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Introduction

It has been proposed and agreed during earlier meetings and email discussion to specify an object-oriented exception handling mechanism instead of the error result mechanism to deal with abnormal situations when API methods are invoked. The Parlay Group has been notified of this proposal by email and has also agreed to it.

This contribution proposes how to introduce exception handling (and remove error results) to the entire DES/SPAN-120070 API specification.

Proposed Changes

Sun Microsystems proposes the following changes to the UML (Interface descriptions), text (Data type descriptions) and OMG-IDL in the API.

Common Exceptions:

These are exceptions that can be thrown by two or more combinations of framework and service capability feature (SCF) API methods (i.e. they are common exceptions). They are NOT thrown by the underlying technology (e.g. CORBA, Java) standard exceptions.

Current DES/SPAN-120070 API error results that fall into this category are:

P_TASK_REFUSED

P_TASK_CANCELLED

P_RESOURCES_UNAVAILABLE

As such, the following statement should be placed in the common part of the OMG-IDL:

exception P_TASK_REFUSED {

};

exception P_TASK_CANCELLED {

};

exception P_RESOURCES_UNAVAILABLE {

};

UML and text can be modified accordingly. I.e. within the UML and text common parts, describe/tabularise these exceptions, and within the UML specific parts, indicate which methods can throw which common exception(s).

Underlying Technology Standard Exceptions:

These are exceptions that can be thrown by the underlying technology (e.g. CORBA, Java) as a result of problems encountered, for example, with the way the API method is invoked or the object implementation.

Current DES/SPAN-120070 API error results that fall into this category, and no longer need to be referred to in the specification, are:

P_INVALID_PARAMETER

P_INVALID_PARAMETER_VALUE

P_PARAMETER_MISSING

P_RESULT_INFO_UNDEFINED

P_METHOD_NOT_SUPPORTED

For illustration purposes, the following table shows how the above error results may be accommodated in CORBA and in Java.

	DES/SPAN-120070 API error result
	CORBA exception
	Java exception

	P_INVALID_PARAMETER
	BAD_PARAM
	IllegalArgummentException

	P_INVALID_PARAMETER_VALUE
	BAD_PARAM
	IllegalArgummentException

	P_PARAMETER_MISSING
	MARSHALL
	IllegalArgummentException

	P_RESULT_INFO_UNDEFINED
	UNKNOWN
	ProviderException

	P_METHOD_NOT_SUPPORTED
	BAD_OPERATION
	NoSuchMethodException


**NOTE** All of the above CORBA exceptions are defined within org.omg.CORBA.SystemException. All method signatures implicitly include the org.omg.CORBA.SystemException exceptions and are not required to declare these types of exceptions.

**NOTE** All of the above Java exceptions, except NoSuchMethodException, are defined as subclassing from java.lang.RuntimeException. A method is not required to declare in its throws clause any subclasses of java.lang.RuntimeException that might be thrown during the execution of the method.

Specific Exceptions:

These are exceptions that are typically thrown by API methods solely contained either within the framework or within a single SCF. These exceptions, which are specific to a particular framework or SCF, should be placed in the package associated with that framework or SCF. Under certain situations where an exception may be thrown in, say, two different SCFs it may be simpler to repeat the exception within both SCF packages, rather than making the exception a common exception.

Specific Exceptions are identified in companion contributions to this meeting.

UML and text can be modified accordingly. I.e. within the UML specific parts, indicate which methods can throw which specific exception(s), and within the text specific parts, describe/tabularise these exceptions.

OMG-IDL can be modified accordingly. I.e. use the statements in the sections on “common exceptions” and “throwing exceptions” as examples of how to complete the OMG-IDL specific parts.

Throwing Exceptions:

As a result of the above recommendations, API methods can throw common exceptions, underlying technology standard exceptions and specific exceptions. However, method signatures need only show common exceptions and specific exceptions, if applicable. The following is an example statement of how method signatures should be written in OMG-IDL. It shows a hypothetical method “crouteReq”, which takes a single parameter, that can throw a common method, P_TASK_REFUSED, and a hypothetical specific method, P_TRY_LATER.

void crouteReq (in TpSessionID callLegSessionID)

                           raises (P_TASK_REFUSED, P_TRY_LATER);

**NOTE** TpResult is no longer shown as a return value for all methods as all error results are now dealt with by the exception handling mechanism. Because of this, references to TpResult in the OMG-IDL method signatures should be replaced with the “void” statement.

