crep:a regular expression-matchingtextual corpus toolU S E R � S M A N U A LDarrin DufordDepartment of Computer Science Columbia UniversityApril 16, 1993Technical ReportCUCS-005-93

'1993 Darrin Duford. All rights reserved. This manual may be freely copied anddistributed provided that a) this copyright notice is included in every copy, and b)neither the manual nor the software is used for profit without written consent ofthe author.crep manual page 2

TABLE OF CONTENTS1. Introduction....................................................................................................71.1 Definition and Purpose........................................................................71.2 Black Box Input and Output................................................................71.3 When to use and not use crep............................................................81.3.1 When to use crep..........................................................................81.3.2 When not to use crep..................................................................91.4 Philosophy of crep.................................................................................91.5 What this manual assumes of the reader........................................91.6 Organization of this manual.............................................................101.7 Conventions followed in this manual...........................................101.8 Acknowledgements.............................................................................112. Using crep with the crep expression syntax...........................................132.1 Introductory Example.........................................................................132.1.1 The variable definition file......................................................152.2 Expression operators...........................................................................182.2.1 Special operators.........................................................................192.2.2 Examples of some operator combinations............................192.2.3 crep expression operator examples.........................................202.2.3.1 �#-� and �#=�...............................................................................202.2.3.2 The �;� operator.........................................................................222.2.3.3 The �|�, �#+�, and �( )� operators..............................................232.2.3.4 The �@@@� operator...............................................................242.2.3.5 �@BEG@� and �@END@�.........................................................262.2.3.6 The �.� operator.........................................................................282.2.3.7 The ’?’ operator........................................................................292.3 Using a variable definition file in crep expression syntax:the -d option...................................................................................303. More Options of crep..................................................................................333.1 Other options for expression passing..............................................333.1.1 -E: straight lex syntax instead of the crep expression syntax.......................................................................33crep manual page 3

3.1.2 -f and -F.........................................................................................343.1.3 -m...................................................................................................353.1.3.1 Special Searching capabilities of -m...............................363.1.3.1.1 Negation Searches....................................................373.1.3.1.2 �At most�, �at least�, and �exactly� semantics.........393.1.4 -g: Reading the -m parameter from a file..............................413.2 Options for increasing the execution speed of crep......................413.2.1 -k and -x........................................................................................413.2.2 -n and -p: tagged input files......................................................433.3 Other options........................................................................................443.3.1 -c and -P.........................................................................................443.3.2 -t: printing tagged output..........................................................454. Tools used/chain of execution..................................................................474.1 The five modules................................................................................475. Techniques for efficient use of crep.........................................................515.1 Getting familiar with what a tagged corpus looks like................515.2 Stacking expressions to one�s advantage........................................515.2.1 Ignoring parts of speech............................................................525.2.2 Compensating for the tagger�s errors.....................................525.3 Searching tricks....................................................................................535.3.1 Part-of-speech searching............................................................535.3.2 �Trapping�....................................................................................536. Custom sentence delimiter authoring tutorial.....................................556.1 Examining the output from a delimiter.........................................566.2 Adding features to crep�s delimiter.................................................576.2.1 Introduction to the delimiter source file...............................586.2.2 Creating a delimiter source file with the �titles� enhancement...............................................................................606.2.3 Building the delimiter with the delimiter source file........626.3 Using build_delim_user to create a delimiter containingno default rules, not-rules, or definitions......................................636.4 A note about read-ahead characters.................................................636.5 Editing the lex source code file directly...........................................646.6 Using delimited output for use other than input to crep...........64crep manual page 4

6.7 Using custom delimiters with crep.................................................656.8 Nonconventional delimiters............................................................666.9 Analyzing the created lex file for errors in your original delimiter source file............................................................................677. Other associated tools of crep....................................................................697.1 crep_clean.............................................................................................697.2 crep_prep...............................................................................................707.3 rcat...........................................................................................................717.4 delim_export........................................................................................727.5 diff_clean...............................................................................................72A. Summary of crep options.........................................................................75B. Where to find crep......................................................................................79C. Error messages.............................................................................................81C.1 crep�s own error messages.................................................................81C.2 Errors signaled by lex..........................................................................81C.3 Errors signaled by pos.........................................................................82D. Listing of pos tags........................................................................................83crep manual page 5 crep manual page 6

Attempt the end, and never stand to doubt;Nothing is so hard, but search will find it out.Robert Herrick, �Seek and Find�1. INTRODUCTION1.1 Definition and Purposecrep1is a UNIX2tool which searches either a tagged or free textual corpus file andoutputs each sentencethat matches the specified regular expression provided by theuser as a parameter. The expression consists of user-defined regular expressions ofwords and/or part-of-speech tags. The purpose of crepis to make the searches fasterand easier than by either a) searching through corpora by hand; or b) constructing alexical scanner for each specific search. crepachieves this facilitation by offering theuser a simple expression syntax, from which it automatically constructs anappropriate scanner. The user therefore has the ability to execute a whole search inone command, invoking implicitly and explicitly several tools, including a sentencedelimiter, a part of speech tagger (developed by Ken Church at AT&T BellLaboratories), and various output filters.1.2 Black-box Input and OutputInputs: 1) The regular expression;2) The corpus (either tagged or untagged);3) a definitions file to alias complex expressions (optional);crep manual page 71creprequires the UNIX kshell.2UNIX is a registered trademark of AT&T Bell Laboratories.

4) various output formatting options (optional).Outputs:1) the sentence(s) which matched the specified expression;2) the phrase(s) which matched in each sentence (optional).1.3 When to use and not use crep1.3.1 When to use crepAnyone who wishes to search free text for regular expressions may find a use forcrep. crepis especially useful when:a) searching for certain parts of speech in a random or arbitrary order in asentence;b) mixing parts of speech with other regular expressions in the search (both kindsof expressions may can be articulated on the fly);c) discovering sentences which include two or more arbitrary regular expressionsseparated by nwords (even no words);d) seeking all �short� or �long� sentences of size nin a given corpus;e) searching for certain words used as certain parts of speech in certain places inthe sentence, relative to the beginning of a sentence, the end of a sentence, or toanother regular expression.In general, crepexecutes searches, domain specific or otherwise, which are based ona corpus of words and sentences. The examples in the chapters to follow will paint aclearer picture as to what crepcan do. The above list is not meant by any means tobe exhaustive; the user is encouraged to discover other applications.The output from crepmay be useful to determine certain elements of domain-specific writing style, to discover new or unusual constructs of words, or todetermine the prevalence of certain common or uncommon lexical constructs. Thisinformation can then eventually be utilized as rules for natural language generationengines.crep manual page 8

1.3.2 When not to use crepIf one wishes to search for all occurrences of the variable fooin arbitrary C-code,grepshould be used. Since crepreturns whole sentences rather than physical linenumbers of files, the user may see some pretty bizarre �sentences� extracted from thecode.3Furthermore, crepwas designed with more complicated searches in mind;grepoutperforms crepfor a small search such as this one. Using crepfor such asimple search would be like trying to cut down a blade of crabgrass with a chain saw.1.4 Philosophy of crepcrepaims to be user-friendly in two primary ways:a) abstracting the user from the nuts-and-bolts drudgery of compiling specificlexical scanners, whether differences are minor or major with respect to anyexisting custom-made scanners. This abstraction provides an environmentcultivating what-if? questioning;b) returning meaningful error messages whenever possible. crepaims to be flexible in two ways:a) frequently allowing the user to achieve the same end through two or moremethods, according to user�s preference and for the user�s convenience; b) giving the user many customization options, from altering the sentencedelimiter to adjusting input and output formatting.Throughout this manual the user shall see examples of crepwhich will hopefullyillustrate to the user the above user-friendliness and flexibility. 1.5 What this manual assumes of the reader1) Experience with basic UNIX commands (such as catand time) and tools such aspiping ( �|� ) and redirection ( �>� and �<� ). Following are references on the UNIXoperating system:crep manual page 93crepdoes, however, let the user redefine what should be deemed the end of a sentence by givingthe user two tools to build one�s own sentence delimiter -- for example, one which delimits only at semi-colons. See Section 6 for a complete description of the tools build_delimand build_delim_user.

