Vol. 37 No. 8

TIIZHIN/—h

HHALER

H

b

I,

BXE Aug. 1996

|
B

AIERHE/SMNY ST N5 185 (1E

1 Bt

B oE F

E o om % et

Eﬁﬂbuv7bﬁ4#mmﬁ%ﬁx¢5.ﬁ%mnhuv7mﬁuﬁLr,mﬁEﬁ%mku
ﬁt&?—&wfﬂmﬁt%htﬁﬁT%&#?»jUXA%iT.K%&Hﬁiwﬂbuv7hi
oR: 3 ha FELBREFRTHE L2 DDLT, AEEAHHTEALLEVIBEY AT A,

An Index Structure of the PATRICIA Trie with Variable Length Nodes

YAFEI CHENG,! YASUHIKO HIGAKI" and HIROAKI IKEDA!

A new index structure of the PATRICIA trie based on a front compression of keys is
proposed. Searching algorithm for the proposed index structure is described. The most im-
portant feature of the proposed method is that required memory is significantly lower than

the traditional PATRICIA trie,
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whereas the retrieval time is almost the same.
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Fig.1 An example of PATRICIA trie.

;#k—1%B0La—FrgE K HEBLI-FEX
DEHKRETS.

k-1 Xp=aaz---ac---ap

k: Yy =bibz - -be---bg
IIT, ac ¥ be WXFF-5THHETH. b
L Xe = Y. THE, XFHEHEHR c (T EhE
HEHMLIESR) TEEMRADIILIZEI-T Y, %
Y, =<c>beyr by LEMTED.

3.3 VP FZ1DER

¥— K OXLFEFIOY v bX¥ — 2% 2oz TKA
YA BE A BF—OXFI-FifEbhiw
d—FO¥y b8y —r (2 ZIEASCIH DI |
O—nNa—F) Thh, ¥F—0hkFFLT s LT
A EEDELFEHIOE v bISY =& zox1 - Ta
TKY.
2RTHVP P AHELRDOL ) ICERT 5.
[E#;H1] VP P13 2 aARMELRS, B3 (1)
&E I, (2) K%L % LP, 3)HEAL VY RP, (4)
¥— K THFxha. I, LP £ RP lEEE, K
BATEEDT—2 LT 5.
(E#H2) "FEIREOEHT, V— FHOKRFIXO
ThHrET D, V— FEIPLEEORE LOKEOW
F12, Io <1 < £ Deay DERERD
(E3% 3] SEHCEL Y- K REZOHORF I TR
LTWAMELQS K ORBFTOE Yy b3y —2, ¢
ht, K=IiZr+1 Tn 7P TH L.
(4] »2HD LP L RP YHAHLED, HHWV
HuF AT FESZ T, CORREHTDH
h, #0OKA L 7{EX END £ ¥ 5.

3.4 AEER/INFUTT T 1 DOH)
F—HEAWODVP 74 %F2 IBIRL. &H
ORFEIRFE I ThHb. EHXILILINVEHIENT
HLF—DAHABRT V¥ F74 Y TRLTVEF—DR
DYy b8y — 133 ThHB, VP F 74 DERF
T3P FIADRFERMUBEBERF > TWAHIENI,
BIHEROIEFMIER <> OREEDLFIES.

MEEHNSMN) ST P 7 4FET HBE 1627

root

END END END END

2 VP GFI71DH
Fig.2 An example of VP trie.
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search(K'[0-- - n])

1 begin

2 4,l%07T,p,p,p., next ¥ root THMIMILT S ;
3 if (p = END) then REXH ; (B +51Td3)
4 while (nezt # END) do

5 begin

6 P« p;

7 p « nezxt;

8 jepl—147

9 if (K'[l-p.d] # pe.Kli- - j])

10 then

11 begin

12 if (Pfqi1 < p.1I)

13 then Kkl ; (b M7 E)

14 else begin

15 pe « p; (HEHOL)

16 14 0; |« p.I; (KR ED L)
17 end;

18 end;

19 else begin | « p.I; i « j; (KM B O L) end;
20 if (K'[p.1} = 0)

21 then nezt « p.LP;

22 else next « p.RP;

23 end;

24 if (K'[p.I---n]# pc.K[i---n])
25 then REXH ; (XEHE)

26 else BRERI ;

27 end;

B3 VP IFS1ORETLT) XL
Fig.3 Searching algorithm of VP trie.
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Before insertion.
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After insertion.
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Fig.4 Insertion of a node to VP trie.
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Tablel Compression ratio of VP trie.

X size SVP Sp
file  (byte) N (byte)  (byte)

r

Newsl 2,987,411 292,930 3,526,807 5,037,928 0.700
News2 1,635,113 202,471 2,185,015 3,052,410 0.716
News3 224,031 30,701 348,207 438,938 0.793
Bookl 520,335 48,605 638,130 860,570 0.742
Book?2 305,308 34,278 389,976 545,254 0.715
Term1 902,408 97,956 1,147,948 1,585,384 0.724
Term?2 266,014 36,506 389,878 521,556 0.748
Term3 88,876 11,226 125,785 167,458 0.751

web2 2,477,182 233,614 2,626,380 4,112,480 0.639
words 201,039 24,474 273,770 372,357 0.735
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Fig.5 Comparison of the average search time between
VP and P tries.
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