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Abstract In mobile distributed systems the data on the air can be accessed by a lot of mobile
clients. And, we need an indexing scheme in order to energy-efficiently access the data on the
wireless broadcast stream. In conventional indexing schemes, they use the values of primary key
attributes and construct tree-structured index. Therefore, the conventional indexing schemes do not
support content-based retrieval queries such as partial-match queries. In this paper we propose an
indexing scheme, called B2V-Tree, which supports partial match queries on wireless broadcast data
stream. For this purpose, we construct a tree-structured index which is composed of bit-vectors,
where the bit-vectors are generated from data records through multi-attribute hashing.
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INPUT: A Set of Data Records
: OUTPUT: Broadcast Stream (Data + Index)
FOR EACH data record d;

- END-FOR

©C WL D WN -

e
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-
w

: END_OF_PROCEDURE

: PROCEDURE Wireless_Data_Stream_Generation

: Get hashed bit-vector bv; through given hash function H;

: Construct BV-Tree with bvi's for all data records;

: Add data records in the bottom-level of the BV-Tree

* where the data records are linked to the leaf node where its hashed bit stream is stored;

: Construct B2V-Tree through traversing BV-Tree in a BFS style where the BV-Tree nodes
: are clustered into B2V-Tree nodes using N, M values in Section 3.3

: Generate Stream by traversing the B2V-Tree in a DFS style;
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1: PROCEDURE Wireless_Data_Stream_Access

2: INPUT: A Query Bit-Vector (QV)

3: OUTPUT: Data Records for the Query (Result)

4: LOCAIL VARIABLES: Result, BV, Temp

5: Set Result empty;

6: Temp < Read the current bucket;

7 IF (Temp is not an index bucket) THEN // Using BUCKET_TYPE field

8: Probe to the next index bucket; // Using LINK_TO_NEXT_INDEX field

9: -~ ENDIF

10: LABEL START INDEX PROBE:

11: read the address tuples in the current index bucket;

12: IF (there is one bit~vector BV exactly matched with QV) THEN

13: Result < Result + Data_Retriever(BV.address);

14: ELSEIF (there is one or more bit-vectors BV included by QV) THEN
15: " FOR EACH BY included by @V DO in parallel

16: Result < Result + Data_Retriever(BV .address),
17: END-FOR

18: IF (there is more data to retrieve) THEN

19: Probe to the next index bucket; // Using LINK_TO_NEXT_INDEX field
20: GOTO START_INDEX_PROBE;

21: ENDIF

22: ELSEIF (there is a bit-vector BV including QV) THEN

23: Probe to BV .address;

24: GOTO START_INDEX_PROBE,;

25: ELSE // All bit-vectors are independent.

26: Probe to the next index bucket; // Using LINK_TO_NEXT_INDEX field
27: GOTO START_INDEX_PROBE,

28: ENDIF

29: RETURN Result to User; // Now, Result is the answer for the query

30: END_OF_PROCEDURE

31: FUNCTION Data_Retriever

32: INPUT: Address (addr)

33: OUTPUT: Data Records (Result)

34: LOCAL VARIABLES: Result, BV, Temp

35: Set Result empty;
36: IF (addr is previously accessed) THEN
37: » BREAK;
38: ELSE
39: Temp < Read the bucket pointed by the addr;
40: ) IF (Temp is a data bucket) THEN
41: Result < Result + Temp ;
42: WHILE (Temp .CONTINUE_TO_NEXT_BUCKET is TRUE) DO
43: Temp < Read the next data bucket;
44: Result < Result + Temp ;
45: ENDWHILE
46: ELSE // Temp is an index bucket.
47: FOR EACH bit-vectors BV in the current index bucket DO
48: Result < Result + Data_Retriever(BV.address);
49: ENDFOR
50: ENDIF
-{561: ENDIF
52: RETURN Result;

53: END_OF_FUNCTION
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