¥ Arthur, Lowell Jay. UNIX Shell Programming.New York: John Wiley & Sons,1990.¥ Bolsky, Morris I. and Korn, David G. The Kornshell Command andProgramming Language.New Jersey: Prentice Hall, 1989.¥The UNIX man pages for ksh.2) A strong knowledge of lexsyntax for regular expressions. Examples of lexsyntax are presented throughout this manual. Following are references on lex:¥ Chapter 13 in UNIX Shell Programming(above).¥ Lex & Yacc.Sebastopol, CA: O�reilly & Associates, Inc., 1992.¥ The UNIX man pages for lexand flex.1.6 Organization of this manualSection 2 provides a basic tutorial on the use of crepand its expression syntax;examples abound. Section 3 introduces, by example, all other options of crepwhichcan be given on the command line, with the exception of the custom sentencedelimiter authoring options (Section 6). Section 4 reveals some information oncrep�schain of execution which may aid in one�s understanding of how crepfunctions. Several tips and suggestions to maximize usefulness of crepappear inSection 5; this section is a must-read. Section 6 provides a tutorial for the customsentence-delimiter authoring facility of crep. Section 7 introduces several othertools which work with crep. Appendix A lists a summary of all crepoptions.Appendix B lists the physical location (in Columbia University�s CS file system) ofcrepand the sample files used throughout the manual. Appendix C discusses someerror navigation. Finally, a listing of the part-of-speech tags given by pos, the taggerused by crep, appears in Appendix D.1.7 Conventions followed in this manualDifferent typefacing has been used to represent different entities. Following is asummary of the conventions. Exceptions to these conventions are explicitly noted.crep manual page 10

S a m p l e Signification$cat sampleuser-given input at the command line and highlighting of selected portions of crep�soutputExpressionoutput of crep, variable names, file names, and names of other UNIX toolscrephow crepand the names of its associated tools appear in this manual; the first appearance of crep-specific termsdelimiterIn examples, clarification added which is notpart neither input nor output; anywhere else,emphasis Why?rhetorical questionsusefulnessregular text of the body of the manual.1.8 AcknowledgementsThe author would like to thank Jacques Robin for editing the manual andextensively testing the software; Ken Church for the use of his tagging tool pos; andJudith Klavans for valuable information concerning the Brown Corpus tags.crep manual page 11 crep manual page 12

2. USING crep WITH THEcrep EXPRESSIONSYNTAX 2.1 Introductory ExampleThe first example represents crepat its simplest. It uses a textfile sample, a toycollection of basketball article lead-ins, as the corpus4. Note that crepaccepts inputfrom standard input (by default), and outputs to standard output (by default). Thesedefaults may be changed, as the user will see, in Section 3�s examples.There are several command line switches which can hold an expression as aparameter. Each call to creprequires exactly one of them. The most commonly usedswitch is -e, used here:EXAMPLE 1. $cat sampleATLANTA (UPI) -- Dell Curry scored 20 pointsand Kelly Tripucka added 18 as Charlottetook its third straight win in a 123-111victory over the Atlanta Hawks.BOSTON (UPI) -- Kevin McHale’s 23 pointscrep manual page 134the boldfacing in all examples has been added for clarity.

led six Boston players in double figures Fridaynight as the Celtics defeated the PhoenixSuns 132-103 for their 15th consecutive homevictory.CHICAGO (UPI) -- Michael Jordan led abalanced scoring attack with 24 points Wednesdaynight and the Chicago Bulls coasted past theWashington Bullets 118-94 for their thirdstraight win.LANDOVER (UPI) Jeff Hornacek and CedricCeballos scored 20 points each to lead sixSuns in double figures Friday night asthe Suns coasted past the Washington Bullets 117-91for its fifth straight victory.MINNEAPOLIS (UPI) -- Tom Chambers scored 28points Sunday and the Phoenix Suns extendedtheir winning streak to six games with a 123-109victory over the Minnesota Timberwolves.$cat sample | crep -e ’Celtics’Parsing Your Regular Expression(s)...crep: Expression Parser Warning:Expression ‘Celtics‘ was not found in your definition file.It will be inserted LITERALLY into the flex file.Tagging words in your corpus file(s)...Building the flex file...Regular Expression: CelticsCompiling the flex file...Executing Flex File...Matching sentences:BOSTON ( UPI ) -- Kevin McHale ’s 23 points led six Boston players indouble figures Friday night as the Celticsdefeated the Phoenix Suns 132-103 for their 15th consecutive home victory.$In this degenerate example, crepworks like grep, except that the output returned isthe whole matching sentence, not just the physical line in the corpus file. Toexpand the usefulness of crep, the variable definition file shall now be introduced.crep manual page 14

2.1.1 The variable definition fileWhat is a variable definition file?In keeping in line with the idea of simplifying searches, the user may define macrosto represent arbitrarily complex regular expressions, and have access to these macrosfrom the command line using the simple macro names the user assigns to them.These macros are edited in a separate file, and are made known to crepas aparameter of the -dor -Dcommand line options. Variable definition files areespecially useful for domain-specific expressions.What does it look like?A variable definition file specified to crep by the -Doption looks like the rulessection of a regular lexsource file. Example 2 lists a sample variable definition fileof this form. A variable definition file specified with -dcontains definitions in creprather than lexsyntax. This option will be discussed after the crepexpressionsyntax has been fully introduced (Section 2.3).What does crep do with it?By default, crepuses this file as it translates the user�s expression on the commandline into lexcode, since crepuses lexcode internally. During the conversionprocess, crepchecks to see if the expression on the command line matches a name inthe user�s variable definition file. In example 1, for instance, crepcould not find avariable definition by the name of �Celtics�, since no variable definition file wasspecified, so �Celtics� was dropped into the resulting lexexpression literally. Inexample 2, we shall use a variable definition file ExpFile, tailor-made for ourcorpus of basketball articles. The �@�s are markers which separate the actual wordfrom a capital abbreviation which stands for a certain part of speech (Appendix Dholds a complete listing of the tags).A H E L P F U L T I PThe user will see flex used in place of lex in various crep messages; flex is simply a GNU version of lex, called by crep for efficiency reasons. The input grammar is identical to that of lex grammar.Example 2 will also introduce the -woption, which outputs the regular expressionand the actual matching phrase below each matching sentence. A briefinterpretation of one of the definitions appears after the example. crep manual page 15

EXAMPLE 2. $cat ExpFileSPACE [ ]+TEAM_NAME ([tT]he@AT[ ][A-Z][a-z][a-zA-Z]+@NNS)|([tT]he@AT[ ][A-Z][a-z][a-zA-Z]+@NP)|([tT]he@AT[ ][A-Z][a-z][a-zA-Z]+@NPNP[ ][A-Z][a-z][a-zA-Z]+@NPNP)SCORE [0-9]+@CD{SPACE}[0-9]+@CD|[0-9]+@CD{SPACE}(to@[A-Z]+){SPACE}[0-9]+@CD|[0-9]+-[0-9]+@CDN_WIN ((victory|win|triumph|decision|romp)@NN)|(win@VB)STRAIGHT (straight|consecutive)@POSS (my|your|her|his|its|our|their)@JJVBD_WIN ((defeated|beat|downed|edged|pounded|routed|minced|troubled|dumped|crushed|stopped|outlasted|upended|blasted)@)|(blew@[A-Z]+[]out@)|(coasted@VB[A-Z][ ]past@)|(held@[A-Z]+[ ]off@)|(knocked@[A-Z]+off@)ORD ((first|second|third|fourth|fifth|sixth|seventh|eighth|ninth|tenth)@CD)|([1-9][0-9]*((0|[4-9])th)|1st|2nd|3rd)@VBG_ENABLE (helping|pacing|guiding|lifting|sparking|igniting|topping|powering|rallying|propelling|sending|carrying|engineering|spurring|pushing|fueling|bringing)@VB$Take a look at TEAM_NAME, for example. This expression means (in English): match the word �the� (and its tag) and then either one or two proper nouns(and their respective tags).Thus, a TEAM_NAMEwould match, for instance, �The Bulls� and �The Boston Celtics�provided that the corpus is tagged properly. By properly we mean that the taggingprocess, occuring automatically and implicitly in the call to crep, tagged the wordswith the tags the user is looking for (for instance, the word �my� in the definitionPOSSrequires the tag JJ, the tag for an adjective, to match in the tagged corpus.Section 5.1 discusses the tagger, and Appendix D holds a listing of the tags for eachpart of speech). Now back to our example:$cat sample | crep -e ’VBD_WIN’ -D ExpFile -wParsing Your Regular Expression(s)...Tagging words in your corpus file(s)...Building the flex file...Regular Expression: {VBD_WIN}Compiling the flex file...Executing Flex File...crep manual page 16