Removal of TpResult and associated references:

The replacement of the error result mechanism by the exception handling mechanism requires the following to be removed from the DES/SPAN-120070 UML, text and OMG-IDL.

The following OMG-IDL statements need to be deleted:

  const TpInt32 P_RESULT_INFO_UNDEFINED = 0;

  const TpInt32 P_INVALID_DOMAIN_ID = 1;

  const TpInt32 P_INVALID_AUTH_CAPABILITY = 2;

  const TpInt32 P_INVALID_AGREEMENT_TEXT = 3;

  const TpInt32 P_INVALID_SIGNING_ALGORITHM = 4;

  const TpInt32 P_INVALID_INTERFACE_NAME = 5;

  const TpInt32 P_INVALID_SERVICE_ID = 6;

  const TpInt32 P_INVALID_EVENT_TYPE = 7;

  const TpInt32 P_SERVICE_NOT_ENABLED = 8;

  const TpInt32 P_INVALID_ASSIGNMENT_ID = 9;

  const TpInt32 P_INVALID_PARAMETER = 10;

  const TpInt32 P_INVALID_PARAMETER_VALUE = 11;

  const TpInt32 P_PARAMETER_MISSING = 12;

  const TpInt32 P_RESOURCES_UNAVAILABLE = 13;

  const TpInt32 P_TASK_REFUSED = 14;

  const TpInt32 P_TASK_CANCELLED = 15;

  const TpInt32 P_INVALID_DATE_TIME_FORMAT = 16;

  const TpInt32 P_NO_CALLBACK_ADDRESS_SET = 17;

  const TpInt32 P_INVALID_SIGNATURE = 18;

  const TpInt32 P_INVALID_SERVICE_TOKEN = 19;

  const TpInt32 P_ACCESS_DENIED = 20;

  const TpInt32 P_INVALID_PROPERTY = 21;

  const TpInt32 P_METHOD_NOT_SUPPORTED = 22;

  const TpInt32 P_NO_ACCEPTABLE_AUTH_CAPABILITY = 23;

  const TpInt32 P_INVALID_INTERFACE_TYPE = 24;

  const TpInt32 P_INVALID_ACCESS_TYPE = 25;

  const TpInt32 P_SERVICE_ACCESS_DENIED = 26;

  const TpInt32 P_USER_NOT_SUBSCRIBED = 48;

  const TpInt32 P_APPLICATION_NOT_ACTIVATED = 49;

  const TpInt32 P_USER_PRIVACY = 50;

  exception TpGeneralException {

   TpInt32 exceptionType;

  };

The UML and text references to TpResult need to be deleted from the specification. The TpResultInfo table shown in the common data types section needs to be removed.

Void and the Out parameter:

As the DES/SPAN-120070 API specification permits a maximum of one “out” parameter for any API method signature, there has been a suggestion by a number of organisations to replace the void “return” parameter with the “out” parameter type for every occurrence where an “out” parameter appears in a method signature. This would result in method signatures with no “out” parameters.

There are a number of benefits to doing this. One immediate advantage is simplified coding for software developers. It's easier to write and understand:

boolean g = object.method();

…some code…

than,

boolean g;

object.method(g);

…some code…

especially when wrapping the code in some conditional statement, e.g.:

while (object.method() == true) {

…some code…

}

rather than,

boolean g;

while ((g = object.method()) == true) {

…some code…

}

Also, in the official v2.4.2 CORBA OMG-IDL to Java mappings, Holder classes have to be used when using “out” parameters. This is because Java passes parameters by value. Programming with Holder classes does cause extra inconvenience for programmers.

