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1 #EH=FM
Fig. 1 Associative triple.

2 TRIAS o
Fig. 2 Association of TRIAS.
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type ptr = “node:
item = record key: string: p: ptr end:
node * record num_data: 0..m. parent, left, right,mostright: ptr:
e: array(l..m] of iten end:
procedure insert(insert_key: string: var ret:boolean):
var current_node, new_node. new_root : ptr:
it integer: insert_item @ item;
procedure putnode(insert_ites: itea):

begin
with current_node” do
begin
if num_data { m then
begin

i = num_data:
vhile e[il). key ) insert_item.key and i ) 0 do

begin
eli41] := e[il: i :=1i -1
end;
elitl] := insert_item: num_data := num_data +1
end else
begin

new(new_node):
split(current_node. nev_node. insert_key):
if parent = nil then
begin
new(new_root):
new_root”. parent, new_root”. left.
new_root”. right, new_root”. mostright {- nil
new_root”. num_data := 1
new_root™. e[1] := e[num_datal

end else
begin
current_node := parent: putnode(elnun_datal)
end
end
end
end:
begin

if search(insert_key, current._node, ret) then ret := false
else
begin
insert_item key := insert_key: insert_item.p := nil:
putnode(insert_item): ret := true
end
end;

B3 BEOTAITYXA
Fig. 3 Algorithm for data insertion in ML-tree.
ER=EHOELSIN LT, UToBRKRLEHT 5.
R(E, A, V)=true if (E, A, V)E {(e,a,v)}.
=false if (E, A, V)& {(e,a,v)}.
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Fig. 4 TRIAS configuration. (TRIAS is
composed of database, access to
database, and interface.)
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const E = 1; A =2; Vv =3;
codefile = 0, ndxfile = 1; dicfile = 2;
type gkey = {Difinition of Middle-code.}
record flag: char;
var keyl, key2, key3: qkey;
key: array(1..3]) of string; rec:
procedure input(type: integer);

begin
read(key[typel);
if key[type]l = '2’ then rec[type] := 0
else

tree_search(ndxfile, key[typel, rec{typel, h)
end;

[Search by ”%")
procedure tri_search;
var s_key, twp: gkey;
begin
input(E); input(A); input(v);
set_flag(s_key); set_rec (s_key);
tmp = s _key; tree_gsearch(codefile,
vhile tricep(s_key, tmp, n) and h do
begin
dic_get(key[E], twp.eavrec{E]);
dic_get(key[Al, tmp.eavrec[Al);
dic_get(key[V], twp.eavrec[V]);
writeln(key[E]l, key[A), key[V]);
tree_next(codefile, tmp, h)
end
end;
[ insertion]
procedure tri_insert;
var dey: integer;
procedure inkey(type:
var h: boolean;
begin
read(key[typel);
tree_search(ndxfile, key[typel, rec[typel, h);
if not h then {Not existence}
begin
tree_insert(ndxfile, key[typel, rec[typel);
dic_put(key[typel, rec{typel)
end
end;
begin
inkey(E); inkey(A); inkey(V);
make_gkey();
tree_insert(codefile, keyl, dmy);
tree_insert(codefile, key2, dmy);
tree_insert(codefile, key3. dmy)
end;
[Deletion])
procedure tri_delete;
var h! boolean;
begin
input(E); input(A);
make_agkey();
tree_delete(codefile, keyl);
tree_delete(codefile, key2);
tree_delete(codefile, key3)
end:

h: boolean; rec: integer;

tep, rec, h);

integer);

input(v);