Matching sentences:BOSTON ( UPI ) -- Kevin McHale ’s 23 points led six Boston players indouble figures Friday night as the Celtics defeatedthe Phoenix Suns 132-103 for their 15th consecutive home victory.{VBD_WIN}: defeated@---------------------------------------------------------------------------CHICAGO ( UPI ) -- Michael Jordan led a balanced scoring attack with 24points Wednesday night and the Chicago Bulls coasted pastthe WashingtonBullets 118-94 for their third straight win.{VBD_WIN}: coasted@VBD past@---------------------------------------------------------------------------LANDOVER (UPI) Jeff Hornacek and Cedric Ceballos scored 20 points each tolead six Suns in double figures Friday night as the Suns coasted pasttheWashington Bullets 117 91 for its fifth straight victory.{VBD_WIN}: coasted@VBN past@--------------------------------------------------------------------------The �@�s represent the first character of the tags which are implicitly appended toe v e r y word in the corpus. These tags are the bread and butter of crep�sability tomatch expressions containing part of speech information.Notice here that crepfound VBD_WINin the file ExpFile.creptranslated VBD_WIN,an expression in crepsytntax, into lexsyntax, which is simply �{VBD_WIN}� for thisexample. The reader will begin to see that the crepsyntax will differ (in thedirection of simplicity) more and more from its lexcounterpart as a function of theoperation. The user is not, however, over a barrel -- lexsyntax may be used insteadof crepsyntax, or even side by side with crepsyntax. Section 3.1.1 covers the formeroption; 2.2.3.4 covers the latter.A H E L P F U L T I POnly letters, numbers, and the underbar character ( ’_’ ) may be used in macro names.Note that crep echoes the lexexpression it translates out of the expression specifiedcrep manual page 17 by-ein the line �Regular Expression: {VBD_WIN}�5. This is the crepparser at work --translating from crepsyntax into lexsyntax. A complete specification for crepexpression syntax follows.2.2 Expression operatorsThe crepexpression syntax supports several ways of searching for subexpressionswhich make up a larger expression. By means of operators, crepcan realize variedcorpus-probing functionality.There are five operators which always appear between two expressions. Theseoperators are (in their surrounding context):exp1 #- exp2the two adjacent expressions exp1and exp2must be separated by at most#words and exp1m u s t appear before exp2in the sentenceexp1 #= exp2the two adjacent expressions must be separated by exactly#words and exp1m u s t appear before exp2in the sentenceexp1 #+ exp2the two adjacent expressions must be separated by at least#words and exp1m u s t appear before exp2in the sentenceexp1 . exp2exp1must appear before exp2in the sentence. The number of words in between the expressions is limited only to the boundary of the sentence.exp1 ; exp2exp1and exp2must both appear in the sentence butin any orderNote: omitting the in-between operators (for instance, searching for �exp1 exp2�with no operator in the middle) will produce incorrect output because crepwill notknow how to search for exp1and exp2.crep manual page 185and, in turn, this lexmacro definition is shorthand for�((defeated|beat|downed|edged|pounded|routed|minced|troubled|dumped|crushed|stopped|outlasted|upended|blasted)@)|(blew@[A-Z]+[]out@)|(coasted@VB[A-Z][ ]past@)|(held@[A-Z]+[ ]off@)|(knocked@[A-Z]+off@)�, as specified in the file ExpFile.

2.2.1 Special OperatorsThere are five special operators which do not occur betweenexpressions.These two occur a r o u n d expressions:(exp1|exp2)either exp1or exp2must appear in the sentence@@@...@@@treats everything between the ’@@@’s literally;crepdoes not parse anything between ’@@@’s.Straight lexsyntax must be used here.These two occurin place ofexpressions:@BEG@Signifies the beginning of a line. It means nothing by itself;it is used to find expressions appearing an arbitrary worddistance from the beginning of the sentence.@END@Signifies the end of a line. It is analogous to @BEG@.It is used to find expressions appearing an arbitrary worddistance from the end of the sentence.The �?� operator appears afteran expression:(exp)?Signifies that expis optional. The optional expression must be surrounded by parenthesis.2.2.2 Examples of some operator combinationsexp1 ; exp2 ; exp3exp1, exp2, and exp3must all appear in the sentence but in any order exp1 2- exp2 ; exp3 the superexpression ’exp1 2- exp2’ can appear either before or after the expression exp3@BEG@ 2- exp1 the expression exp1 can have at most two words appear before it in the sentencecrep manual page 19

A H E L P F U L T I PAll operators must be separated by at least one space from the surrounding expressions except (, |, ), ?, and @@@.Most characters which make up the operators can be typed without holding downthe shift key. This choice was intentional.2.2.3 crep expression operator examples2.2.3.1 �#-� and �#=�The next example makes use of the �#-� and �#=� operators. �#-� specifies that thesurrounding expressions must be separated by at most�#� words. �#=� specifies thatexactly�#� words must appear between the two surrounding dexpressions.TEAM_NAME, SCORE, POS, ORD, and N_WINare all defined in ExpFile(Section 2.1.1).EXAMPLE 3. $cat sample | crep -e ’TEAM_NAME 2- TEAM_NAME 0= SCORE 2- POSS0- ORD 2- N_WIN’ -D ExpFile -wParsing Your Regular Expression(s)...Tagging words in your corpus file(s)...Building the flex file...Regular Expression:{TEAM_NAME}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){TEAM_NAME}[^@]+{SCORE}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){POSS}[^@]+{ORD}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){N_WIN}Compiling the flex file...Executing Flex File...Matching sentences:BOSTON ( UPI ) -- Kevin McHale ’s 23 points led six Boston players indouble figures Friday night as the Celtics defeatedthe Phoenix Suns132-103 fortheir 15th consecutive homevictory.{TEAM_NAME}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){TEAM_NAME}[^@]+{SCORE}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){POSS}[^@]+{ORD}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){N_WIN}: the@AT Celtics@NNS defeated@VBD the@AT Phoenix@NPNPSuns@NPNP 132-103@CD for@IN their@JJ 15th@CD consecutive@JJ home@NNvictory@NNcrep manual page 20

---------------------------------------------------------------------------CHICAGO ( UPI ) -- Michael Jordan led a balanced scoring attack with 24points Wednesday night and the Chicago Bulls coasted past theWashington Bullets 118-94 fortheir third straightw i n .{TEAM_NAME}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){TEAM_NAME}[^@]+{SCORE}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){POSS}[^@]+{ORD}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){N_WIN}: the@AT Chicago@NPNP Bulls@NPNP coasted@VBD past@INthe@AT Washington@NPNP Bullets@NPNP 118-94@CD for@IN their@JJ third@CDstraight@RB win@VB---------------------------------------------------------------------------LANDOVER ( UPI ) Jeff Hornacek and Cedric Ceballos scored 20 points each tolead six Suns in double figures Friday night as the Suns coasted pastthe Washington Bullets 117-91 forits fifth straightvictory.{TEAM_NAME}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){TEAM_NAME}[^@]+{SCORE}([^@ ]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){POSS}[^@]+{ORD}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){N_WIN}: the@AT Suns@NPNP coasted@VBD past@IN the@ATWashington@NPNP Bullets@NPNP 117-91@CD for@IN its@JJ fifth@CD straight@RBvictory@NN---------------------------------------------------------------------------In the interest of understanding what is going on here, note in the last matchingsentence that there are two words in between �The Suns� and �the WashingtonBullets� (�coasted� and �past�), and that a maximum of t w o words were allowed by theexpression (�TEAM_NAME 2- TEAM_NAME�) due to the �2-� operator. The readershould now verify that the rest of the matching phrase indeed matches the givenregular expression. The expression in example 3 was translated from the crepsyntax’TEAM_NAME 2- TEAM_NAME 0= SCORE 2- POSS 0- ORD 2- N_WIN’into the following lexsyntax:{TEAM_NAME}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){TEAM_NAME}[^@]+{SCORE}([^@ ]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){POSS}[^@]+{ORD}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){N_WIN}One can clearly see the advantage of using crep�sexpression syntax for a search suchas this one. One may, however, override crepsyntax and use straight lexsyntax tospecify the expression; this option will be covered in example 13 in Section 3.crep manual page 21