The downside to introducing these changes is that many method signatures will need to change. After analysis, the following signatures need to change:

Framework:

· IpAppAccess.signServiceAgreement()
· IpInitial.initiateAuthentication()
· IpAuthentication.requestAccess()

· IpAPILevelAuthentication.selectEncryptionMethod()
· IpAPILevelAuthentication.authenticate()
· IpAccess.obtainInterface()
· IpAccess.obtainInterfaceWithCallback()
· IpAccess.accessCheck()
· IpAccess.selectService()
· IpAccess.signServiceAgreement()
· IpServiceDiscovery.listServiceTypes()
· IpServiceDiscovery.describeServiceType()
· IpServiceDiscovery.discoverService()
· IpServiceDiscovery.listSubscribedServices()
· IpHeartBeatMgmt.enableHeartBeat()
· IpOAM.systemDateTimeQuery()
· IpAppOAM.systemDateTimeQuery()
· IpEventNotification.createNotification()

· IpClientAppManagement.createSAG()

· IpClientAppInfoQuery.getClientApp()
· IpClientAppInfoQuery listClientApps()
· IpClientAppInfoQuery.getSAG()
· IpClientAppInfoQuery.listSAGs()
· IpClientAppInfoQuery.listSAGMembers()
· IpAppAuthentication.authenticate()
· IpServiceProfileInfoQuery.listServiceProfiles()
· IpServiceProfileInfoQuery.getServiceProfile()
· IpServiceProfileInfoQuery.listAssignedMembers()

· IpServiceContractInfoQuery.getServiceContract()
· IpEntOpAccountInfoQuery.getEntOpAccount()

· IpFwInitial.initiateAuthentication()

· IpFwAuthentication.requestAccess()

· IpFwAPILevelAuthentication.selectEncryptionMethod()

· IpFwAPILevelAuthentication.authenticate()

· IpFwAccess.obtainInterface()

· IpFwAccess.obtainInterfaceWithCallback()

· IpSvcAPILevelAuthentication.authenticate()

· IpFwServiceRegistration.registerService()

· IpFwServiceRegistration.describeService()

· IpSvcFactory.getServiceManager()

· IpFwServiceDiscovery.listServiceTypes()
· IpFwServiceDiscovery.describeServiceType()
· IpFwServiceDiscovery.discoverService()
· IpFwServiceDiscovery.listRegisteredServices()

· IpFwHeartBeatMgmt.enableHeartBeat()

· IpFwOAM.systemDateTimeQuery()

· IpSvcOAM.systemDateTimeQuery()

· IpFwEventNotification.createNotification()
Call Control:

· IpCallControlManager.createCall()
· IpCallControlManager.enableCallNotification()
· IpCallControlManager.setCallLoadControl()
· IpCallControlManager.getCriteria()
· IpAppCallControlManager.callEventNotify()
· IpCall.routeReq()
· IpMultiPartyCallControlManager.createCall()
· IpMultiPartyCallControlManager.createNotification()
· IpMultiPartyCallControlManager.getNotification()
· IpMultiPartyCallControlManager.setCallLoadControl()

· IpAppMultiPartyCallControlManager.reportNotification()

· IpMultiPartyCall.getCallLegs()
· IpMultiPartyCall.createCallLeg()
· IpMultiPartyCall.createAndRouteCallLegReq()

· IpCallLeg.getCall()
· IpCallLeg.getLastRedirectedAddress()

· IpMultiMediaCallControlManager.enableMediaChannelNotification()

· IpAppMultiMediaCallControlManager.mediaChannelEventNotify()

· IpMultiMediaCallLeg.getMediaChannels()

· IpConfCallControlManager.createConference()
· IpConfCallControlManager.checkResources()
· IpConfCallControlManager.reserveResources()

· IpAppConfCallControlManager.conferenceCreated()

· IpConfCall.getSubConferences()
· IpConfCall.createSubConference()

· IpAppConfCall.partyJoined()

· IpSubConfCall.splitSubConference()

· IpAppSubConfCall.chairSelection()

· IpAppSubConfCall.floorRequest()
GUI:

· IpUIManager.createUI()
· IpUIManager.createUICall()
· IpUIManager.createNotification()
· IpUIManager.getNotification()

· IpAppUIManager.reportNotification()

· IpUI.sendInfoReq()
· IpUI.sendInfoAndCollectReq()

· IpUICall.recordMessageReq()

· IpUICall.deleteMessageReq()
Mobility:

