LDSM - Sequence Diagram 1

( from LDQ received to MetaDatabase found)
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LDSM Sequence - Diagram 2

( from Location Leveling to Query Sending )
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LDSM Sequence - Diagram 3
( from LDQ sent to result returned to client ) 
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Service Provider Interface – Sequence Diagram
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Workflow

Refer to LDSM Sequence Diagram 1

1. A mobile client, e.g. a PDQ user, sends a LDQ to LDSM.  Also, it sends its senderID to LDSM.

2. LDQ reaches the Communication Interface of LDSM.  
3. LDSM starts processing LDQ
4. LDSM send LDQ to Sematic Analyser and Query Binder for grammar check.
5. If the LDQ is grammatically correct, and location of the mobile client is required ( e.g. LDQ involves predicate WHERE LOCATION = HERE ),  LDSM lookup Location Service, LCS from the middleware Lookup.  
6. Lookup returns information ( e.g. address, name of service provider ) of LCS.

7. LDSM send senderID to LCS for the location of the mobile client.
8. LCS returns the location of the mobile client to LDSM.
9. LDSM binds the location to the LDQ, i.e. replace HERE  with the location of the mobile client.
10. If the LDQ requests for more than one kind of LDD, and/or retrieve information from more than one service provider, LDSM send the LDQ to Query Breaker to break the LDQ into several pieces, each piece request ONLY ONE kind of LDD and retrieves the LDD from ONLY ONE service provider.
11. Query Breaker returns a list of LDQ, which request the same amount of information as the original LDQ, retrieves the information from the same service provider(s).
12. LDSM sends the LDQ list to Location Leveler and Query Builder for location leveling, term conversion ( name of LDD in LDQ may not be the same as that used by service providers ), and further processing of the predicate FROM *.
13. Location Leveler and Query Builder searches MetaDatabase from Lookup, 
14. Lookup returns list of MetaDatabase Information to Location Leveler and Query Builder.
Refer to LDSM Sequence Diagram 2

15. Location Leveler and Query Builder sends request to MetaDatabase for lists of information of Service Providers, SPs which provide the requested LDD(s).  The information contains addresses of SPs, name of SPs, LDDs provided by SPs, etc.
16. Location Leveler and Query Builder replaces * of FROM * with corresponding addresses of SPs.
17. Location Leveler and Query Builder sends LDQs, which had FROM * predicate, to Query Breaker for breaking into pieces.  Each piece retrieves LDD from ONLY ONE Service Provider.
18. Query Breaker returns list of LDQs to Location Leveler and Query Bulder.

19. Location Leveler and Query Builder requests MetaDatabase for term conversion, It sends tuples of (term, service providers) to indicate which conversion scheme is followed for each term conversion.
20. MetaDatabase returns tuples of (term, service providers, converted_term) to Location Leveler and Query Builder.
21. Location Leveler and Query Builder replaces each term with the corresponding converted_term.
22. LDSM sends the LDQs prepared by Location Leveler and Query Builder to Query Sender.
Refer to LDSM Sequence Diagram 3

23. Through Communication Interface, Query Sender sends the LDQs to the corresponding Service Provider Interfaces for execution of the LDQs. 

24. SPs send back the results in XML format to the Result Analyzer of LDSM
25. Result Analyzer matches each answer to the corresponding query and saves them in memory
26. LDSM sends the results to Result Merger and Formatter.
27. Result Merger and Formatter merges answers for each query.  For example, several answers for the same query may provide the same LDD, which is located by the same URL.
28. Result Merger and Formatter saves the query result as an appropriate file format, e.g. HTML, WML, XML, etc,  which can be recognized by the mobile client.
29. Result Merger and Formatter returns the file to the mobile client.
Refer to Service Provider Interface – Sequence Diagram

1. A LDQ reaches Service Provider Interface for execution.
2. Service Provider Interface passes the LDQ to LDQ compiler for compilation of LDQ to SQL.
3. LDQ compiler compiles the LDQ to SQL, which retrieves the query result of the equivalent LDQ.
4. Service Provider Interface passes the SQL to a Database Object.
5. Database Object connects to the Database of the Service Provider.
6. Database Object passes the SQL to the Database for execution.
7. Database returns the query answer as a recordset.
8. Service Provider Interface passes the recordset to XML Generator to convert the recordset into XML format.
9. Service Provider Interface returns the XML Document to LDSM.