A H E L P F U L T I PThe operator �0=�, which means �exactly zero words are allowed between� is logically equivalent to and produces the same result as �0-�, which means �at most zero words are allowed between�.2.2.3.2 The �;� operatorThe next example demonstrates the �;� operator. �;� is used when two expressionsneed to appear in the same sentence, but relative order in the sentence does notmatter.EXAMPLE 4. cat sample | crep -e ’TEAM_NAME ; N_WIN’ -D ExpFile -wParsing Your Regular Expression(s)...Tagging words in your corpus file(s)...Building the flex file...Regular Expression: {TEAM_NAME}Regular Expression: {N_WIN}Compiling the flex file...Executing Flex File...Matching sentences:ATLANTA ( UPI ) -- Dell Curry scored 20 points and Kelly Tripucka added 18as Charlotte took its third straight w i n in a 123-111 victoryover t h e Atlanta Hawks.{N_WIN}: win@VB{N_WIN}: victory@NN{TEAM_NAME}: the@AT Atlanta@NPNP Hawks@NPNP---------------------------------------------------------------------------BOSTON ( UPI ) -- Kevin McHale ’s 23 points led six Boston players indouble figures Friday night as the Celticsdefeated the Phoenix Suns132-103 for their 15th consecutive home victory.{TEAM_NAME}: the@AT Celtics@NNS{TEAM_NAME}: the@AT Phoenix@NPNP Suns@NPNP{N_WIN}: victory@NN---------------------------------------------------------------------------CHICAGO ( UPI ) -- Michael Jordan led a balanced scoring attack with 24crep manual page 22 points Wednesday night and the Chicago Bullscoasted past t h e Washington Bullets118-94 for their third straight w i n .{TEAM_NAME}: the@AT Chicago@NPNP Bulls@NPNP{TEAM_NAME}: the@AT Washington@NPNP Bullets@NPNP{N_WIN}: win@VB--------------------------------------------------------------------------LANDOVER ( UPI ) Jeff Hornacek and Cedric Ceballos scored 20 points each tolead six Suns in double figures Friday night as the Sunscoasted past t h e Washington Bullets117-91 for its fifth straight victory.{TEAM_NAME}: the@AT Suns@NP{TEAM_NAME}: the@AT Washington@NPNP Bullets@NPNP{N_WIN}: victory@NN---------------------------------------------------------------------------MINNEAPOLIS ( UPI ) -- Tom Chambers scored 28 points Sunday and t h e Phoenix Sunsextended their winning streak to six games with a 123-109victoryover the Minnesota Timberwolves.{TEAM_NAME}: the@AT Phoenix@NPNP Suns@NPNP{N_WIN}: victory@NN{TEAM_NAME}: the@AT Minnesota@NPNP Timberwolves@NPNP---------------------------------------------------------------------------The two separate expressions (TEAM_NAMEand N_WIN) match when they are foundin any order in the sentence relative to one another.2.2.3.3 �#+�, �|�, and parenthesis operatorsThe next example introduces the �|� , �#+� and parenthesis operators. The �|�operators is always used with parenthesis; together, they specify �exclusive or�semantics. The �#+� operator specifies that at least�#� number of words must appearbetween the two surrounding expressions.EXAMPLE 5. $cat sample | crep -e ’TEAM_NAME 5+ (STRAIGHT|SCORE) 0- N_WIN’ -D ExpFile -wParsing Your Regular Expression(s)...Tagging words in your corpus file(s)...Building the flex file...Regular Expression:{TEAM_NAME}[^@]+(@[^@]+){5,}({STRAIGHT}|{SCORE})[^@]+{N_WIN}crep manual page 23

Compiling the flex file...Executing Flex File...Matching sentences:CHICAGO ( UPI ) -- Michael Jordan led a balanced scoring attack with 24points Wednesday night and the Chicago Bullscoasted past the WashingtonBullets 118-94 for their third straightw i n .{TEAM_NAME}[^@]+(@[^@]+){5,}({STRAIGHT}|{SCORE})[^@]+{N_WIN}: the@ATChicago@NPNP Bulls@NPNP coasted@VBD past@IN the@AT Washington@NPNPBullets@NPNP 118-94@CD for@IN their@JJ third@CD straight@RB win@VB---------------------------------------------------------------------------LANDOVER ( UPI ) Jeff Hornacek and Cedric Ceballos scored 20 points each tolead six Suns in double figures Friday night as the Sunscoasted past theWashington Bullets 117-91 for its fifth straightvictory.{TEAM_NAME}[^@]+(@[^@]+){5,}({STRAIGHT}|{SCORE})[^@]+{N_WIN}: the@ATSuns@NPNP coasted@VBD past@IN the@AT Washington@NPNP Bullets@NPNP 117-91@CDfor@IN its@JJ fifth@CD straight@RB victory@NN---------------------------------------------------------------------------MINNEAPOLIS ( UPI ) -- Tom Chambers scored 28 points Sunday and t h e Phoenix Suns extended their winning streak to six games with a 123-109victoryover the Minnesota Timberwolves.{TEAM_NAME}[^@]+(@[^@]+){5,}({STRAIGHT}|{SCORE})[^@]+{N_WIN}: the@ATPhoenix@ NPNP Suns@NPNP extended@VBD their@JJ winning@JJ streak@NN to@INsix@CD games@NNS with@IN a@AT 123-109@CD victory@NN---------------------------------------------------------------------------Keep in mind that lexalways matches the longest string possible. The sentencebeginning with �CHICAGO� matched, even though �The Washington Bullets�appeared only four words in front of �straight�, one less than the required thresholdby the operator �5+�, because earlier in the sentence, another team name (�TheChicago Bulls�) appeared, which is more than 5 words in front of �straight�.2.2.3.4 The �@@@� operatorThe next example uses the �@@@� operator. �@@@� should be used if there is not avariable definition for the lexexpression the user wishes to utilize, or if the userdoes not wish to utilize crepexpression syntax for a portion of the expression.Anything appearing between �@@@�s gets dropped literally into the resulting lexrulecrep manual page 24 without being touched by the crepexpression translator. Doing away with crepsyntax altogether in favor of only lexsyntax can beaccomplished by enclosing the whole parameter of -ein �@@@�s. Section 2.3.1offers another solution to this preference.Even though SCOREappears in the variable definition file, we will demonstrate the�@@@� operator by substituting the lexexpression �([0-9]+-[0-9]+@)�for SCOREi n the expression of Example 5:EXAMPLE 6. $cat sample | crep -e ’TEAM_NAME 5+ (STRAIGHT|@@@([0-9]+-[0-9]+@)@@@) 0- N_WIN’ -D ExpFile -w Parsing Your Regular Expression(s)...Tagging words in your corpus file(s)...Building the flex file...Regular Expression: {TEAM_NAME}[^@]+(@[^@]+){5,}({STRAIGHT}|([0-9]+-[0-9]+@))[^@]+{N_WIN}Compiling the flex file...Executing Flex File...Matching sentences:CHICAGO ( UPI ) -- Michael Jordan led a balanced scoring attack with 24points Wednesday night and the Chicago Bullscoasted past the WashingtonBullets 118-94 for their third straightw i n .{TEAM_NAME}[^@]+(@[^@]+){5,}({STRAIGHT}|([0-9]+-[0-9]+@))[^@]+{N_WIN}:the@AT Chicago@NPNP Bulls@NPNP coasted@VBD past@IN the@AT Washington@NPNPBullets@NPNP 118-94@CD for@IN their@JJ third@CD straight@RB win@VB---------------------------------------------------------------------------LANDOVER ( UPI ) Jeff Hornacek and Cedric Ceballos scored 20 points each tolead six Suns in double figures Friday night as the Sunscoasted past theWashington Bullets 117-91 for its fifth straightvictory.{TEAM_NAME}[^@]+(@[^@]+){5,}({STRAIGHT}|([0-9]+-[0-9]+@))[^@]+{N_WIN}:the@AT Suns@NPNP coasted@VBD past@IN the@AT Washington@NPNP Bullets@NPNP117-91@CD for@IN its@JJ fifth@CD straight@RB victory@NN---------------------------------------------------------------------------MINNEAPOLIS ( UPI ) -- Tom Chambers scored 28 points Sunday and t h e Phoenix Sunsextended their winning streak to six games with a 123-109victoryover the Minnesota Timberwolves.{TEAM_NAME}[^@]+(@[^@]+){5,}({STRAIGHT}|([0-9]+-[0-9]+@))[^@]+{N_WIN}:the@AT Phoenix@NPNP Suns@NPNP extended@VBD their@JJ winning@JJ streak@NNcrep manual page 25 to@IN six@CD games@NNS with@IN a@AT 123-109@CD victory@NN---------------------------------------------------------------------------We should notice that the matching sentences of the last two examples is identical,even though we used a lexvariable definition for SCORE in one example, and aliteral lexexpression in the other.A H E L P F U L T I PThe �@@@� operator should always be used in pairs; otherwise, it makes no sense as an operator.2.2.3.5 �@BEG@� and �@END@�The next two examples demonstrate the @BEG@and @END@operators. Example 7will use @BEG@to search for the string �UPI� when it is the third word of a sentence.EXAMPLE 7. $cat sample | crep -e ’@BEG@ 2= UPI’ -w -D ExpFileParsing Your Regular Expression(s)...crep: Expression Parser Warning:Expression ‘UPI‘ was not found in your definition file.It will be inserted LITERALLY into the flex file.Tagging words in your corpus file(s)...Building the flex file...Regular Expression: ^[^@]*@[^@]+@[^@]+UPICompiling the flex file...Executing Flex File...Matching sentences:BOSTON ( UPI) -- Kevin McHale ’s 23 points led six Boston players indouble figures Friday night as the Celtics defeated the Phoenix Suns 132-103 for their 15th consecutive home victory.^[^@]*@[^@]+@[^@]+UPI:BOSTON@NPNP (@( UPI---------------------------------------------------------------------------CHICAGO ( UPI) -- Michael Jordan led a balanced scoring attack with 24points Wednesday night and the Chicago Bulls coasted past the WashingtonBullets 118-94 for their third straight win.crep manual page 26

