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1

General architecture and responsibilities

OSGi Service Adaptor represents a layer between UIMA Java Framework and OSGi
Framework that allows UIMA applications to work with UIMA analytics and other
resources encapsulated in OSGi bundles and deployed in OSGi container.

General architecture of the OSGi Service Adaptor layer is depicted in Figure 1.

Figure 1. General architecture of OSGi Service Adaptor layer.

The OSGi Service Adaptor is responsible for:

e Allowing UIMA applications to manage OSGi bundles encapsulating UIMA
analytics and other resources; the management capabilities include locating
UIMA component bundles and loading them into the OSGi container to make
them available for deployment by UIMA Framework.

e Providing UIMA application with easy access to shared resources of UIMA
component bundles in order to deploy and use them in UIMA Framework; the
shared resources include component descriptors, component class space,
metadata and others.

2

OSGi Service Adaptor modules

The OSGi Service Adaptor software includes the following 2 bundles:

e com i bm ui ma. 0osgi . servi ce — defines the Service Adaptor API; this
bundle is used by active UIMA component bundles as well as UIMA
applications;

e comibm ui ma. osgi . service. internal —implements most of the Service
Adaptor modules; this bundle also refers to the API bundle.



Logically, the OSGi Service Adaptor comprises the following functional modules:

e UIMA Services Integrator — responsible for tracking all standard Adaptor
services and notifying applications of UIMA service availability events. This
module also provides convenient access to all standard Adaptor services.

e UIMA Configurator — responsible for managing UIMA component bundles and
notifying applications of UIMA component life cycle events.

e UIMA Component Services — responsible for providing access to shared
resources of UIMA component bundles, loaded into the OSGi container.

e UIMA Component Registry — responsible for looking-up UIMA component
bundles loaded into the OSGi container.

The UIMA Services Integrator module’s API and implementation code is in the

com i bm ui ma. osgi . servi ce bundle. The API of all the other functional
modules is declared in the com i bm ui ma. osgi . servi ce bundle and the
implementation code is in the com i bm ui ma. osgi . servi ce. i nt er nal bundle.

The UIMA Services Integrator module monitors all standard Adaptor services by
using the OSGi Ser vi ceTr acker capabilities and makes its own OSGi service
available only when all other standard Adaptor services are available. The
Integrator module also monitors its own OSGi service and notifies subscribed
applications of the UIMA service availability events.

The UIMA Configurator module combines several functions:

e discovering new UIMA component bundle files in the designated directory;

e installing UIMA component bundles in the OSGi container upon application
request;

e automatically activating UIMA components installed in the OSGi container;

e monitoring UIMA component life cycle changes and notifying subscribed
applications of UIMA component events.

The module registers its own OSGi service for installing UIMA component bundles
and receiving UIMA component events.

The UIMA Component Services module defines the API for accessing shared
resources of UIMA component bundles, including;:

e component bundle class loader — the bundle class loader established by OSGi
container;
e component UID - a unique identifier of a component bundle;

e component metadata, such as symbolic name, version and properties;



e component descriptor(s), called specifications; each component may define one
or more UIMA descriptors (specifications) in its OSGi bundle manifest.

This module also provides the API for publishing UIMA components, i.e. registering
OSGi services that belong to UIMA component bundles. Each active UIMA
component bundle registers two or more OSGi services at the start-up: (1)
component reference service, providing access to component bundle resources, and
(2) component specification service(s) for each UIMA component descriptor defined
in the bundle manifest. In addition, the UIMA Component Services module registers
the UIMA Component Publisher OSGi service for publishing UIMA component
bundles.

The UIMA Component Registry module defines the API for looking-up UIMA
component services in the OSGi Service Registry. The Registry allows to look-up
both UIMA component references and specifications based on internal bundle ID,
component UID and its metadata.

3  OSGi Service Adaptor API

Formal description of the API packages, classes and methods can be found in the
‘Help/Help Contents/OSGi UIMA Documentation” menu in your Eclipse IDE or
online at http://imsgroup03.watson.ibm.com/UIMA-OSGi/api/doc/.

3.1 UIMA Services Integrator

Interface com.ibm.uima.osgi.service.lUIMAServices.

This is the interface of the UIMA Services Integrator, registered as OSGi service by
the com i bm ui ma. osgi . servi ce bundle. This service provides access to all
standard services registered by the OSGi Service Adaptor.

Methods:

e get Confi gurator () —returns the reference to the UIMA Configurator
service, if the service is available, nul | otherwise;

e get Regi stry() —returns the reference to the UIMA Component Registry
service, if the service is available, nul | otherwise;

e publ i shConmponent () - creates and registers component services for the
given UIMA component bundle.

Class com.ibm.uima.osgi.service.UIMAServices.

This class provides convenient static access to all standard services registered by the
OSGi Service Adaptor and allows getting notifications of UIMA service events.

