3.0.0
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<pl ugi n-| oader nanme="MyLoader" cl ass-nanme="com espertech. esperi o. Spri ngCont ext Loader" >
<I'-- SpringApplicationContext translates into Spring d assPat hXm Appl i cati onCont ext
or FileSystenXm ApplicationContext. Only one app-context of a sort can be used.
When both attributes are used classpath and file, classpath prevails -->
<init-arg nane="cl asspat h- app-context" val ue="spring\jns-spring.xm" />
<init-arg nane="fil e-app-context" val ue="spring\jnms-spring.xm" />
</ pl ugi n-| oader >

</ esper-confi guration>

The loader loads the Spring configuration file from classpath viathe cl asspat h- app- cont ext configuration, or
from afileviafil e- app- cont ext .

3.3. Input Adapter

3.3.1. Spring Configuration

The Spring configuration file must list input and output adapters to be initialized by Spri ngCont ext Loader
upon engine initialization. Please refer to your JIMS provider documentation, and the Spring framework docu-
mentation on help to configure your specific IM S provider via Spring.

The next XML snippet shows a complete sample configuration for an input adapter. The sample includes the
JMS configuration for an Apache ActiveMQ JM S provider.

<l-- Spring Application Context -->
<beans defaul t-destroy-net hod="destroy">

<I-- JM5 ActiveM) Connection Factory -->
<bean i d="j nsActiveMJ¥actory" class="org.apache. activeny. pool . Pool edConnecti onFact ory" >
<property name="connecti onFactory">
<bean cl ass="org. apache. acti veny. Acti veMXonnect i onFact ory" >
<property nane="broker URL" val ue="tcp://I|ocal host: 61616"/>
</ bean>
</ property>
</ bean>

<I-- ActiveMQ destination to use by default -->
<bean i d="def aul t Desti nati on"
cl ass="org. apache. acti veng. command. Act i veMXQueue" >
<constructor-arg val ue="ESPER QUEUE"/ >
</ bean>

<l-- Spring JM5 Tenplate for ActiveMQ -->
<bean i d="j nsActi veMJTenpl ate" cl ass="org. spri ngframework.jns.core.JnsTenpl at e" >
<property nane="connectionFactory">
<ref bean="j msActi veMJactory"/>
</ property>
<property nane="def aul t Desti nati on">
<ref bean="defaul t Destination"/>
</ property>

</ bean>
<!-- Provides |listener threads -->
<bean i d="Ii st ener Cont ai ner"

cl ass="org. springframework. jms.|istener.Si npl eMessageli st ener Cont ai ner" >
<property nane="connectionFactory" ref="jnsActi veMJactory"/>
<property nane="destination" ref="defaultDestination"/>
<property nane="nessagelLi stener" ref="jnmsl nput Adapter"/>
</ bean>

<I-- Default unmarshaller -->
<bean i d="j nsMessageUnnar shal | er"
cl ass="com espertech. esperi o.j ns. JMSDef aul t AnyMessageUnmar shal | er"/ >
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<I'-- Input adapter -->
<bean i d="j msl nput Adapter" cl ass="com espertech. esperio.jns. Spri ngJMsTenpl at el nput Adapt er" >
<property nane="j nsTenpl ate">
<ref bean="jnsActi veMJTenpl ate"/>
</ property>
<property nane="j msMessageUnmar shal | er">
<ref bean="j nsMessageUnnarshal l er"/>
</ property>
</ bean>

</ beans>

This input adapter attaches to the JMS destination ESPER. QUEUE at an Apache MQ broker available at port
tcp://1ocal host: 61616. It configures an un-marshalling class as discussed next.

3.3.2. JMS Message Unmarshalling

Esperl O provides a class for unmarshaling JMS message instances into events for processing by an engine in
the class JvsDef aul t AnyMessageUnnar shal | er . The class unmarshals as follows:

e |If the received Message is of typej avax. xnl . MapMessage, extract the event type name out of the message
and send to the engine viasendEvent (nane, Map)

» If thereceived Message is of typej avax. xnl . Obj ect Message, extract the Seri al i zabl e out of the message
and send to the engine viasendEvent (bj ect)

e Elsethe un-marshaller outputs a warning and ignores the message

The unmarshaller must be made aware of the event type of events within MapMessage messages. This is
achieved by the client application setting a well-defined property on the message: | nput Ad-
apt er . ESPERI O_MAP_EVENT_TYPE. An example code snippet is:

MapMessage mapMessage = j nsSessi on. cr eat eMapMessage() ;
mapMessage. set Obj ect (| nput Adapt er . ESPERI O MAP_EVENT_TYPE, "M/l nput Event");

3.4. Output Adapter

3.4.1. Spring Configuration

The Spring configuration file lists al input and output adaptersin one file. The Spri ngCont ext Loader upon en-
gineinitiaization starts all input and output adapters.