BS 74077427y XL
Fig. 5 Algorithm for files access. (Files are index
file, code file, and dictionary file.)
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¥ 1 TRIAS Ol (THDOITVIEA)
Table 1 Evaluation of TRIAS. (Case of no items overlap of associative triples.)
(Bifir : 10 ms)
 F - 2 H 1,000 2,000 3,000 4,000 5000 6000 7,000 8000 9,000 10,000
(E,AY) 22 24 28 28 27 32 33 34 33 32
(%, A, V) 28 29 31 32 31 37 38 38 38 38
B (E, %, V) 29 29 32 32 32 38 38 39 39 38
(E, A, %) 17 17 19 22 21 20 22 22 22 21
(k, %k, V) 28 30 32 32 32 37 38 38 38 38
<4 (E, %k, %) 17 18 19 21 21 20 22 22 22 22
(%, A, %) 19 19 19 20 20 20 22 22 22 22
(%, %k, %) 3 4 4 4 4 4 4 4 4 4
= % 70 73 70 73 83 89 84 92 88 91
#* 2 TRIAS OFE (3HWEHMDESR)
Table 2 Evaluation of TRIAS. (Case of 30 percent of items overlap of associative triples.)
(Bifir : 10 ms)
S - e ’
F - 2 ¥ 1, 000 2, 000 3, 000 4, 000 5, 000 6, 000 7,000 8, 000 9,000 10,000
(E,AYV) 23 26 26 26 26 33 31 33 K2 34
(%, A, V) 28 a3 34 33 33 41 37 38 42 42
B (E, %, V) 29 32 34 33 33 41 38 40 42 42
(E, A, %) 21 22 22 22 23 24 26 24 24 24
(k, %, V) 29 33 34 33 32 41 37 38 42 42
#* (E, %, %) 18 20 21 22 23 24 26 24 24 25
(k, 4, %) 20 22 21 23 24 24 25 24 25 2%
(3k, k, %) 3 3 3 4 4 4 4 4 4 4
= 8 59 64 61 65 68 73 68 70 73 81
D, ‘212, ZEMHORSMIHEHEL T3
Search time (10ms) BADOHMTH 5. B, BREMMIZ, 2—v
! o WHE (value) 2#E L TRIIOZEMZ B,
40 , ¥,

A T O T
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TR T YO S T D O T S
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o
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© gttty

/

1 234 56 78 910

Number of data (1000)

6 RER (BEHOBWEAR)
Fig. 6 Searching time. (Case of no items overlap
of associative triples.)
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55.
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& D BRI S .
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“*” LEBTHIBEOPMICILB.

(BEREFICELT)

SEOMEMRIE NS,
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(BRMEICBELT) 1) @, (%%, %) Za—-F7
rANVOEEDF —hoREERDZID, 3 —-F7
FANDT 4 R T 7 2 AEEBIETRBCEICK
5. 2) i3, 2—=FLSDMA (value) DATD “x” T
RWEE, HEEELCE, BB7 r A vitBWTE

Search time (10ms) (%,%,V)

(E,*,V)

40 (%,A,V)

] (E,A,V)
30

] (%,A,%)

1 (E, %, %)

] (E,A, %)
20

—
=1

S Lt tpro 111

I N D IS T T T T W Ay

/___/———'_‘ (%,%,%)

1 23456 78 910 Nusber of data (1000)

1 BFEEE (3HEHORE)

Fig. 7 Searching time. (Case of 30 percent overlap

of items of associative triples.)

Insertion time (10ms)
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012 34548 78810
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Fig. 8 Inserting time. (Case of no items overlap
of associative triples.)
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V. LiehiaT, F—4BBRE, E 074
WARG LIS, BEEMNZ, L VEINER
KHARTHhEL185.

DI LoERERIET 5L, TRIAS R 177#
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“e ¢ U
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¥7:, TRIAS OF—% ~—2¥jicid, ML-
tree ZFTWV3, ZDH, EBARF—2
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BEBRTX 5.

PlE» S, TRIAS i3, BAHF—42 <x—2
A2HET DOV —VE LTEHNTHD L0
Z5.

SHEE LTI, TRIAS B&Z&KE LT, F
HEOBRBOIKISLTS ¥4 7 = — R 2B
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Fig. 9 Inserting time. (Case of 30 percent
overlap of items of associative triples.)
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