Static methods:

e getlnstance() - returns the single instance of this class;



e get Servi ces() —returns the reference to the UIMA Services Integrator
service, if the service is available, nul | otherwise;

e get Configurator() -returns the reference to the UIMA Configurator service,
if the service is available, nul | otherwise;

e get Regi stry() - returns the reference to the UIMA Component Registry
service, if the service is available, nul | otherwise;

e publ i shConponent () - creates and registers component services for the given
UIMA component bundle;

e addServi celLi st ener () —adds the given listener object to receive
notifications of UIMA service events;

e renoveServi celi st ener () —removes the given listener object from the list;
e newConponent Ul D() — creates new UID object for the given component;

e newConponent SpecUl D() - creates new UID object for the given component
specification.

Interface com.ibm.uima.osgi.service.lUIMAServicelListener.

This interface should be implemented by applications that need to receive
notifications of UIMA service events. Applications can subscribe for receiving
UIMA service events through the addSer vi ceLi st ener () static method of the
Ul MASer vi ces class, and unsubscribe through the

remmoveSer vi celi st ener () static method of the Ul MASer vi ces class.

Methods:

e servi ceChanged() - this method is called by the UIMA Services Integrator
service to notify the subscribed application of the given UIMA service event.

Class com.ibm.uima.osgi.service.event.UIMAServiceEvent.

This class encapsulates the attributes of a given UIMA service event. UIMA service
event objects are delivered to subscribed listeners when a change occurs in one of
the OSGi Service Adaptor service's lifecycle. The service code identifies the OSGi
Service Adaptor service, and the type code identifies the event type.

Service codes:
e U MA_COVPONENT_PUBLI SHER - identifies UIMA Component Publisher
service;
e U MA_CONFI GURATCR - identifies UIMA Configurator service;
e U MA_REG STRY - identifies UIMA Component Registry service;
e U MA_SERVI CES - identifies UIMA Services Integrator service.

Type codes:

e AVAI LABLE - indicates that the service becomes available;



MODI Fl ED - indicates that the service has been modified;
UNAVAI LABLE - indicates that the service becomes unavailable.
Methods:

get Servi ceCode() - returns the specified event service code;

get Type() —returns the specified event type code.

3.2 UIMA Configurator

Interface com.ibm.uima.osgi.service.lUIMAConfigurator.

This is the interface of the UIMA Configurator, registered as OSGi service by the
com i bm ui ma. osgi . servi ce. i nternal bundle.

Methods:

e install Bundl e() - installs a bundle from a given file in the OSGi container;

e addConponent Li st ener () —adds the given listener object to receive
notifications of UIMA component events;

e renoveConponent Li st ener () —removes the given listener object from the
list.

Interface com.ibm.uima.osgi.service.lUIMAComponentListener.

This interface should be implemented by applications that need to receive
notifications of UIMA component events. Applications can subscribe for receiving
UIMA component events through the addConponent Li st ener () method of the
| Ul MAConf i gur at or service and unsubscribe through the

r emoveConponent Li st ener () method of the | U MAConf i gur at or service.

Methods:

e conponent Changed() - this method is called by the UIMA Configurator
service to notify subscribed applications of the given UIMA component event.

Class com.ibm.uima.osgi.service.event.UIMAComponentEvent.

This class encapsulates the attributes of a given UIMA component event. UIMA
component event objects are delivered to subscribed listeners when a change occurs
in one of the UIMA component bundle's lifecycle. The type code identifies the event

type.
Type codes:

e DI SCOVERED - indicates that the component bundle file is discovered in the
designated directory;

e ERROR-indicates that there is an error associated with the component bundle;



MODI FI ED - indicates that the properties of the component bundle has been

modified;

e REQ STERED - indicates that the component service is registered in the OSGi
Service Registry;

e REMOVED - indicates that the component bundle file is removed from the

designated directory;

e UNREG STERI NG- indicates that the component service is being unregistered
from the OSGi Service Registry.

e Methods:

e get Conponent Bundl eFi | e() —returns the discovered component bundle
file, if the event type is DI SCOVERED; otherwise returns nul | ;

e get Conponent Bundl eMani f est () —returns the Mani f est object of the
removed component bundle file, if the event type is REMOVED; otherwise returns
nul | ;

e get Conponent Error () —returns the component error, if the event type is
ERROR: otherwise returns nul | ;
e get Conponent Ref er ence() —returns the reference to the UIMA component

service, if the event type is REG STERED, MODI FI ED or UNREG STERI NG
otherwise returns nul | ;

e get Type() —returns the event type code.

Configurator properties file.

As we mentioned earlier, the Configurator module discovers UIMA component
bundle files in the designated directory and notify subscribed applications of new
UIMA component bundles. To perform this function, the Configurator runs
Directory Scanner — a thread that periodically scans the designated directory for
UIMA component bundle files. The Directory Scanner is configured by using special
Configurator properties file. The ui ma. conf i gur at or. properti es file includes
the following configuration properties:

e ui ma. osgi . conponent Di r ect or y — the designated directory, which is
periodically scanned by the Directory Scanner;

e Ui ma. 0sgi . componentDirectoryPollingInterval - polling interval (ms) for the
Directory Scanner.

The default Configurator properties file — ui ma. conf i gur at or. properties —is
included in the com i bm ui nma. osgi . servi ce package. This properties file
contains the following parameters:

ui ma. osgi . conponent Di rectory = ui ma. hone/ conponent _bundl es
ui ma. osgi . conponent Di rectoryPol | i ngl nterval = 10000
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