KIPS Tr. Software and Data Eng. ot E2| £RE 9IS SQL 71 7159 THEOI S AT 855
Vol.2, No.12 pp.855~864 pISSN: 2287-5905 http://dx.doi.org/10.3745/KTSDE.2013.2.12.855

A Study on the Implementation of SQL Primitives for
Decision Tree Classification

An Hyoung Geun' - Koh Jae Jin™

ABSTRACT

Decision tree classification is one of the important problems in data mining fields and data minings have been important tasks in the
fields of large database technologies. Therefore the coupling efforts of data mining systems and database systems have led the
developments of database primitives supporting data mining functions such as decision tree classification. These primitives consist of the
special database operations which support the SQL implementation of decision tree classification algorithms. These primitives have become
the consisting modules of database systems for the implementations of the specific algorithms. There are two aspects in the developments
of database primitives which support the data mining functions. The first is the identification of database common primitives which
support data mining functions by analysis. The other is the provision of the extended mechanism for the implementations of these
primitives as an interface of database systems. In data mining, some primitives want be stored in DBMS is one of the difficult problems.

In this paper, to solve of the problem, we describe the database primitives which construct and apply the optimized decision tree
classifiers. Then we identify the useful operations for various classification algorithms and discuss the implementations of these primitives
on the commercial DBMS. We implement these primitives on the commercial DBMS and present experimental results demonstrating the

performance comparisons.
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procedure treegrowing(dataset S)
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return
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Fig. 1. Decision Tree example
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count[Allallcl] += 1
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Table 5. Decision Tree Table of Fig. 3

parents . attribute class probabi
e node aliilELi value label lity
No - - - n 0.70
Ni No Ay mrg n 1.0
Ng N() Ag unm N4 05
N3 No Az div v 05
Ny Ny A y n 1.0
N5 N, A n y 067
N(, Ng A1 y n 10
N7 N3 A1 n 4 1.0
gt EY HolE9 74 FEE 74 wEof dEEH, N
= dgete FES e 22 pl/sgl L= oA A
A,
declare

v_ncnt number;
v_ycnt number;
clslb varchar2(5);
v_prob number;
begin
select count(*) into v_ncnt /* psmset : ¥ H
ol Heol& */
from (select * from psmset where mrg="mrg’) g
where defaults="n’;

v_yent :=0;
if v_nent >= v_yent then
clslb:i="n";
select v_nent / (v_nent + v_yent) into v_prob
from dual;
else
clslb:="y";
select v_yent / (v_nent + v_yent) into v_prob
from dual;
end if; /* ndttab : T Eg
glol& */

insert into ndttab(node, parent, att, atval, cls, prob)
values(1, 0, ‘'mrg’, 'mrg’, clslb,v_prob);
end;
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prediction join®] oA} =& the 2}

procedure predictionjoin(source table S, model table M)
foreach tuple ts=(aj, -, an)€ S
execute query q(ts)
fetch tuple ty=(n, p, ¢, prob)
node ‘= n
classlabel := ¢
finished := false
do
do
fetch tuple ty=(n, p, ¢, prob)
if tuple = not found
create result tuple (al, -, am, ¢)
finished := true
while p # node
node = n
classlabel = ¢
while not finished

22 Aol 4 /F ts=(a, -, anol U&A FZ9
A gl o wEEHE 2AS Z2e =SS Add

set serveroutput on
begin
delete from tdttab; /* tdttab& A gk Eg] Hol&E */
insert into tdttab
select * from ndttab /* ndttabe £ dlo]gldl o)
3 Aa Ex golg ¥/
where (att="hh’ and atval='n’) or
(att="mrg’ and atval="unm’) or
(att="inclev’ and atval='l");
delete from stdttab; /* stdttab2 YA I Eg] g o]
5L = Hagow HY ¥/
insert into stdttab
select * from tdttab
order by node asc;
end;
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se] Aslole] QP& thet Lk
select *
from model