^[^@]*@[^@]+@[^@]+UPI:CHICAGO@NPNP (@( UPI---------------------------------------------------------------------------LANDOVER ( UPI) Jeff Hornacek and Cedric Ceballos scored 20 points eachto lead six Suns in double figures Friday night as the Suns coasted pastthe Washington Bullets 117-91 for its fifth straight victory.^[^@]*@[^@]+@[^@]+UPI:LANDOVER@NPNP (@( UPI---------------------------------------------------------------------------MINNEAPOLIS ( UPI) -- Tom Chambers scored 28 points Sunday and thePhoenix Suns extended their winning streak to six games with a 123-109victory over the Minnesota Timberwolves.^[^@]*@[^@]+@[^@]+UPI:MINNEAPOLIS@NPNP (@( UPI---------------------------------------------------------------------------Note that the parenthesis count as words; this is a result of the behavior of pos.Example 8 introduces the use of �@END@�. We will query the corpus for all sentenceswhich end with an N_WIN.EXAMPLE 8. $cat sample | crep -e ’N_WIN 1= @END@’ -w -D ExpFileParsing Your Regular Expression(s)...Tagging words in your corpus file(s)...Building the flex file...Regular Expression: {N_WIN}[^@]*@[^@]+@@@$Compiling the flex file...Executing Flex File...Matching sentences:BOSTON ( UPI ) -- Kevin McHale ’s 23 points led six Boston players indouble figures Friday night as the Celtics defeated the Phoenix Suns 132-103 for their 15th consecutive home victory.{N_WIN}[^@]*@[^@]+@@@$: victory@NN .@. @@@---------------------------------------------------------------------------CHICAGO ( UPI ) -- Michael Jordan led a balanced scoring attack with 24points Wednesday night and the Chicago Bulls coasted past the WashingtonBullets 118-94 for their third straight w i n . crep manual page 27

{N_WIN}[^@]*@[^@]+@@@$: win@VB .@. @@@---------------------------------------------------------------------------LANDOVER ( UPI ) Jeff Hornacek and Cedric Ceballos scored 20 points each tolead six Suns in double figures Friday night as the Suns coasted past theWashington Bullets 117-91 for its fifth straight victory.{N_WIN}[^@]*@[^@]+@@@$: victory@NN .@. @@@---------------------------------------------------------------------------Why did we use the expression �N_WIN 1= @END@� to search for the last word of asentence, and not �N_WIN 0= @END@�? Because just as parenthesis count as words,so does the period which ends the sentence (note that the tagger gave the period aperiod tag). We must allow for it.Also note that the matches ended with �@@@�. It is simply crep�sway of tellingwhen an end of sentence exists. The �@@@� should not be confused with the escapeoperators (�@@@�; Section 2.2).Note: only one ’@BEG@’ and one ’@END@’ operator are allowed in the sameexpression. The following expression is illegal:(TEAM_NAME 0- SCORE 2= @END@ | ORD 0- STRAIGHT 3= @END@)It should be rewritten as follows:(TEAM_NAME 0- SCORE 2=| ORD 0- STRAIGHT 3=) @END@2.2.3.6 The �.� operatorIn the last example in this subsection, we will demonstrate the �.� operator. The �.�operator is used if we don�t care how many words appear in between the twoadjacent expressions, so long as they appear in that order.EXAMPLE 9. $cat sample | crep -e ’TEAM_NAME . SCORE . TEAM_NAME’ -D ExpFile- w Parsing Your Regular Expression(s)...Tagging words in your corpus file(s)...Building the flex file...Regular Expression: {TEAM_NAME}.*{SCORE}.*{TEAM_NAME}crep manual page 28

Compiling the flex file...Executing Flex File...Matching sentences:MINNEAPOLIS ( UPI ) -- Tom Chambers scored 28 points Sunday and t h e Phoenix Sunsextended their winning streak to six games with a 123-109victory over the Minnesota Timberwolves.{TEAM_NAME}.*{SCORE}.*{TEAM_NAME}: the@AT Phoenix@NPNP Suns@NPNPextended@VBD their@JJ winning@JJ streak@NN to@IN six@CD games@NNS with@INa@AT 123-109@CD victory@NN over@IN the@AT Minnesota@NPNP Timberwolves@NPNP---------------------------------------------------------------------------Notice that the sentence starting with �ATLANTA� in our corpus sample did not matchbecause crepdid not recognize �Charlotte� as a TEAM_NAMEdue to TEAM_NAME�sdefinition in ExpFile(Section 2.1.1).2.2.3.7 The �?� operatorThe crepoperator ’?’ works analagously to its counterpart in lex; the expressionoperated on is optional.EXAMPLE 10. $cat sample | crep -e ’STRAIGHT 0- (home@ 0-)? N_WIN’ -w -DExpFileParsing Your Regular Expression(s)...crep: Expression Parser Warning:Expression ‘home‘ was not found in your definition file.It will be inserted LITERALLY into the flex file.Tagging words in your corpus file(s)...Building the flex file...Regular Expression: {STRAIGHT}[^@]+(home@[^@]+)?{N_WIN}Compiling the flex file...Executing Flex File...Matching sentences:ATLANTA ( UPI ) -- Dell Curry scored 20 points and Kelly Tripucka added 18as Carlotte took its third straight win in a 123-111 victory over theAtlanta Hawks.{STRAIGHT}[^@]+(home@[^@]+)?{N_WIN}: straight@RB win@VBcrep manual page 29

