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3 Parade�gmata exìdou tou progr�mmato
 51 Egkat�stash tou analut  kai leitourgikìthta1.1 Egkat�stashH egkat�stash tou analut  g�netai mèsw tou script : ”install.sh” to opo�o d�netai maz� me ton phga�o k¸dikatou progr�mmato
 . Met� thn epituq  ektèlesh tou script dhmiourge�tai to ektelèsimo arqe�o ”early” , toopo�o ulopoie� ton analut  .1.2 Leitourgikìthta1.2.1 E�sodo
 tou progr�mmato
O analut 
 dèqetai san e�sodo èna arqe�o me thn Context-Free grammatik  pou ja qrhsimopoi sei , kai m�afr�sh h opo�a zhte�tai na analuje� . H doje�sa grammatik  prèpei na perigr�fetai se aplousteumèno BNF
notation .1.2.2 Ektèlesh tou progr�mmato
H qr sh tou ektelèsimou ”early” e�nai h ex 
 :
• early < grammar − file− path > ”expression to parse”1.2.3 'Exodo
 tou progr�mmato
H kÔria èxodo
 tou progr�mmato
 e�nai èna .dvi 1 arqe�o sto opo�o perigr�fontai
• ta suntaktik� dèntra th
 fr�sh
 pou dìjhke e�n aut  anagnwr�sthke apì thn doje�sa grammatik   èna m numa pou plhrofore� ton qr sth ìti h doje�sa fr�sh den anagnwr�zetai apì to suntaktikì .
• o p�naka
 early pou kataskeu�sthke apì ton algìrijmo .
• oi kanìne
 th
 grammatik 
 pou qrhsimopoi jhke .Gia thn dhmiourg�a tou .dvi arqe�ou proupìjesh e�nai h Ôparxh th
 LATEX sto sÔsthma tou qr sth , en¸h probol  tou arqe�ou mpore� na g�nei se opoiod pote .dvi viewer pou èrqetai maz� me ti
 ekdìsei
 tou linux. O analut 
 prospaje� autìmata na kalèsei thn LATEX kai na prob�lei to .dvi mèsw tou polÔ diadedomènou

viewer: xdvi gia to perib�llon twn X-Windows .Gia thn per�ptwsh pou den up�rqei h LATEX sto sÔsthma tou qr sth , tup¸netai sto standard output op�naka
 early o opo�o
 perièqei ìle
 ti
 plhrofor�e
 pou sqet�zontai me thn anagn¸rish th
 doje�sa
 fr�sh
.2 Leptomèreie
 Ulopo�hsh
O analut 
 apotele�tai kur�w
 apì tr�a domik� mèrh:1Ta .dvi arqe�a e�nai ta epexergasmèna arqe�a th
 mark-up gl¸ssa
 TEX , sthn opo�a perigr�fetai h èxodo
 tou progr�mmato
2



2.1 An�gnwsh th
 Context-Free grammatik 
'Ena front-end gia thn Context-Free grammatik  , to opo�o analÔei to arqe�o twn kanìnwn kai dhmiourge�èna symbol table to opo�o antistoiqe� ènan monadikì akèraio sta mh termatik� kai termatik� sÔmbola th
grammatik 
 epauxhmèna me plhrofor�e
 ìpw
 an to sÔmbolo e�nai mèro
 tou lìgou k.t.l . Epiplèon oikanìne
 �metafr�zontai� apì to front-end se eswterik  morf  sundemènwn list¸n akera�wn kai sqet�zontai meta sÔmbola pou tou
 par�goun , ¸ste na br�skontai se morf  eÔkola �anagn¸simh� apì ton algìrijmo ”early”. To front-end ulopoi jhke me ta meta-tools flex kai bison kai to BNF-notation pou anagnwr�zei e�nai th
morf 
 :
• rule := tag → taglist