where (atname = 'A;’ and Aj=apor

(atname = 'A>’ and As=as)or

(atname = 'A,’ and Ap=an)
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declare
frnode number; /* current node */
nxnode number; /* next node */
tcls varchar2(5); /* class label */
tprob number; /* probability */
procedure calcsetcls(strowid in varchar2) /* calculate
and set the class label and probability */
is
begin
select node into frnode from stdttab /* sorted
temparay decision table */
where parent = 0;
loop
select node into nxnode from stdttab
where parent=frnode;
if nxnode != O then
frnode = nxnode;
end if;
end loop;
exception
when NO_DATA_FOUND then
select cls into tcls from stdttab
where node = frnode;
select prob into tprob from stdttab
where node = frnode;
update pstset /* update the test set tuple */
set defaults=tcls
where id=strowid;
update pstset
set prob=tprob
where id=strowid;
end calcsetcls;
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begin
calesetels("117); /* ‘11" tuple of the test set table */
end;

Table 29] A8 M-S dd Eg9 dHolko #&3 4
3= Table 63 2t}

Table 6. Decision Tree Table of Table 2. Test set

id hh mrg inclev defaults prob
11 n unm 1 y 0.67
12 y mrg 1 n 1.0
13 v div m n 1.0
14 n unm m y 0.67
15 n div 1 y 1.0
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begin

ol

delete from trset;
sttime := systimestamp;
for i in 1 .. 120000 loop
insert into trset(al,a2,a3,a4,a5,a6,a7,a8,a9,a10,cs) /*
this is the training set */
select trunc(dbms_random.value(1,6)),
-~z ~
trunc(dbms_random.value(0,2))
from dual;
end loop;
end;

» == B Hol& AA pl/sal Z=

delete from ndsttab; /* ndsttab: node statistics table */

set serveroutput on

declare
sttime  timestamp;
entime  timestamp;
tstring varchar2(200);
begin

sttime := systimestamp;
insert into ndsttab
(select 'al’, al, cs, count(*) from trset group by al, cs)
union
(select 'a2’, a2, cs, count(*) from trset group by a2, cs)
-z~
union
(select 'al0’, al0, cs, count(*) from trset group by
al0, cs);
entime = systimestamp;
dbms_output.put_line(entime - sttime);
delete from times;
insert into times values(entime, sttime);
select extract(hour from (tentime - tsttime)) || "' ||
extract(minute from (tentime - tsttime)) |
"’ || extract(second from (tentime - tsttime))
into tstring from times;
dbms_output.put_line(tstring);
end;

712 QY AA pl/sql ZE
create table itrsetl2(al varchar2(2), a2 varchar2(2), a3
varchar2(2),
a4 varchar2(2), a5 varchar2(2), a6 varchar2(2), a7
varchar2(2),
a8 varchar2(2), a9 varchar2(2), al0 varchar2(2), cs
varchar2(2));
create index idx0112 on itrsetl2(al);
create index idx0212 on itrset12(a2);

~ Zer -

create index idx1012 on itrset12(al0);

- WE Qs 44 plsql 2E

create bitmap index idxb0112 on btrsetl2(al);

create bitmap index idxh0212 on btrsetl2(a2);
~ ze -

create bitmap index idxh0912 on btrset12(a9);

create bitmap index idxb1012 on btrset12(al0);
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Table 7. Specific performance test results for each index
strategy (unit : second)

mmber | comt | momaex | P ) B
1 4574092 4155113 4.004418
100,000 2 4.296085 4.200096 4.020136
3 4.310769 4.199035 4.003782
1 4747681 4531726 4438142
110,000 2 4.752661 4.536967 4457907
3 4746554 4.536083 4427109
1 5.046417 4.892384 4.855071
120,000 2 5.008943 4.889755 4.850213
3 5.001371 4901146 4.857553
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