---------------------------------------------------------------------------BOSTON ( UPI ) -- Kevin McHale ’s 23 points led six Boston players indouble figures Friday night as the Celtics defeated the Phoenix Suns 132-103 for their 15th consecutive home victory.{STRAIGHT}[^@]+(home@[^@]+)?{N_WIN}: consecutive@JJ home@NN victory@NN---------------------------------------------------------------------------CHICAGO ( UPI ) -- Michael Jordan led a balanced scoring attack with 24points Wednesday night and the Chicago Bulls coasted past the WashingtonBullets 118-94 for their third straight win.{STRAIGHT}[^@]+(home@[^@]+)?{N_WIN}: straight@RB win@VB---------------------------------------------------------------------------LANDOVER ( UPI ) Jeff Hornacek and Cedric Ceballos scored 20 points each tolead six Suns in double figures Friday night as the Suns coasted past theWashington Bullets 117-91 for its fifth straight victory.{STRAIGHT}[^@]+(home@[^@]+)?{N_WIN}: straight@RB victory@NN---------------------------------------------------------------------------2.3 Using a variable definition file in crep expression syntax: the -d optionNow that the crepexpression syntax has been introduced, we may utilize itssimplicity in the variable definition file. Following is a variable definition file increpexpression syntax (ExpFile2). It contains all the definitions of ExpFilepresented in Section 2.1.1, and a few new definitions. Essentially, ExpFile2carriesall the regular-expression matching power as the lex-syntax ExpFileplus thepower of two new definitions: COMBOand SUPERCOMBO.EXAMPLE 11. $cat ExpFile2SPACE @@@[ ]+@@@SUPERCOMBO COMBO 4- STRAIGHTCOMBO TEAM_NAME 0- SCORETEAM_NAME @@@([tT]he@AT[ ][A-Z][a-z][a-zA-Z]+@NNS)|([tT]he@AT[ ][A-Z][a-z][a-zA-Z]+@NP)|([tT]he@AT[ ][A-Z][a-z][a-zA-Z]+@NPNP[ ][A-Z][a-z][a-zA-Z]+@NPNP)@@@SCORE @@@[0-9]+@CD{SPACE}[0-9]+@CD|[0-9]+@CD{SPACE}(to@crep manual page 30

[A-Z]+){SPACE}[0-9]+@CD|[0-9]+-[0-9]+@CD@@@N_WIN ((victory|win|triumph|decision|romp)@NN)|(win@VB)LOSS (loss|defeat|upset|setback)@NNSTRAIGHT (straight|consecutive)@POSS (my|your|her|his|its|our|their)@JJVBD_WIN@@@((defeated|beat|downed|edged|pounded|routed|minced|troubled|dumped|crushed|stopped|outlasted|upended|blasted)@)|(blew@[A-Z]+[]out@)|(coasted@VB[A-Z][ ]past@)|(held@[A-Z]+[ ]off@)|(knocked@[A-Z]+off@)@@@ORD @@@((first|second|third|fourth|fifth|sixth|seventh|eighth|ninth|tenth)@CD)|([1-9][0-9]*((0|[4-9])th)|1st|2nd|3rd)@@@@VBG_ENABLE (helping|pacing|guiding|lifting|sparking|igniting|topping|powering|rallying|propelling|sending|carrying|engineering|spurring|pushing|fueling|bringing)@VBNotice that some definitions, such as POSSand STRAIGHT, are identical to theircounterparts in ExpFile. Others, such as ORDand SCORE, contain the lexdefinitions of ExpFilebetween the �@@@� operators6. Finally, we see twodefinitions which utilize other crepoperators: COMBOand SUPERCOMBO, which givethe user more macro power. With ExpFile2specified to crepusing the -doption,the user may use �SUPERCOMBO� in the -eparameter rather than its expandedsubstitution value, which is �TEAM_NAME 0- SCORE 4- STRAIGHT� (The previousexpression is, of course, still in crepsyntax, and is translated into lexsyntax atexecution time, for another level of abstraction).Note: every crepexpression operator may be used in a variable definition file exceptthe semicolon ( �;� ) operator.EXAMPLE 12. $cat sample | crep -e ’SUPERCOMBO’ -d ExpFile2 -wParsing Your Regular Expression(s)...Parsing your Variable Definition File...Tagging words in your corpus file(s)...Building the flex file...Regular Expression: {SUPERCOMBO}Compiling the flex file...Executing Flex File...crep manual page 316Why do some definitions require the �@@@�s and some do not? Since creprecognizes characterssuch as �-� and �+� to hold special meaning, expressions containing them must be surrounded by the�@@@� operator if those characters are not being used as operators.

Matching sentences:BOSTON ( UPI ) -- Kevin McHale ’s 23 points led six Boston players indouble figures Friday night as the Celtics defeated the Phoenix Suns132-103 for their 15th consecutivehome victory.{SUPERCOMBO}: the@AT Phoenix@NPNP Suns@NPNP 132-103@CD for@IN their@JJ15th@CD consecutive@---------------------------------------------------------------------------CHICAGO ( UPI ) -- Michael Jordan led a balanced scoring attack with 24points Wednesday night and the Chicago Bulls coasted past the WashingtonBullets 118-94 for their third straightwin.{SUPERCOMBO}: the@AT Washington@NPNP Bullets@NPNP 118-94@CD for@INtheir@JJ third@CD straight@---------------------------------------------------------------------------LANDOVER ( UPI ) Jeff Hornacek and Cedric Ceballos scored 20 points each tolead six Suns in double figures Friday night as the Suns coasted past t h e Washington Bullets 117-91 for its fifth straightvictory.{SUPERCOMBO}: the@AT Washington@NPNP Bullets@NPNP 117-91@CD for@INits@JJ fifth@CD straight@---------------------------------------------------------------------------crep manual page 32

3. MORE OPTIONS OFcrepThis section will introduce other available command line options of crep.3.1 Other options for expression passing3.1.1 -E:straight lexsyntax instead of the crep expression syntaxIf one wishes to use lexsyntax exclusively, and would prefer not to escape lexexpressions with the �@@@� operators, the -E option may be used in place of the -eoption. -Epasses the entireexpression to lex-- no parsing is done by crep.EXAMPLE 13. $cat sample | crep -E ’{TEAM_NAME}.*{SCORE}.*{TEAM_NAME}’ -DExpFile -wTagging words in your corpus file(s)...Building the flex file...Regular Expression: {TEAM_NAME}.*{SCORE}.*{TEAM_NAME}Compiling the flex file...crep manual page 33

Executing Flex File...Matching sentences:MINNEAPOLIS ( UPI ) -- Tom Chambers scored 28 points Sunday and t h e Phoenix Sunsextended their winning streak to six games with a 123-109victory over the Minnesota Timberwolves.{TEAM_NAME}.*{SCORE}.*{TEAM_NAME}: the@AT Phoenix@NPNP Suns@NPNPextended@VBD their@JJ winning@JJ streak@NN to@IN six@CD games@NNS with@INa@AT 123-109@CD victory@NN over@IN the@AT Minnesota@NPNP Timberwolves@NPNP---------------------------------------------------------------------------We should notice that the matching output is identical to that of Example 9. Theonly difference in execution of crepis that the expression parsing module wasskipped (i.e. there was no line �Parsing Your Regular Expression(s)...� printed). The user may specify ANY lexregular expression with the -Eoption EXCEPT thespace character. This limitation can be circumvented by the following method.Enter the following definition into a variable definition file:SPACE [ ]and then change an arbitrary expression on the command line which uses the abovevariable definition file as follows:from-E ’[0-9]+@CD[ ][0-9]+@CD’^^^Note the space characterto-E ’[0-9]+@CD{SPACE}[0-9]+@CD’^^^^^^^Using the SPACE definition.3.1.2 -fand - F If one wishes to edit the expression in a file instead of on the command line (usefulif the expression grows lengthy and complex), one may do so with -fand -F (-ffor specifying crepsyntax, and -Ffor lexsyntax):crep manual page 34