• rule := tag → terminal

• taglist := tag

• taglist := taglist tag2.2 O algìrijmo
 earlyAfoÔ diabastoÔn oi kanìne
 th
 grammatik 
 apì ton analut  h fr�sh pou dìjhke sto input qwr�zetai selèxei
 kai kale�tai o algìrijmo
 early , h ulopo�hsh tou opo�ou se C fa�netai parak�tw :
hearly.c

1 #include "operators.c"

2

3 void hearly_algorithm(char** input,word_index num_of_words){

4 unsigned char i = 0;

5 expression_list* expr_list;

6 expression* expr;

7

8 while(i<=num_of_words){

9 expr_list = &(chart[i]);

10 initialise_expression_list_scanner(expr_list);

11

12 while(expr_list->scanner!=0){

13 expr = expr_list->scanner;

14 if(expr->dot!=0){

15 if(symbol_table[expr->dot->index]->is_part_of_speech==0){

16 predictor_op(i,expr->from,expr->to,expr->dot->index);

17 }

18 else{

19 if(i<num_of_words) scanner_op(i,input[i],expr);

20 }

21

22 }

23 else{

24 completer_op(i,expr);

25 }

26 scan_next_expression_list(expr_list);

27 }

28 i++;

29 }

30 }; 3



2.2.1 Epex ghsh tou algor�jmouO algìrijmo
 early pou ulopoi jhke pèrnei san e�sodo èna array me ti
 lèxei
 th
 upo an�lush fr�sh
 kaito mègejo
 tou array autoÔ . To early chart sto opo�o epenerge� o algìrijmo
 e�nai global , opìte kai pros-b�simo apì ton algìrijmo . To chart èqei arqikopoieije� me to expression:
s0 : < gamma > → . < S > [0,0] dummy-start-state []to opo�o topojete�tai sto chart[0] . O algìrijmo
 apotele�tai ousiastik� apì dÔo brìgqou
 . Ston exwterikìbrìgqo (grammè
 8 e¸
 29) diatrèqoume ton algìrijmo gia olìklhro to input dhlad  gia ìle
 ti
 lèxei
 au-toÔ (gramm  8 h sunj kh tou while) en¸ ston eswterikì brìgqo (grammè
 12 e¸
 27) diatrèqoume ìla ta

expressions pou br�skontai sto trèqon chart (chart[i]) (gramm  12 h sunj kh tou while) . T¸ra sto trèqon
chart kai gia ìla ta expressions autoÔ (grammè
 14 e¸
 25) o algìrijmo
 epilègei :
• An to expression pou exet�zei den e�nai pl re
 (sunj kh gramm 
 14) kai èna sÔmbolo pou dene�nai mèro
 tou lìgou perimènei na anagnwriste� (sunj kh gramm 
 15) kale� ton predictor(gramm  16) .
• An to expression pou exet�zei den e�nai pl re
 (sunj kh gramm 
 14) kai èna sÔmbolo pou e�naimèro
 tou lìgou perimènei na anagnwriste� (sunj kh gramm 
 15) kale� ton scanner (gramm  19).
• An to expression pou exet�zei e�nai pl re
 (sunj kh gramm 
 14) kale� ton completer (gramm 16) .2.2.2 Oi predictor , scanner kai completerOi telesta�oi predictor , scanner kai completer perigr�fontai sto arqe�o phga�ou k¸dika operators.c .O telesta�o
 predictor dhmiourge� èna kainoÔrgio expression sto trèqon chart gia k�je mh termatikì pouden e�nai mèro
 tou lìgou kai perimènei na anagnwriste� . To expression autì èqei sto dex� tou mèlo
 to mhtermatikì autì sÔmbolo kai arister� ìla ta dunat� derivations (dhmiourge�tai èna kainoÔrgio expression giak�je derivation) tou sumbìlou autoÔ . Oi plhrofor�e
 gia thn jèsh tou sumbìlou sto input exart¸ntai apìthn jèsh th
 epìmenh
 lèxh
 pou perimènei na anagn¸riste� , ètsi gia par�deigma kratoÔme plhrofor�a ìti tot�de sÔmbolo perimènei na anagnwriste� sthn jèsh q .O telesta�o
 scanner dhmiourge� èna kainoÔrgio expression sto epìmeno chart gia k�je mh termatikì poue�nai mèro
 tou lìgou kai anagnwr�sthke sto input . To expression autì èqei sto dex� mèro
 to m  termatikìkai sto aristerì to termatikì me to opo�o ègine h anagn¸rish sto input . Oi plhrofor�e
 gia thn jèsh tou mhtermatikoÔ sto input exart¸ntai apì thn jèsh th
 lèxh
 pou anagnwr�sthke , ètsi gia par�deigma kratoÔmeplhrofor�a ìti to t�de mèro
 tou lìgou anagnwr�sthke metaxÔ twn jèsewn q kai q + 1 .O telesta�o
 completer dhmiourge� èna kainoÔrgio expression sto trèqon chart gia k�je sÔmbolo(e�te e�naimèro
 tou lìgou e�te ìqi) pou èqei anagnwriste� mèqri to trèqon shme�ou tou input . To kainoÔrgio expressione�nai tautìshmo me k�poio prohgoÔmeno apì autì expression pou e�qe prosjeje� se autì   sta prohgoÔmena