The next XML snippet shows a complete sample configuration of an output adapter. Please check with your
JMS provider for the appropriate Spring class names and settings. Note that the input and output adapter Spring
configurations can be in the samefile.

<I-- Application Context -->
<beans defaul t-destroy-net hod="destroy">

<I-- JMS ActiveMQ Connection Factory -->
<bean i d="j nsActi veMJactory" cl ass="org.apache. acti venq. pool . Pool edConnecti onFact ory" >
<property nane="connectionFactory">
<bean cl ass="or g. apache. acti veng. Acti veMXonnect i onFact ory" >
<property nane="broker URL" val ue="tcp://I|ocal host: 61616"/>
</ bean>
</ property>
</ bean>
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<I-- ActiveM) destination to use by default -->
<bean i d="def aul t Desti nati on"
cl ass="org. apache. acti venqg. command. Act i veMXQueue" >
<constructor-arg val ue="ESPER QUEUE"/ >
</ bean>

<l-- Spring JMS Tenplate for ActiveMQ -->
<bean i d="j msActiveMJTenpl ate" cl ass="org. springfranmework.jns.core.JnsTenpl ate">
<property nane="connectionFactory">
<ref bean="j nsActi veMJXactory"/>
</ property>
<property nane="def aul t Desti nati on">
<ref bean="defaul t Destination"/>
</ property>
<property nane="recei veTi neout ">
<val ue>30000</ val ue>
</ property>
</ bean>

<l-- Marshal l er narshals events into nap nessages -->
<bean i d="j meMessageMarshal |l er" cl ass="com espertech. esperi o. ] ns. JMSDef aul t MapMessageMar shal | er"/ >
<bean i d="nyCust omvarshal | er" cl ass="com espertech. esperi o.j ns. JMSDef aul t MapMessageMar shal | er"/ >

<l-- Qutput adapter puts it all together -->
<bean i d="j msQut put Adapter" cl ass="com espertech. esperi o.] ns. Spri ngJMsTenpl at eCut put Adapt er" >
<property nane="j nsTenpl ate">
<ref bean="] nsActiveMJTenpl ate"/>
</ property>
<property nane="subscripti onMap">
<I'THp>
<entry>
<key><i dref |ocal ="subscripti onOne"/></key>
<ref bean="subscripti onOne"/>
</entry>
<entry>
<key><i dref |ocal ="subscriptionTwo"/></key>
<ref bean="subscripti onTwo"/>
</entry>
</ map>
</ property>
<property nane="j msMessageMarshal | er">
<ref bean="j nsMessageMarshaller"/>
</ property>
</ bean>

<bean i d="subscri pti onOne" cl ass="com espertech. esperio.jns. JMSSubscri ption">
<property nane="event TypeAl i as" val ue="M/Qut put St rean'/>
</ bean>

<bean i d="subscri pti onTwo" cl ass="com espertech. esperio.jns. JMSSubscri ption">
<property name="event TypeAl i as" val ue="MQ her Qut put St reani'/ >
<property nane="j nsMessageMarshal | er">
<ref bean="nyCustonVarshaller"/>
</ property>
</ bean>

</ beans>

3.4.2. IMS Message Marshalling

EsperlO provides a marsha implementation in the class JvsDef aul t MapMessageMar shal | er. This marshaller
constructs a JM S mapMessage from any event received by copying event properties into the name-value pairs of
the message. The configuration file makes it easy to configure a custom marshaller that adheres to the
com espertech. esperio. j ms. JMSMessageMar shal | er interface.
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Note that this marshaller uses j avax. j ms. MapMessage hame-value pairs and not general j avax. j ms. Message
properties. This means when you'll read the event properties back from the IMS MapMessage, you will have to
usethej avax. j ms. MapMessage. get Obj ect (... ) method.

The spri ngIMsTenpl at eQut put Adapt er is configured with a list of subscription instances of type JmsSub-
scri pti on as the sample configuration shows. Each subscription defines an event type name that must be con-
figured and used in thei nsert - i nt o Syntax of a statement.