EXAMPLE 14. $cat myfileTEAM_NAME 5+ (STRAIGHT|@@@([0-9]+-[0-9]+@)@@@) 0- N_WIN$cat sample | crep -f myfile -D ExpFile -wThis command will produce output identical to that of example 5. Similarly, theuser may read in a lexexpression from a file with the -Foption:EXAMPLE 15. $cat myfile2{TEAM_NAME}.*{SCORE}.*{TEAM_NAME}$cat sample | crep -F myfile -D ExpFile -wWe should note that the matching sentences of the above command are the same asthat of Example 9. Note that the use of single quotes around the expression when itappears in a file is not necessary as it is on the command line.3.1.3 -mThe -moption is used for batch-style expression matching, and, as the reader willsee, for special searches such as negation in Section 3.1.3.1. With -m, the user canspecify nexpressions, noutfile names, and have each expression Eiredirect itsmatches from the corpus into the file Fi:EXAMPLE 16. $cat sample | crep -m ’Celtics file1 VBG_ENABLE file2@@@{STRAIGHT}.*{N_WIN}@@@ file3’ -D ExpFileTagging words in your corpus file(s)...Building the flex file...crep: Expression Parser Warning:Expression ‘Celtics‘ was not found in your definition file.It will be inserted LITERALLY into the flex file.Regular Expression 1: CelticsRegular Expression 2: {VBG_ENABLE}Regular Expression 3: {STRAIGHT}.*{N_WIN}Compiling the flex file...Executing Flex File...The output is being sent to the appropriate file(s).$cat file1BOSTON ( UPI ) -- Kevin McHale ’s 23 points led six Boston players indouble figures Friday night as the Celticsdefeated the Phoenix Suns 132-crep manual page 35

103 for their 15th consecutive home victory.$cat file2$cat file3ATLANTA ( UPI ) -- Dell Curry scored 20 points and Kelly Tripucka added 18as Charlotte took its third straightwin in a 123-111 victoryover theAtlanta Hawks.BOSTON ( UPI ) -- Kevin McHale ’s 23 points led six Boston players indouble figures Friday night as the Celtics defeated the Phoenix Suns 132-103 for their 15th consecutivehome victory.CHICAGO ( UPI ) -- Michael Jordan led a balanced scoring attack with 24points Wednesday night and the Chicago Bulls coasted past the WashingtonBullets 118-94 for their third straightw i n .LANDOVER ( UPI ) Jeff Hornacek and Cedric Ceballos scored 20 points each tolead six Suns in double figures Friday night as the Suns coasted past theWashington Bullets 117-91 for its fifth straightvictory.$There are two factors to keep in mind when using -m:1) All expressions used with the -moption are run through the crepexpressionparser (even though no parser message appears), which should not be a problem forusing straight lexexpressions: simply escape the whole expression with the �@@@�operators for lex-exclusive searches.2) Spaces cannot be used on the command line in the middle of an expression with-m. Therefore, to execute an ambiguous command like$cat sample | crep -m ’STRAIGHT 0= N_WIN file1 SCORE 1- POSSfile2’ -D ExpFilesubstitute a �-� wherever a space should appear in the expression, as follows:$cat sample | crep -m ’STRAIGHT-0=-N_WIN file1 SCORE-1--POSSfile2’ -D ExpFile3.1.3.1 Special searching capabilities of -mThe -moption makes possible two kinds of special searches: negation and at most/atleast/exactly semantics for whole expressions. The techniques are described below.crep manual page 36

3.1.3.1.1 Negation searchesNegation can be achieved by simultaneously searching for the two followingexpressions: one that matches every sentence, and one that matches exactly what isto be discarded. After the two respective match files have been created, use of thedifftool will return what is desired.Say, for example, the user wishes to query the toy corpus samplefor all thesentences which do not contain STRAIGHT:EXAMPLE 17. $cat sample | crep -m ’@@@.@@@ everything STRAIGHT junk’ -DExpFileTagging words in your corpus file(s)...Building the flex file...Regular Expression 1: .Regular Expression 2: {STRAIGHT}Compiling the flex file...Executing Flex File...The output is being sent to the appropriate file(s).$cat everythingATLANTA ( UPI ) -- Dell Curry scored 20 points and Kelly Tripucka added 18as Charlotte took its third straight win in a 123-111 victory over theAtlanta Hawks .BOSTON ( UPI ) -- Kevin McHale ’s 23 points led six Boston players indouble figures Friday night as the Celtics defeated the Phoenix Suns 132-103 for their 15th consecutive home victory .CHICAGO ( UPI ) -- Michael Jordan led a balanced scoring attack with 24points Wednesday night and the Chicago Bulls coasted past the WashingtonBullets 118-94 for their third straight win .LANDOVER ( UPI ) Jeff Hornacek and Cedric Ceballos scored 20 points each tolead six Suns in double figures Friday night as the Suns coasted past theWashington Bullets 117-91 for its fifth straight victory .MINNEAPOLIS ( UPI ) -- Tom Chambers scored 28 points Sunday and the PhoenixSuns extended their winning streak to six games with a 123-109 victory overthe Minnesota Timberwolves .$cat junkATLANTA ( UPI ) -- Dell Curry scored 20 points and Kelly Tripucka added 18as Charlotte took its third straight win in a 123-111 victory over theAtlanta Hawks .BOSTON ( UPI ) -- Kevin McHale ’s 23 points led six Boston players increp manual page 37 double figures Friday night as the Celtics defeated the Phoenix Suns 132-103 for their 15th consecutive home victory .CHICAGO ( UPI ) -- Michael Jordan led a balanced scoring attack with 24points Wednesday night and the Chicago Bulls coasted past the WashingtonBullets 118-94 for their third straight win .LANDOVER ( UPI ) Jeff Hornacek and Cedric Ceballos scored 20 points each tolead six Suns in double figures Friday night as the Suns coasted past theWashington Bullets 117-91 for its fifth straight victory .Only the sentence starting with �Minneapolis� does not appear in junk-- that isthe one sentence we want. After everythingand junkhave been created, wediffthem and pass diff�s output through the creptool diff_cleanto get whatwe want without the �<�s output by diff:$diff everything junk | diff_cleanMINNEAPOLIS ( UPI ) -- Tom Chambers scored 28 points Sunday and thePhoenix Suns extended their winning streak to six games with a 123-109victory over the Minnesota Timberwolves .$Warning: Use of -wwith negation searches may be dangerous, since the expression�@@@.@@@�matches e v e r y characterthat is not part of the expression the user doesnot want. Furthermore, -wdoes not make any sense with a negation search of thistype, because the semantics of the search are �return all sentenceswhich do notcontain expression x.� In other terms, using -wwith -mnegation is analagous toquerying a database for every field which does not match �zucchini�; unless you arequerying some specialized vegetarian corpus, the size of the found set will be afunction of the size of the corpus itself.Negations in which one wishes to search for all sentences containing �foo� n o t followed by �bar�can also be realized using crepin the following way: search for twotwo expressions -- the common part as one expression (foo), and �foo� followed by�bar� as the other epxression. Here we utilize the lexproperty that imbeddedmatches result in the longest expression matching only.In example 18, we want all sentences which contain a STRAIGHT(recall thatSTRAIGHTstands for either �straight� or �consecutive�) which is not directly followedby the word �win�:EXAMPLE 18. $cat sample | crep -m ’STRAIGHT wanted STRAIGHT-0--win@ junk’ -DExpFilecrep manual page 38

