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Indexing Scheme based on the Cache & Main Memory
for RFID tag Tracing

Jin-Suk Hong

Department of Computer and Information
Graduate School of Industry
Pukyong National University

Abstract

Over about the last 10 years, the speed of CPU has rapidly increased than
the speed of the memory. As a result, main-memory access is bottlenecked
by many other computer applications, including database systems. To reduce
memory access latency, cache memory 1S incorporated in the memory
subsystem, but cache memories can reduce the memory latency only when
the requested data is found in the cache. This mainly depends on the
memory access pattern of the. application.

In main memory-based “indexing techniques, Tmr-tree compared to
R-tree has a defect takes too long to input. We proposed a
CSTmr-tree(Cache Sensitive Tmr-tree) structure which we apply L2 cache
this is an advantage to the existing Tmr-tree. We also applied the algorithm
to like insert and delete at this structure. By simulation, we have known
that the time of CSTmr-tree is faster at about 1.8 ~ 3 times more than the

normal time of Tmr-tree.
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search(B, N) // B : node block, N : root node of CSTmr-tree
if overlap(B, nt of N),
for (each entry e of node N) if overlap(B, e), result=e
if overlap(B, It of N),
result += search(B, N.left_child_ptr)
if overlap(B, rt of N),
result += search(B, N.right_child_ptr)
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insert(E, N) // E-+ object, N : root node of CSTmr-tree
if (minA(E,N)=nt of N),{
if (N has empty),
insert E into N, and adjust nt of N
else {
N' = split(N, E)
insertN(N', N)
¥
else if(minAE,N)=1t of N),{
insert(E, N.left_child_ptr), and adjust'lt of N
if (N.left_child_ptr-is unbalanced),
N.left_child_ptr = balance(N.left_child_ptr)
¥
else {
insert(E, N.right_child_ptr), and adjust rt of N
if (N.right_child_ptr is unbalanced),
N.right_child_ptr=balance(N.right_child_ptr)

(19 6) CSTmr-E3d A¢ ¢ag

N

(insert)
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insertN(N', N) // N' : new node, N : node of CSTmr-tree
if (N.left_child_ptr is NULL) N.left_child_ptr = N';
else if (N.right_child_ptr is NULL) N.right_child_ptr = N';
else {
if (minAN',N)=It of N), {
insertN(N', N.left_child_ptr);
if (N.left_child_ptr is unbalanced),
N.left_child_ptr = balance(N.left_child_ptr);
} else {
insertN(N', N.right_child_ptr);
if (N.right_child_ptr is unbalanced),
N.right/child_ptr = balance(N.right_child_ptr);

(18 7) CSTmr-E&g A9 24317 = 2(insertN)
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delete(E, N) // E: object, N : root node of CSTmr-tree
if (N is underflow), {
if (N is a leaf node), return
else if(minA(E,N)=It of N), {
E = choose(nt, N.left_child_ptr)
if (left sub-tree is unbalanced),
N.left_child_ptr = balance(N.left_child_ptr)
}else {
E = choose(nt, N.right_child_ptr)
if(right sub—tree is unbalanced),
N.right_child_ptr = balance(N.right_child_ptr)
}

insert E into node N

(1= 10) CSTmr-E & 2HA] L3128 =(delete)

choose(E, N)
// E: object of underflow node, N : node of CSTmr-tree
if (minA(E,N)=nt of N), {
search entry e in node N;
result = remove e from N;
If (N is underflow), delete(e's MBR, N); return result;
} else if (minA(E,N)=It of N),
result = choose(E, N.left_child_ptr);
else result = choose(E, N.right_child_ptr);

return result;

(28 11) CSTmr-E¢g]| A €ag]l+ 2(choose)
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O 132 CSTmr-Edg = AN HAZoA Ao M IA IF=
A= A A mlzolth ek JRA] B 2E BASH she k= &
Z ko] ol v A4S & Zavt Atk == EF o] EF
Zol &L Tmr-E 9 ZaugFS Wste] Akt == &5
kel ZHo] fAEFTFoIY == EF U9 o]IEF o] 5 ¢uIyFE
Fasith ¢ w= EE <tof] Huolgk B o] w=E=7F LFEH] 9lojof
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balance(B) // B : node block
if maxH(B) - minH(B) > 1 {
if maxI(B) > minl(B) {
B' = maxI(B)
if maxI(B) - minl(B) != 1 {
e = maxI(B) -1
s = minl(B)
for (i=s:;i<e;it+){
rotation(B, i+ 1, 1)
}
¥
if maxI(B") != child {
for (i=maxI(B') ; i< child ; i++ )
rotation(B' , 1, i+ 1)

}

rotation(B , maxI(B), minl(B) )

else //A=F
}

¥
/* minH(B) : min Height(child of B),
maxH(B) : max Height(child of B),
minl(B) : min Index(child of B),
maxI(B) : max Index(child of B) */

(29 13) == B =99 do] 45
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