charts kai per�mene na anagnwr�sei to en lìgo sÔmbolo sthn sugkekrimènh jèsh . Se sqèsh me to input tokainoÔrgio expression br�sketai tìse
 jèsei
 dexiìtera ìse
 e�qan anagnwriste� apì to arqikì oloklhrwmèno
expression .2.3 'Exodo
 tou progr�mmato
 , dhmiourg�a suntaktikoÔ dèntrou .Gia k�je expression pou dhmiourge�tai apì ton completer apojhkeÔetai plhrofor�a sqetik� me ta expressionspou anagnwr�zoun ta suntaktik� mèrh tou dexioÔ tou mèlou
 .4



AfoÔ loipìn oloklhrwje� o algìrijmo
 early k�je expression sto teleuta�o chart pou èqei sto aristerìmèlo
 to arqikì sÔmbolo th
 grammatik 
 (kata sÔmbash to < S >) kai èqei anagnwr�sei w
 kai thn teleuta�alèxh tou input mpore� na ma
 d¸sei kai apì èna suntaktikì dèntro gia thn protas  ma
 an episkefjoÔmeanadromik� ta expressions pou apojhkeÔthkan apì ton completer .H diadikas�a aut  perigr�fetai sto arqe�o phga�ou k¸dika output.c sta procedures : print-parse-trees-
to-tex , print-tree kai print-node .3 Parade�gmata exìdou tou progr�mmato
Ston f�kelo examples pou dìjhke maz� me ton phga�o k¸dika perièqontai parade�gmata exìdou tou progr�m-mato
 , pou qrhsimopoioÔn to arqe�o grammatik 
 ”rules” apì to site tou maj mato
 gia thn anagn¸rish twnfr�sewn ”Book that flight” kai ”Does this flight include a meal” .
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Parsing of the phrase : ”book that flight” , with CFG from file

”rules” using the early-parsing algorithm

THIS FILE IS AUTOMATICALLY GENERATED FROM THE EARLY PARSER
created by Nick Papoulias for the purposes of the NLP course

in the spring semester of 2005 at TUC .