· IpUserLocation.locationReportReq()
· IpUserLocation.extendedLocationReportReq()
· IpUserLocation.periodicLocationReportingStartReq()
· IpTriggeredUserLocation.triggeredLocationReportingStartReq()
· IpUserLocationCamel.locationReportReq()
· IpUserLocationCamel.periodicLocationReportingStartReq()
· IpUserLocationCamel.triggeredLocationReportingStartReq()
· IpUserLocationEmergency.emergencyLocationReportReq()
· IpUserLocationEmergency.subscribeEmergencyLocationReports()
· IpUserStatus.statusReportReq()
· IpUserStatus.triggeredStatusReportingStartReq()
Terminal Capabilities:

· IpTerminalCapabilities.getTerminalCapabilities()
Data Session Control:

· IpAppDataSessionControlManager.reportNotification()

· IpDataSession.connectReq()

· IpDataSessionControlManager.createNotification()

· IpDataSessionControlManager.getNotification()
Generic Messaging:

· IpMessagingManager.openMailbox()
· IpMessagingManager.enableMessagingNotification()
· IpMailbox.getInfoAmount()
· IpMailbox.getInfoProperties()
· IpMailbox.openFolder()
· IpMailboxFolder.getInfoAmount()
· IpMailboxFolder.getInfoProperties()
· IpMailboxFolder.getMessage()

· IpMessage.getInfoAmount()
· IpMessage.getInfoProperties()
Connectivity Management:

· IpConnectivityManager.getQoSMenu()

· IpConnectivityManager.getEnterpriseNetwork()

· IpEnterpriseNetwork.getSiteList()
· IpEnterpriseNetwork.getVPrN()
· IpEnterpriseNetwork.getSite()

· IpEnterpriseNetworkSite.getSAPList()
· IpEnterpriseNetworkSite.getSiteID()
· IpEnterpriseNetworkSite.getSiteLocation()
· IpEnterpriseNetworkSite.getSiteDescription()
· IpEnterpriseNetworkSite.getIPSubnet()
· IpEnterpriseNetworkSite.getSAPIPSubnet()
· IpQoSMenu.getTemplate()
· IpQoSMenu.getTemplateList()

· IpQoSTemplate.getTemplateType()

· IpQoSTemplate.getDescription()
· IpQoSTemplate.getPipeQoSInfo()
· IpQoSTemplate.getValidityInfo()
· IpQoSTemplate.getProvisionedQoSInfo()
· IpQoSTemplate.getDsCodepoint()

· IpVPrN.getVPrPList()
· IpVPrN.getVPrP()
· IpVPrN.createVPrP()

· IpVPrP.getVPrPID()
· IpVPrP.getSlaID()
· IpVPrP.getStatus()
· IpVPrP.getProvisionedQoSInfo()
· IpVPrP.getValidityInfo()
· IpVPrP.getPipeQoSInfo()
· IpVPrP.getDsCodepoint()
Account Management:

· IpAppAccountManager.reportNotification()

· IpAccountManager.createNotification()

· IpAccountManager.queryBalanceReq()

· IpAccountManager.getNotification()

· IpAccountManager.retrieveTransactionHistoryReq()

Charging:

· IpChargingManager.createChargingSession()

· IpChargingSession.getAmountLeft()

· IpChargingSession.getLifeTimeLeft()

· IpChargingSession.getUnitLeft()
For example, the IpAppAccess.signServiceAgreement() UML signature would have to change from:

signServiceAgreement (serviceToken : in TpServiceToken, agreementText : in TpString, signingAlgorithm : in TpSigningAlgorithm, digitalSignature : out TpStringRef) : TpResult

to

signServiceAgreement (serviceToken : in TpServiceToken, agreementText : in TpString, signingAlgorithm : in TpSigningAlgorithm) : TpString

And the OMG-IDL signature would have to change from:

void signServiceAgreement (





in TpServiceToken serviceToken,






in TpString agreementText,






in TpSigningAlgorithm signingAlgorithm,






out TpString digitalSignature






)












raises (bla, bla);

to

TpString signServiceAgreement (





in TpServiceToken serviceToken,






in TpString agreementText,






in TpSigningAlgorithm signingAlgorithm






)












raises (bla, bla);

--------- End of Contribution -------
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