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Comparison of Logic Programming based Natural Language Parsing Systems
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Naoyoshi Tamura, Tadashi Kamiwaki, Hozumi Tanaka (Tokyo Institute of Technology) ,

Masaki Kiyono (Hatsushita Electric Industrial Co.,Ltd)

This paper compares practical natural language parsing systems that are based on logic
programming. The systems we have selected are LanglAB, GALOP, and SAX, of which the
former two are successors of BUP. The comparison was mainly done -in two aspects.
One is on the facility and the environment  of the systems and the other is on the parsing
time and memory space needed in analyzing sample English sentences. LangLAB has the most
advanced facilities and cosy environment for developing natural language grammars.
It also offers the grammatical lormalism thal can express left extrapositions. The
parsing time was compared among BUP, LangLAB and SAX, since GALOP has been improved by-
the same technique used in LangLAB and there is no major difference in the time coﬁplexity
of these two systems. LangLAB is from 3 to 30 Limes faster than BUP both in compiled
and interpreted time. SAX is from 5 to 10 times as elficient as LangLAB when they are

conpiled while the efficiency is comparable when they are interpreted.
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#2, W TR AT W T R RS SR
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#H|® A8 7Y v bi§ CPU TINE T INA JUlE CPU TINE PS1
B8 ﬁ BUP LangLAB SAX BUP Langl.AB SAX SAX
1| 8] 2| 22,200 6,930 7,250 4,810 630 160 60
2|1l t 29,450 9,090 9,780 6,320 780 170 73
3ful 1 28,460 8,630 9,870 6,440 740 190 79
4112 1 48,730 16,170 17,330 11,500 1,510 © 290 126
5115 21 61,210 18,950 | 21,640 18,720 1,930 360 155
61201 1 73,180 f 22,710 27,100} 22,190 2,350 420 186
721| 3} 100,070 - 28,880 | 33,950 | 40,820 3,120 540 239
8|23| 71 287,460} 66,640} 78,000 163,280 8,200 1,100 508
9|24 1} 109,840{ 33,200 33,110 40,760 3,340 590 250
10|24| 4| 156,790| 57,460 55,760 | 65,780 5,230 690 332
11|28)| 1] -207,070 | 58,220| 56,860 101,220 6,300 870 391
12| 32|12 |* 744,950 | 116,180 | 118,460 | 568,950 16,610 1,530 741
13134 4} 209,800]| 60,980 | 54,240 108,190 6,440 820 375
1439 1} 251,520( 65,180} 56,460 | .134,020 6,230 860 390

(MM WAL 2 msee)
B8 TEBI GAALEEBEOBERT.

3. LR PR
EVa—)e YL X bytes
IL(DCG) BUP LangLAB SAX
FEAMER | 43,520 70,11 59,392 96,256
TR 58,136 103,364 106,668 156,986

T &) %A bMBR) TRXE. LangLAB, SAXRDCGHADE®
BB 2 D4 e,
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#4. HATHE A E Y B2 )0 B0 MR

&% % Rt e — TR R | M ﬁ FRATTIN & — SRR

7| B BUP Langl.AB 5| B BUP LanglAB

11 8] 2 7,556 4,840 231 7 138,664 100,608
2{11{1 8,216 1,104 gi2a| 1 53,472 29,800
3|11 1 8,804 4,480 10|24 4 49,508 26,304
af12| 1 -19,592 12,392 11[28] 1 84,788 19,741
51161 2 25,472 14,952 1213212 242,992 155,424
6120 1 32,264 18,008 13({34( 4 139,366 78,584
7121 3 49,316 27,901 1139 1 106,844 39,010

(AEURDBEL : bytes).
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12,

13.

14.

le explains the example with rules.

The structural relations are holding among cons}sten(g.

fle explaihgg the example and he illustrates the rule.

It is not tied to a particular domain of applications.

Diagram analyzes all of the basic kinds of phrases and sentences.

This paper presents an explanatory overview of a large and complex grammar
that is used in a sentence.

Diagram analyzes all of the basic kinds of phrases and

sentences and many quite complex omes.

The annotations provide important information for other parts of the
system that interpret the expression in the context of a dialogue.

For every expression it analyzes , diagram provides 'an annotated description
of the structural relations holding among its constituents.

Procedures can also assign scores to an analysis , rating some

applications of a rule as probable or as unlikely.

. This paper presents an explanatory overview of a large and complex grammar,

diagram , that it used in a computer for intarpreting english dialogue.
Its procedures allow phrases to inherit attributes from their
constituents and to acquire attributes from the larger

phrases in which they themselves are constituents.

Consequently , when these attributes are used to set

context_sensitive constraints on the acceptance of an analysis , the
contextual constraints can be imposed by conditions on constituency.

It is not tied to a particular domain of applications , and it can

be extended to analyze additional constructions , using the

formalism in which it is currently written in the rule.
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