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Abstract A NN-Join is an important but costly primitive operation of high-dimensional databases, As RAM gets cheaper
and larger, more and more datasets can fit into the main memory, how to realize the :!NN-Join efficiently brings people’
s interests. A-tree-R and A-tree-S were designed especially for main-memory #NN-Join according to the properties of it.
The core algorithms and relevant certificates of building them were presented combining with coding and node center

coincidence technologies. Experiments show that the algorithmA-tree-£NN-Join based on A-tree-R and A-tree-S is supe-
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rior to the existing ZNN-Join algorithm of Gorder that can be used in main memory.
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2 A-tree-R &% R _insertR

A-tree-R Fl A-tree-S I 8 B 3k BuildTreeR 1 Build-
TreeS 7EXCHR[9 IR EXIH 4 th , A SUAE R SCRRLO 1AM 32,
RN 3 FHLHEHENNBLHEE R insertRFAIR_
insertS,

¥ R_insertR IS5 8 : nodeR 3 A-treeR PRy
B, pC g PCA z3 Bl P B ;R £, lev N nodeR T A-treeR H P
AL B, code[ 1F0 codeLen g nodeR BI4RHS B RIS BE; &
tree-R" ¥ L) nodeR H#AY A-tree-R ) FH, QueueLea f Fg3
M-F5 s B BASY » QueueBigLea f Fo3E KT S HIBAF]

%1 R insertRGRSE lev B b nodeR PHTHAL)
¥ A :nodeR, pC,lev,code[ |, codeLen;

B Atree-R’, QueneLea f, QueueBigLea f;
begin
(1) Queuelea f=NewPriorityQueue() ;
(2) QueueBigleaf=NewPriorityQueue() ;
(3) pClusters=LevCluster(pC, fym,, )3
(4) for H—4~TH,% pC; € pClusters do
nodeR. center j 1= pCenter; ;
nodeR. radius[ j 1= pRadius; ;
if sizeof (pC;) <C f then
// sizeof (pC;) T FHK pC; FEAMEH

lea fR=New(leaf); '

// BT & leafR

lea fR=1Insert_Leaf(pC;);

/7% pC; P REAMN T leafR;

for 288 i M 0 8] codeLen—1 do

lea fR. codel i]=code[ i];

//leafR. code[ 137 lea fR W45
lea fR. code[ codeLen]=j;
lea fR. codeNum=codelen-+1;

//leafR. codeNum %75 lea fR H4RISK BF
nodeR. children[ j]=leafR;

/1% lea fR YEH nodeR B95 j NBTH &
Enqueue(QueueLeaf,lea fR);

else if sizeof (pC;)=sizeof (pC) | |lev+1=L then

bigLea fR=New(bigLeaf);

/ /BRI T45 & bigLea fR;

bigLea fR=Insert_Bigleaf(pC;);

/7% pC; PR R EA KRN FI5 &K biglea fR;
for 88 i )\ 0 B codeLen—1 do

bigLeafR. code[i]=code[i];

//bigLea fR. code[ 1% bigLea fR BIRTS
bigLea fR. code[ codeLen]=j;
bigLeafR. codeNum= codeLen+1;

//bigLea fR. codeNum 375 bigLea fR WIRIB K BF
nodeR. children[ j ]=bigLea fR;
Enqueue(QueueBigLeaf,bigleafR) ;

else //sizeof (pC; ) #sizeof (pC) & & lev+1 < L

inter NodeR=New (inter_node) ;
[/ EFE AT & interNodeR;
for Z58 i M 0 3 codelen—1 do
interNodeR. code[ i]=code[i];
//interNodeR. code[ 137 interNodeR B 48T
interNodeR. codel codelen]=j;
interNodeR. codeNum==codeLen+1;
//interNodeR. codeNum 375 interNodeR 4B K B
nodeR. children[ j ]=1interNodeR;
Ll interNodeR J 43 #)F# = R_insertR (interNodeR,
#C;ylevt+1,codescodeLent1) s
(5) return(A-treeR’);
end
R 1 B R insertR IEMHIIRE T AtreeR i lev
Bt nodeR " ETIANE i8I0 R E R 8BE £ LA nod-
R N| BV RELERB . FEABLEERHM Atree R,
BZBERRTLEN HEEEXREN O d

(L+le'v—41L)(L—lev) + f—ljt"‘__}"’ﬂ + et (L — lew)

FE o d AR SRS lev A nodeR TE A-tree-R HET
EREH, f B Aree RPFTRMBH, L ArtreeR KIEH.

JEBE (ERaE) B : R_insertR BAT TR (1), (2) 25
wsdE T AR T AT AT S RG) A
e, B BRI SH f DT R (ne 4EH Atree R PEE lev
B R NES) TS B @ TN TFREN P OFER
EBFEAT & nodeR WIZBF VAR , RHE A-tree-
R BEEN RERK GG FREETHE. HFRR
H R A B BN T R, AT I T R IR
KPUFHEIEREAZT TV REN T SRS, I T
KRBEKE, B ZH T EIERN nodeR BT 4G HER
BEREMEAR levt1 B 2558 Atree-R HEEL B, % T
TAAME TR F5 R R R w7 B 5 o775 2L
BN, RIS 5, W HA TR, ERREKE  FZAR
W RAEN nodeR BWIBTF A, A R_insertR &
BZABTEPHETALR. ¥ nodeR P RE W ERLE S
AT A R, B AE R —BR L A nodeR R
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BERRIEHN.
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B, pC 2l PCA ZS 6] p i S L, lev 2N nodeS TE A-tree-S iy
B R, A-tree-S L nodeS HAREY A-tree-S B FH, nod-
eR N A-treeR F 5 nodeS 18X I 5 & .
Bk 2 R_insertSGRE lev B L) nodeS $ &R 14
29
i A :nodeS, pC,lev,nodeR;
B Atree-S';
begin
(1) pClusters=1LevClusterS(pC, f, M »nodeR) 3 //mu, BEHN A-tree
S W lev J2 BT {E R4S
(2) for —FE2K pC; € pClusters do
nodeS. center( j 1= pCenter; ;
nodeS., radius( j 1= pRadius; ;
if sizeof (pC;) < f then
leafS=New{(leaf);
lea fS=Insert_Leaf(pC;);
nodeS. children j]1=lea fS;
else if nodeR. children[; IR W EY & then
bigLea fS=New(bigLeaf);
bigLea fS=Insert_Bigleal(pC;);
nodeS. children| j )=bigLea fS;
else // nodeR. children[j 13 NEPI &K
interNodeS=New (inter_node) ;
nodeS. children[ j J=interNodeS;
VL interNodeS 3 4B ) T8 = R_insertS (interNodeS,
pCi,levt1,nodeR. children[j]);
(3) return(A-tree-S');
end
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