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Data Stream Storing Techniques for Supporting Hybrid Query

Jae-Jyn Shin*, Byeong-Seob Youﬁ, Sang-Hun Eom,
Dong-Wook Leeﬁﬂ, Hae-Young Bae™™

ABSTRACT

This paper proposes fast storage techniques for hybrid query of data streams. DSMS(Data Stream
Management System) have been researched for processing data streams that have busting income. To
process hybrid query that retrieve both current incoming data streams and past data streams data streams
have to be stored into disk. But due to fast input speed of data stream and memory and disk space
limitation, the main research is not about querying to stored data streams but about querying to current
incoming data streams. Proposed techniques of this paper use circular buffer for maximizing memory
utility and for make non blocking insertion possible. Data in a disk is compressed to maximize the number
of data in the disk. Through experiences, proposed technique show that bursting insertion is stored fast.
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2.1 NBB(Non Blocking Buffer)
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Algorithm 1: Insert
Input: X: data to insert
lastUC: last updated Update Counter
Qutput:
procedure result
Procedure: Insert( X, lastUC )
1: tempAC = AC;
2: If lastUC - buffer_size*2 = tempAC
Buffer is full, return FAIL;
3. oldUC = UC;
4: UC := oldUC + 1;
5: insert X into the position pointed by ( oldUC
/ 2 % buffer_size );
6: UC := oldUC + 2;
7. lastUC = oldUC + 2Z;
& return SUCCESS;

Algorithm 2: Read
Input: X: memory space that will receive data.
lastAC: last updated Ack-Counter
WT: limited processing time of procedure
Output:
procedure result
Procedure: Read( X, lastAC, WT )
1: tempUC = UG;
2: if tempUC = lastAC
Buffer is empty, return;
3: if tempUC - lastAC = 1
repeat tempUC := UC until tempUC = even
number or time WT is passed ;
4. if time WT is passed
Insert fail, return;
5: read X from the position pointed by ( lastAC
/ 2 % buffer_size );

6: oldAC = AGC;

7. AC = oldAC + 2;
8 lastAC := oldAC +2;
9 return ;
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Algorithm 3: Insert
Input: record_set: record set to insert
recset_size: size of the record set
QOutput:
procedure result
Procedure: Insert( record_set, recset_size )
10 if cur_recset_size + recset_size >
max_recset_size
result = InsertToNewRecSet
(record_set, recset_size );
return result;
2. if cur_recset_size > min_recset_size
result = InsertToNewRecSet
(record_set, recset_size );
return result;
3: result := ImsertToCurRecSet (record_set,
recset_size );
4: return result;

Algorithm 4: InsertToNewRecSet
Input: record_set: record set to insert
recset_size: size of the record set
Output:
procedure result
Procedure: InsertToNewRecSet( record set,
recset_size )
1: new_rear = ( Rear +recset_header_size +
recset_size ) % buffer_size;
2: if new _rear > Front
buffer is full, insert fail;
return FAIL;
© Make Record Set Header;
: Insert body of record set;
: CurRecSet := Rear;
: Rear = new_rear ;
: return SUCCESS;

DO U AW

Algorithm 5: InsertToCurRecSet
Input: record set: record set to insert
record_size: size of the record set
Output:
procedure result
Procedure: InsertToCurRecSet( record set,
record_size )

1 new rear := ( Rear + record_size ) %
buffer_size;
2: if new_rear > Front
buffer is full, insert fail;
return FAIL;
3: Insert body of record_set;
4: Rear = new_rear ;
5 return SUCCESS;

Algorithm 6: DeleteOneRecSet
Input: no
Output:

procedure result
Procedure: DeleteOneRecSet()

1: recset_size := size of record set pointed by
Front;
2: new_front := ( Front + recset size ) %
buffer_size;
3: if new_front > CurRecSet
No Record Set to Delete. Delete Fail;
4: Front = new_front
5. return SUCCESS;
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Algorithm 7: Select
Input: query: select query statement
QOutput:
procedure result
Procedure: Select( query )
1: if it is flushing;
Selection Fail;
return FAIL;
2. SearchPoint = Front;
3! repeat
recset = record set pointed by
SearchPoint;
query to recset;
nextSearchPoint = (SearchPoint+size of
recset) % buffer_size;
SearchPoint = nextSearchPoint;
4. until
SearchPoint <= Rear;
5: return SUCCESS;

Algorithm 8: FlushBuffer
Input: no
Output:
procedure result
Procedure: FlushBuffer()
1: recset_count = the number of record set in
DSB;
2! repeat
3: if Front = SearchPoint;
Block until SearchPoint !'= Front;
end if
recset = record set pointed by Front;
flush recset;
DeleteOneRecSet();
4. until
Front < CurRecSet;
5: return SUCCESS;
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Algorithm 9: Write

Input: record_set: record set to write

Output:

record set to write into disk

Procedure: Write( record_set )

1: if The size of current_file > min_file_size
insert current file into CompleteFileList;
current_file ‘= make new file;

end if

2! insert record_set into data_part of current_file;

3 insert one index into index_part of current_file;

4: modify time information in file_header of

current_file;

5 return SUCCESS;

Algorithm 10: CompressionThread
Input: no
Output:
procedure result
Procedure: CompressionThread()
1 completed file := read one file from Complete-
FileList;
2 compress each record set in completed_file;
3t return SUCCESS;
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