June 9, 2005

Contents

1 Parse Trees

< S >

< V P >

< V erb >

book

< NP >

< Det >

that

< Nominal >

< Noun >

flight

2 Contex Free Grammar from file : ”rules”

• <S>→ <NP> <VP>

• <S>→ <Aux> <NP> <VP>

• <S>→ <VP>

• <NP>→ <Det> <Nominal>

• <NP>→ <Proper-Noun>

• <VP>→ <Verb>

• <VP>→ <Verb> <NP>

• <Aux>→ does

• <Det>→ that

• <Det>→ this

• <Det>→ a

• <Nominal>→ <Noun>
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• <Nominal>→ <Noun> <Nominal>

• <Noun>→ book

• <Noun>→ flight

• <Noun>→ meal

• <Noun>→ money

• <Proper-Noun>→ Houston

• <Proper-Noun>→ TWA

• <Verb>→ book

• <Verb>→ include

• <Verb>→ prefer

• <Prep>→ from

• <Prep>→ to

• <Prep>→ on

3 EARLY chart

3.1 CHART[0]

s0 : <gamma> → . <S> [0,0] dummy-start-state []
s1 : <S> → . <NP> <VP> [0,0] predictor []
s2 : <S> → . <Aux> <NP> <VP> [0,0] predictor []
s3 : <S> → . <VP> [0,0] predictor []
s4 : <NP> → . <Det> <Nominal> [0,0] predictor []
s5 : <NP> → . <Proper-Noun> [0,0] predictor []
s6 : <VP> → . <Verb> [0,0] predictor []
s7 : <VP> → . <Verb> <NP> [0,0] predictor []

3.2 CHART[1]

s8 : <Verb> → book [0,1] scanner []
s9 : <VP> → <Verb> [0,1] completer [ s8 ]
s10 : <VP> → <Verb> . <NP> [0,1] completer [ s8 ]
s11 : <S> → <VP> [0,1] completer [ s9 ]
s12 : <NP> → . <Det> <Nominal> [1,1] predictor []
s13 : <NP> → . <Proper-Noun> [1,1] predictor []
s14 : <gamma> → <S> [0,1] completer [ s11 ]

3.3 CHART[2]

s15 : <Det> → that [1,2] scanner []
s16 : <NP> → <Det> . <Nominal> [1,2] completer [ s15 ]
s17 : <Nominal>→ . <Noun> [2,2] predictor []
s18 : <Nominal>→ . <Noun> <Nominal> [2,2] predictor []
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3.4 CHART[3]

s19 : <Noun> → flight [2,3] scanner []
s20 : <Nominal>→ <Noun> [2,3] completer [ s19 ]
s21 : <Nominal>→ <Noun> . <Nominal> [2,3] completer [ s19 ]
s22 : <NP> → <Det> <Nominal> [1,3] completer [ s15 s20 ]
s23 : <Nominal>→ . <Noun> [3,3] predictor []
s24 : <Nominal>→ . <Noun> <Nominal> [3,3] predictor []
s25 : <VP> → <Verb> <NP> [0,3] completer [ s8 s22 ]
s26 : <S> → <VP> [0,3] completer [ s25 ]
s27 : <gamma> → <S> [0,3] completer [ s26 ]

3



Parsing of the phrase : ”does this flight include a meal” , with CFG

from file ”rules” using the early-parsing algorithm

THIS FILE IS AUTOMATICALLY GENERATED FROM THE EARLY PARSER
created by Nick Papoulias for the purposes of the NLP course

in the spring semester of 2005 at TUC .