To connect the Spring JIM S output adapter and the EPL statements producing events, use thei nsert -i nt o Syn-
tax to direct events for output. Here is a sample statement that sends events into MyQut put St r eam

insert into MyQutputStream sel ect assetld, zone from RFI DEvent

The type MmyQut put St ream must be known to an engine instance. The output adapter requires the name to be
configured with the Engine instance, e.g..

<esper - conf i gurati on>
<event -type nanme="M/Qut put St reant >
<java-util - map>
<map- property nane="assetld" class="String"/>
<map- property nane="zone" class="int"/>
</java-util - map>
</ event-type>
</ esper-confi guration>
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Chapter 4. Additional Event Representations

4.1. Apache Axiom Events

The plug-in event representation based on Apache Axiom can process XML documents by means of the
Streaming API for XML (StAX) and the concept of "pull parsing”, which can gain performance improvements
extracting data from XML documents.

The instructions below have been tested with Apache Axiom verson 125, Please visit ht-
tp://ws. apache. or g/ commons/ axi om for more information. Apache Axiom requires additional jar files that
are not part of the EsperlO distribution and must be downloaded separately.

There are 3 steps to follow:

1. Enable Apache Axiom by adding the Axiom even representation to the engine configuration.
2. Register your application event type names.
3. Processorg. apache. axi om om OMDocunent Of OMVEl enent event objects.

To enable Apache Axiom event processing, use the code snippet shown next, or configure via confiugration
XML:

Configuration config = new Configuration();
confi g. addPl ugl nEvent Representati on(new URI ("type://xm / apacheaxi omi OVNode") ,
Axi onEvent Repr esent ati on. cl ass. get Name(), null);

Y our application may register Axiom event types in advance. Here is sample code for adding event types based
on Axiom:

Conf i gur ati onEvent TypeAxi om desc = new Confi gurati onEvent TypeAxi on() ;

desc. set Root El enent Nanme( " neasur enent ") ;

desc. addXPat hProperty(" measurenment"”, "/sensor/measurenent"”, XPathConstants. NUVBER);
URI[] resolveURIs = new URI[] {new URI ("type://xm /apacheaxi oml OMNode/ Sensor Event ") };
configuration. addPl ugl nEvent Type(" Sensor Event", resol veURl s, desc);

The operation above is available at configuration time and also at runtime via Confi gur ati onOper ati ons.
After registering an event type name as above, your application can create EPL statements.

To send Axiom OvDocunent OF OVEl enent events into the engine, your application code must obtain an Event -
Sender t0 process AXiom OVEl ement events:

URI[] resolveURIs = new URI[] {new URI ("type://xm /apacheaxi om OMNode/ Sensor Event ") };
Event Sender sender = epService. get EPRunti me(). get Event Sender (resol veURI s) ;

String xm = "<measur enment ><t enper at ur e>98. 6</ t enper at ur e></ neasur enent >";
I nput Stream s = new Byt eArrayl nput Strean(xm . get Bytes());
OMEl enent onEl enent = new St AXOMBUI | der (s). get Docunent El enent () ;

sender . sendEvent (onEl enent) ;

Configuring an Axiom event type via XML is easy. An Esper configuration XML can be found in the file es-
per - axi om sanpl e- confi gurati on. xn intheet ¢ folder of the Esperl O distribution.

The configuration XML for the Confi gurati onEvent TypeAxi om class adheres to the schema esperi o- ax-
i om configuration-3-0.xsd asointheetc folder of the EsperlO distribution.
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Chapter 5. The Opentick Input Adapter

5.1. Overview

This section describes the use of the Opentick input adapter. Opentick is an APl and a service of opentick cor-
poration to receive real-time stock market data, see ht t p: / / www. opent i ck. com

The Opentick input adapter is configured through a XML configuration file or directly through the Conf i gur a-
tionCpentick class. The distribution provides a sample configuration file esperio-opentickad-
apt er - conf i g- sanpl e. xni in the EsperlO et ¢ folder.

There are two path available to start adapter operation: The first option isto register the adapter's plug-in loader
and thus automatically load and start the adapter at time of Esper engine initialization. The second option re-
quires your application to instantiate an Qpent i ckl nput Adapt er .

Adapter Start via Plug-in Loader
This method loads the adapter automatically at time of engine initialization.

