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Problem Description

The IpServiceDiscovery interface allows a Client Application to discover  Services that match its desired properties. However, as the spec currently stands there is no way for the Application to specify how the properties are to be matched.

One defined property type is INTEGER_SET. As an  example the Service may have been registered with (“5”,“7”,”9”). An Application having a desired property value of (“5”,”7”) has no way of defining how the match is to take place. Should the match be on the basis of the whole set being matched, or that the desired set is a sub-set, or even that none of the set should appear?

All that the spec currently says is :-

The property values in the desired property list must be logically interpreted as "minimum", "maximum", etc. by the framework (due to the absence of a Boolean constraint expression for the specification of the service criterion). It is suggested that, at the time of service registration, each property value be specified as an appropriate range of values, so that desired property values can specify an "enclosing" range of values to help in the selection of desired services.

This is unclear and does not provide the Client Application with a predictable or powerful interface as another Framework implementation may do the matching in a slightly different way.

Solution

There appear to be two solutions to the problem. 

Solution 1

The simplest is to accept the limitations of the current interface but to re-write the current wording the specification such that it is clearer. (Help needed on what the original statement given above was intended to mean! Worked examples would be an aid to the reader. )

Solution 2

The second solution is to give the Application the means to instruct the Framework how the matching should be done.

It should be possible to match differently for each desired property, which means that the matching constraint should be part of each of the elements of the desiredPropertiesList parameter of discoverService.

This could be done by introducing a new data type, TpDesiredPropertyList. This would be a list of TpDesiredProperty’s. This would also be a new type and would consist of a match type, TpMatchType and TpServiceProperty.

The new TpMatchType would be made up of the following enumerations: -

ANY
For sets, one or more of the  values in the Desired Property’s set must appear in the Service Property’s set.

For intervals, the two intervals must overlap to some degree.

ALL
For sets, all of the values in the Desired Property’s set must appear in the Service Property’s set.

For intervals, the Desired Property’s interval must be wholly contained by the Service Property’s interval.

EQUALS
Both sets must be identical, or in the case of intervals, both intervals must be identical.

GREATER_THAN
For sets, all of the values in the Desired Property’s set must be more than all of those in the Service Property’s set.

For intervals, the Desired Property’s interval must cover a range which entirely more than the Service Property’s interval.

LESS_THAN
For sets, all of the values in the Desired Property’s set must be less than all of those in the Service Property’s set.

For intervals, the Desired Property’s interval must cover a range which entirely less than the Service Property’s interval.

OUTSIDE
For sets, none of the Desired Property’s set must appear in the Service Property’s set.

For intervals, the Desired Property’s interval must not overlap with the Service Property’s interval.

GREATER_THAN_OR_EQUALS
See GREATER_THAN except that the sets and intervals can overlap “downwards”.

LESS_THAN_OR_EQUALS
See LESS_THAN except that the sets and intervals can overlap “upwards”.

Resultant Changes

Three new data types are required – TpMatchType, TpDesiredProperty and TpDesiredPropertyList. The signature of the discoverService method also needs to change to make use of the new data types when discovering Services.

19.1.x TpDesiredProperty

This data type is a Sequence of Data Elements which describes a desired property”and how it should be matched against the Service property. It is a structured data type consisting of the following:

Sequence Element

Name
Sequence Element

Type

MatchType
TpMatchType

Property
TpProperty

19.1.x TpDesiredPropertyList

Defines a Numbered List of Data Elements of type TpDesiredProperty.

19.1.x TpMatchType

The value uniquely identifies the way that the Desired Property should be matched against the Service Property during Service Discovery.

Name
Value
Description

P_MATCH_ANY
0
For sets, one or more of the  values in the Desired Property’s set must appear in the Service Property’s set.

For intervals, the two intervals must overlap to some degree.

P_MATCH_ALL
1
For sets, all of the values in the Desired Property’s set must appear in the Service Property’s set.

For intervals, the Desired Property’s interval must be wholly contained by the Service Property’s interval.

P_MATCH_EQUALS
2
Both sets must be identical, or in the case of intervals, both intervals must be identical.

P_MATCH_GREATER_THAN
3
For sets, all of the values in the Desired Property’s set must be more than all of those in the Service Property’s set.

For intervals, the Desired Property’s interval must cover a range which entirely more than the Service Property’s interval.

P_MATCH_LESS_THAN
4
For sets, all of the values in the Desired Property’s set must be less than all of those in the Service Property’s set.

For intervals, the Desired Property’s interval must cover a range which entirely less than the Service Property’s interval.

P_MATCH_GREATER_THAN_OR_EQUALS
5
See P_MATCH_GREATER_THAN except that the sets and intervals can overlap “downwards”.

P_MATCH_LESS_THAN_OR_EQUALS
6
See P_MATCH_LESS_THAN except that the sets and intervals can overlap “upwards”.

P_MATCH_OUTSIDE
7
For sets, none of the Desired Property’s set must appear in the Service Property’s set.

For intervals, the Desired Property’s interval must not overlap with the Service Property’s interval.
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