June 9, 2005

Contents

1 Parse Trees

< S >

< Aux >

does

< NP >

< Det >

this

< Nominal >

< Noun >

flight

< V P >

< V erb >

include

< NP >

< Det >

a

< Nominal >

< Noun >

meal

2 Contex Free Grammar from file : ”rules”

• <S>→ <NP> <VP>

• <S>→ <Aux> <NP> <VP>

• <S>→ <VP>

• <NP>→ <Det> <Nominal>

• <NP>→ <Proper-Noun>

• <VP>→ <Verb>

• <VP>→ <Verb> <NP>

• <Aux>→ does

• <Det>→ that

1



• <Det>→ this

• <Det>→ a

• <Nominal>→ <Noun>

• <Nominal>→ <Noun> <Nominal>

• <Noun>→ book

• <Noun>→ flight

• <Noun>→ meal

• <Noun>→ money

• <Proper-Noun>→ Houston

• <Proper-Noun>→ TWA

• <Verb>→ book

• <Verb>→ include

• <Verb>→ prefer

• <Prep>→ from

• <Prep>→ to

• <Prep>→ on

3 EARLY chart

3.1 CHART[0]

s0 : <gamma> → . <S> [0,0] dummy-start-state []
s1 : <S> → . <NP> <VP> [0,0] predictor []
s2 : <S> → . <Aux> <NP> <VP> [0,0] predictor []
s3 : <S> → . <VP> [0,0] predictor []
s4 : <NP> → . <Det> <Nominal> [0,0] predictor []
s5 : <NP> → . <Proper-Noun> [0,0] predictor []
s7 : <VP> → . <Verb> [0,0] predictor []
s8 : <VP> → . <Verb> <NP> [0,0] predictor []

3.2 CHART[1]

s6 : <Aux> → does [0,1] scanner []
s9 : <S> → <Aux> . <NP> <VP> [0,1] completer [ s6 ]
s10 : <NP> → . <Det> <Nominal> [1,1] predictor []
s11 : <NP> → . <Proper-Noun> [1,1] predictor []

3.3 CHART[2]

s12 : <Det> → this [1,2] scanner []
s13 : <NP> → <Det> . <Nominal> [1,2] completer [ s12 ]
s14 : <Nominal>→ . <Noun> [2,2] predictor []
s15 : <Nominal>→ . <Noun> <Nominal> [2,2] predictor []
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3.4 CHART[3]

s16 : <Noun> → flight [2,3] scanner []
s17 : <Nominal>→ <Noun> [2,3] completer [ s16 ]
s18 : <Nominal>→ <Noun> . <Nominal> [2,3] completer [ s16 ]
s19 : <NP> → <Det> <Nominal> [1,3] completer [ s12 s17 ]
s20 : <Nominal>→ . <Noun> [3,3] predictor []
s21 : <Nominal>→ . <Noun> <Nominal> [3,3] predictor []
s22 : <S> → <Aux> <NP> . <VP> [0,3] completer [ s6 s19 ]
s23 : <VP> → . <Verb> [3,3] predictor []
s24 : <VP> → . <Verb> <NP> [3,3] predictor []

3.5 CHART[4]

s25 : <Verb> → include [3,4] scanner []
s26 : <VP> → <Verb> [3,4] completer [ s25 ]
s27 : <VP> → <Verb> . <NP> [3,4] completer [ s25 ]
s28 : <S> → <Aux> <NP> <VP> [0,4] completer [ s6 s19 s26 ]
s29 : <NP> → . <Det> <Nominal> [4,4] predictor []
s30 : <NP> → . <Proper-Noun> [4,4] predictor []
s31 : <gamma> → <S> [0,4] completer [ s28 ]

3.6 CHART[5]

s32 : <Det> → a [4,5] scanner []
s33 : <NP> → <Det> . <Nominal> [4,5] completer [ s32 ]
s34 : <Nominal>→ . <Noun> [5,5] predictor []
s35 : <Nominal>→ . <Noun> <Nominal> [5,5] predictor []

3.7 CHART[6]

s36 : <Noun> → meal [5,6] scanner []
s37 : <Nominal>→ <Noun> [5,6] completer [ s36 ]
s38 : <Nominal>→ <Noun> . <Nominal> [5,6] completer [ s36 ]
s39 : <NP> → <Det> <Nominal> [4,6] completer [ s32 s37 ]
s40 : <Nominal>→ . <Noun> [6,6] predictor []
s41 : <Nominal>→ . <Noun> <Nominal> [6,6] predictor []
s42 : <VP> → <Verb> <NP> [3,6] completer [ s25 s39 ]
s43 : <S> → <Aux> <NP> <VP> [0,6] completer [ s6 s19 s42 ]
s44 : <gamma> → <S> [0,6] completer [ s43 ]
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