First, register the opent i ckPl ugi nLoader as one of the a plug-in loaders via the addpPl ugi nLoader method on
the Conf i gurat i on class or within the Esper configuration XML. For example:

Configuration config = new Configuration();
Properties pluginProperties = new Properties();
pl ugi nProperties. put ("cl asspat h- app-context", "esperi o- openti ckadapt er - confi g-sanpl e. xm ") ;
confi g. addPl ugi nLoader (" Openti ckPl ugi nLoader",
Opent i ckPl ugi nLoader . cl ass. get Name(), pl ugi nProperties);
EPSer vi ceProvi der engi ne = EPServi ceProvi der Manager . get Def aul t Provi der (confi g);

At the time of engine initialization the loader class retrieves the XML configuration file from classpath and in-
stantiates and starts the Opent i ckl nput Adapt er.

Adapter Start via Instantiation

Y our application may choose to use the Opent i ckl nput Adapt er class directly to start, stop, pause, resume and
destroy the adapter separately from an Esper engine instance, or to configure via APl and change the configura-
tion at runtime.

This code snippet shows how to load a configuration file from afile location in the classpath and then starts the
adapter:

ConfigurationOpentick configOl = new Confi gurationOpentick();
URL url = Thread. current Thread().
get Cont ext Cl assLoader () . get Resour ce("esperi o-openti ckadapt er-confi g-sanpl e. xm ") ;
if (url == null) {
t hrow new Runti nException("File not found");

}

confi gOT. configure(url);

Opent i ckl nput Adapt er adapter = new Openti ckl nput Adapt er (confi gOT);
adapter.start();

5.2. Configuration
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The opentick adapter XML and API configuration provides the connection information and the streams sub-
scribed to in OT and defines symbol lists as well as associates symbol lists to streams. Please review the sample
configuration file in the et ¢ folder of the Esperl O distribution.

As part of the st reamconfiguration your application may list the following stream names. OTQuote, OTMM-
Quote, OTTrade, OTBBO. The t ype- nane attribute assigns an name to the opentick event types available in
EPL statements. The event representation are the respective opentick APl POJO objects:
com opent i ck. OTTr ade and OTMVQuot e, OTTr ade, OTBBQ.

The synmbol I i sts element serves to define named lists of exchange and symbol combinations. The stream
symbol | i st element associates symbols to streams requested through the opentick API.

5.3. Operation

The opentick adapter, once running, may be configured at runtime as well. To change symbol lists or request
new streams at runtime, your application may obtain the Confi gurati onOpenti ck from the adapter, make
changes, and restart the adapter viaitspause, resune, start, stop and destroy operations.

Use the pause or st op operation and the r esune operation to retain the existing connection, drop streams and
request new streams based on the new configuration. Use the dest roy and st art operations to disconnect and
reconnect.
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Chapter 6. The FIX Protocol Adapter

EsperlO's FIX protocol adapter is for use with incoming and outgoing events that follow the financial standard
FIX protocol. For more information on FIX please refer to the FIX Protocol Organization
[http://www.fixprotocol.org/].

Esperl O provides:

* A FIX protocol parser for parsing incoming FIX message text.
e A FIX protocol marshaller for creating FIX message text from an event.

e For use with the EsperlO Spring JMS adapter, marshalers for receiving JMS text messages
(j avax. j ms. Text Message) that contain FIX protocol text and for sending FIX protocol text viaJMS.

6.1. FIX Protocol Parser

The EsperlO FIX Protocol parser is provided by com espertech. esperi o. nessage. fi x. Fi xMsgPar ser. Use
the par se method to parse and validate a FIX message text. The method returns a Map of tag-value pairs that
your application can send as an event to Esper.

At a minimum the parser requiresthe 8, 9, 35, 10 tags to be present and the checksum value (tag 10) to be
valid.

Y our application must configure the event type for use with the generated Map. Please consult the Esper docu-
mentation on Map event representations to configure the properties of the FIX event type.

6.2. FIX Protocol Marshaller

The EsperlO FIX Protocol marshaller is provided by
com espertech. esperi o. nessage. fi x. Fi xMsgMar shal | er. This utility class marshalls an event via the nar -
shal Fi x method to a FIX message text with checksum.

The Event Bean event is expected to contain properties that match the FIX protocol tag names.

6.3. For use with Spring JMS

Esperl O provides code for use with the EsperlO Spring IMS adapters and IMSj avax. j ns. Text Message Mes-
sages. The com espertech. esperi o.j ms. JMSFi xPr ot ocol Text MessageUnmar shal | er and JMSFi xPr ot ocol -
Text MessageMar shal | er can be configured as part of the Spring configuration to provide FIX protocol and
JM S text message connectivity.
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