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Abstract As an effective concurrency control method for the Fat-Btree, the MARK-OPT method has been pro-
posed. However, the latch-couplings in the method enlarge the costs of request transfers on the Fat-Btree. In this
paper, a new concurrency control method not latch-coupling during optimistic operations latch coupling is proposed
to improve the system performance. To detect access path errors in the proposed method, the index pages have
boundary values at both ends. In the Fat-Btree, a page split may cause a page deletion. Swap of deleted page and
non-deleted page in the method is more effective than normal page deletion. To compare the performance of the
proposed method and the MARK-OPT method, we implemented them on an autonomous-disk system adopting the
Fat-Btree. The experimental results on varied environments indicate that the proposed method always improves
the system throughput, and are especially effective for large scale configuration and high workloads.
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[:=H,
Parent := null; Child := ROOT; h := I;m:=1;
while /1 < [ do begin
IX latch on Child;
if Access path error is detected then
Unlatch Child; goto 2;
if Child is not full then
m:=h; /* Marking */
Determine NewChild;
10 Parent := Child; Child := NewChild; h:=h + 1;
Unlatch Parent;
12 end;
13 Xlatch on Child and its copies;
14 if Access path error is detected then
15 Release all granted latches; goto 2;
16 if Child is full then
17 Release all granted latches; [ := m;
18 else begin
19 Update;
20 Release all granted latches; operation completion;
! 21 end;
22 Parent := null; Child :=ROOT; h:=T;m :=1;
while # < [ do begin

O 0O~ b N =

The first phase

24 1X latch on Child;

25 if Access path error is detected then
26 Unlatch Child; goto 22;

27 if Child is not full then

28 m:=h; /* Marking */

29 Determine NewChild;

30 Parent := Child; Child := NewChild; h:=h + 1;
31 Unlatch Parent;

32 end:

33 Xlatch on Child and its copies;

34 if Access path error is detected then

Release all granted latches; goto 22;

36 Determine NewChild;

37 Parent := Child; Child := NewChild; 7 :=h + 1;

38 while 1 < H do begin

39 X latch on Child and its copies;

40 Determine NewChild;

41 Parent := Child; Child := NewChild; h:=h + 1;
42 end:

43 if X latch are not sufficient for SMOs then

44 Release all granted latches; / := m; goto 22;

45  else begin

46 Update including the SMOs;

Release all granted latches; operation completion;
48 end:

The second phase
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No. of Nodes: 4-64 (Storages), 16 (Clients)
CPU: AMD Athlon XP-M 1800+ (1.53GHz)
Memory: PC2100 DDR SDRAM 1GB
Network 1000BASE-T
Hard Drive: TOSHIBA MK3019GAX (30GB, 5400rpm, 2.5inch)
0OS: Linux 2.4.20
Java VM: Sun J2SE SDK 1.5.0-03 Server VM
03 JOooooooooooo
Page size: 4KB
Tuple size: 350B

Max No. of entries in an index node (fanout): 64

Max No. of tuples in a leaf node: 8
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