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A Compression Method of Double Array Structures using
Approximate Straight Lines

SHUNSUKE KANDA! KAZUHIRO MoORITA! Masao Fukeral! JuN-icHI AOE!

Abstract: A trie is one of the method for key search algorithm and utilized in natural language processing
and so on. It is represented by a double array and LOUDS. The double array provides fast retrieval at time
complexty of O(1), but its space usage is larger than that of LOUDS. LOUDS is a succinct data structure
using bit-vector. Its space usage is extremely compact, but its retrieval speed is not so fast. This paper
presents a compression method of the double array using approximate straight lines. From simulation results
for 200,000~1,000,000 keys, it turned out that the space usage of the presented method becomes about 60%
compared with the double array and its retrieval speed is about twelve times faster than that of LOUDS.
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Algorithm 1 Procedure build
Require: a base trie structure
Ensure: state_set,oot_depth = ... = state_setmaz_depth = ¢

1: append(state_setroot_depth, root_state)
2: Nlroot_state] := root_state
3: for d := root_depth to max_depth do
4:  set_linear(d)
sort(state_setq)
while build_depth(d) = False do
init_da(d)
update_linear(d)
9:  end while
10: end for

Algorithm 2 Function build_depth

Require: d represents the depth of the base trie structure.

1: for s in state_sety do
2:  base := xcheck(s)

3:  if base € {My[q U Ly[s} then
4: DBASE|[N[s]] := base — fq(N[s])
5: else

6: return False

7:  end if

8:  for t in childs(s) do

9: N[t] := base + CODE[label(t)]
10: CHECK][N[t]] := label(t)

11: if childs(¢) # ¢ then

12: append(state_setyy1,t)

13: end if

14:  end for

15: end for

16: return True

x 1 Y I7NVESIOUEL elems (TH)

Tk —3 2077 407 6077 80K 100 /3
BEEh

[E#E 4 7 VERsl | 2,511 4,780 6,972 9,097 11,152
REFIE 2,548 4,858 7,108 9,305 11,449
HAGE

JEffR & 7 ViEgsl | 2,663 5,013 7,234 9,352 11,429
PREFIE 2,701 5,073 7,308 9,445 11,538

1174 79 tx-trie-0.18*° &\ 72, BRHEEIZ, 1o
DF =T B PRRRHE Z FHI L 72, BRSO NER
RIUEIL, F—EHICB T 2ERXFOHMIMHENNIZ, 0
POEID YT, £, MEFRIIEIT 2EL o 13 12,000
L L, gaing FFEREEEDOREIZ 0.03 TOME L 72,
FUERIRICBE T 2R 2R 1, ¥4, 51087, FEREGIR
&b, MY 7V E R, REFHEEISDOEEHD
M3 sz b0, GERZH 60%ICEMTE 2
Whool, ¥, MBRHEICETIHEEZX 6, 71058
9. FEEEFER LD, LOUDS &R, REFEITHN 12 £5

*5  https://code.google.com/p/tx-trie/
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