Tagging words in your corpus file(s)...Building the flex file...Regular Expression 1: {STRAIGHT}crep: Expression Parser Warning:Expression ‘win‘ was not found in your definition file.It will be inserted LITERALLY into the flex file.Regular Expression 2: {STRAIGHT}[^@]+win@Compiling the flex file...Executing Flex File...The output is being sent to the appropriate file(s).$cat wantedBOSTON ( UPI ) -- Kevin McHale ’s 23 points led six Boston players indouble figures Friday night as the Celtics defeated the Phoenix Suns 132-103 for their 15th consecutive homevictory .LANDOVER ( UPI ) Jeff Hornacek and Cedric Ceballos scored 20 points each tolead six Suns in double figures Friday night as the Suns coasted past theWashington Bullets 117-91 for its fifth straight victory.$cat junkATLANTA ( UPI ) -- Dell Curry scored 20 points and Kelly Tripucka added 18as Charlotte took its third straight winin a 123-111 victory over theAtlanta Hawks .CHICAGO ( UPI ) -- Michael Jordan led a balanced scoring attack with 24points Wednesday night and the Chicago Bulls coasted past the WashingtonBullets 118-94 for their third straight win.Note that junkdoes not represent all sentences that we don�t want; sentences thatdid not contain at least a STRAIGHTwere omitted from both matching sets. 3.1.3.1.2 �At most�, �at least�, and �exactly� semanticsThe default semantics of an expression used in crepis �at least one�. For instance, inexample 4, we searched for N_WIN, and all sentences with at least one N_WINwerereturned. But what if we would like to extract only the sentences with at mostoneN_WIN? The -m option realizes this need.To do so, we will give two expressions to -m: the overqualified expression (N_WIN-.-N_WIN) which returns all sentences containing at least two N_WIN�s; andthe expression we want: simply N_WIN. We once again utilize the lexproperty thatimbedded matches result in the longest expression matching only. Without the firstexpression (N_WIN-.-N_WIN) to �steal away� what we don�t want, N_WINwould takeall of the sentences containing at least one N_WIN. crep manual page 39

EXAMPLE 19. $cat sample | crep -m ’N_WIN-.-N_WIN junk N_WIN wanted’ -DExpFile -wTagging words in your corpus file(s)...Building the flex file...Regular Expression 1: {N_WIN}.*{N_WIN}Regular Expression 2: {N_WIN}Compiling the flex file...Executing Flex File...The output is being sent to the appropriate file(s).$cat junkATLANTA ( UPI ) -- Dell Curry scored 20 points and Kelly Tripucka added 18as Charlotte took its third straight win in a 123-111 victoryover theAtlanta Hawks .{N_WIN}.*{N_WIN}: win@VB in@IN a@AT 123-111@CD victory@NN---------------------------------------------------------------------------$cat wantedBOSTON ( UPI ) -- Kevin McHale ’s 23 points led six Boston players indouble figures Friday night as the Celtics defeated the Phoenix Suns 132-103 for their 15th consecutive home victory.{N_WIN}: victory@NN---------------------------------------------------------------------------CHICAGO ( UPI ) -- Michael Jordan led a balanced scoring attack with 24points Wednesday night and the Chicago Bulls coasted past the WashingtonBullets 118-94 for their third straight w i n .{N_WIN}: win@VB---------------------------------------------------------------------------LANDOVER ( UPI ) Jeff Hornacek and Cedric Ceballos scored 20 points each tolead six Suns in double figures Friday night as the Suns coasted past theWashington Bullets 117-91 for its fifth straight victory.{N_WIN}: victory@NN---------------------------------------------------------------------------MINNEAPOLIS ( UPI ) -- Tom Chambers scored 28 points Sunday and the PhoenixSuns extended their winning streak to six games with a 123-109 victoryover the Minnesota Timberwolves .{N_WIN}: victory@NN---------------------------------------------------------------------------crep manual page 40

$This technique works for longer expressions as well (say, for finding all sentenceswith exactlytwo N_WIN�s). But in order for this to work, the longer expressionMUST appear before the shorter expression on the command line. This is due tothe fact that lexwill match the same string for�foo-.-foo� as it does for �foo-.-foo-.-foo�. If �foo-.-foo-.-foo� appears before�foo-.-foo� on the commandline, the search will work, and �foo-.-foo� will get the sentences containingexactlytwo foo�s and foo-.-foo-.-foowill get all sentences containing three ormore foo�s. Sentences with only one fooare not found by either expression. To search for at mosttwo foo�s, replace foo-.-fooin the above search by just plainfoo. Here foowill match any sentence containing at least one foo, unless thesentence is stolen away by foo-.-foo-.-foo. In other words, foo, when searchedfor at the same time as foo-.-foo-.-foo, will return all sentences with at mosttwo foo�s.In any case, use of -wwhen searching with at most/at least/exactly semantics willprovide valuable insight as to what is matching and what is not.3.1.4 -g: Reading the -mparameter from a fileAnalagous to -fand -F, -gallows the user to edit the parameter of -min a file. -gwill work properly so long as each Eiis separated by at least one whitespace character(space, tab, or newline) from each Fi, and vice versa.3.2 Options for increasing the execution speed of crep3.2.1 -kand - x The compile time for expressions is a function, among other factors, of theexpression complexity. If the user is searching different corpora with the sameexpression AND the same variable definition file repeatedly, -kand -xmay beused. When -kis used, crepis instructed to keep all temporary files rather thanperform the default action, which is to destroy them all. If crepis called directlyaftera call to crepwas made with the -koption, -x(the express option) may be usedto utilize the already compiled temporary files; therefore, no compilation will takeplace. We shall use -k, and then both -kand -x, on the command from Example 3,running timeon both trials:crep manual page 41

EXAMPLE 20. $ time cat sample | crep -e ’TEAM_NAME 2- TEAM_NAME 0= SCORE 2-POSS 0- ORD 2- N_WIN’ -D ExpFile -w -k Parsing Your Regular Expression(s)...Tagging words in your corpus file(s)...Building the flex file...Regular Expression:{TEAM_NAME}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){TEAM_NAME}[^@]+{SCORE}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){POSS}[^@]+{ORD}([^@]+|[^@]+@[^@]+|[^@]+@[^@]+@[^@]+){N_WIN}Compiling the flex file...Executing Flex File...{ matching sentence output is same as from Example 3 }The temporary files have been saved in your current directory.You may use the -x option the next time you run crep touse the precompiled flex file, avoiding compilation time.To destroy all temp files, type crep_clean.real 0m30.36suser 0m20.36ssys 0m9.45s$ time cat sample | crep -e ’TEAM_NAME 2- TEAM_NAME 0= SCORE 2-POSS 0- ORD 2- N_WIN’ -D ExpFile -w -k -x Tagging words in your corpus file(s)...Executing Flex File...{ output is same as from Example 3 }The temporary files have been saved in your current directory.You may use the -x option the next time you run crep touse the precompiled flex file, avoiding compilation time.To destroy all temp files, type crep_clean.real 0m5.70suser 0m0.56ssys 0m4.85s$Note that in the second call to crep(with the -xoption) there was no expressionparsing or lexsource compiling; the executable from the previous call to crepwasused.crep_clean, a tool of crep, can be invoked to destroy all temporary files created bycrepwithout having to run crepagain. See Section 7 for more information aboutcrep_clean.crep manual page 42

3.2.2 -nand -p: tagged input filesTagging large corpora may take a considerable amount of time. crepsupports threeoptions(-n, -p, and -P) and one tool (crep_prep; discussed in Section 7.2) to give theuser an ability to tag a corpus only once and save the tagged input as a file. The -n<filename>option will capture the tagged input and save it to a file which won�t bedestroyed by crepwhen the rest of the temporary files are deleted by default. To usethe file created previously with the -noption, use the -p(pretagged) option asfollows:EXAMPLE 21. First, we shall create the tagged file out of an untagged basketball lead-in corpusbig_one(150K) with the -noption:$time cat big_one | crep -e ’TEAM_NAME 0- SCORE’ -D ExpFile -nbig.taggedParsing Your Regular Expression(s)...Tagging words in your corpus file(s)...Building the flex file...Regular Expression: {TEAM_NAME}[^@]+{SCORE}Compiling the flex file...Executing Flex File...Matching sentences:{6 pages of output skipped}Tagged input was saved in a file under the name you specified withthe -n parameter.real 0m59.95suser 0m26.48ssys 0m24.35sN o w , we can call crepwith our newly created big.taggedfile. The-poption tellscrepto skip the tagging module (the modules are explained in Section 4). We mayfreely change the expression, but in the following example, we will use the sameexpression for an accurate time comparision.$time cat big.tagged | crep -p -e ’TEAM_NAME 0- SCORE’ -DExpFileParsing Your Regular Expression(s)...Building the flex file...Regular Expression: {TEAM_NAME}[^@]+{SCORE}Compiling the flex file...Executing Flex File...crep manual page 43

Matching sentences:{6 pages of output skipped}real 0m28.31suser 0m15.70ssys 0m11.23s$3.3 Other options3.3.1 -c and -PAlternatively, input to crepcan be specified as a parameter of an option rather thanfrom standard input. To input an untagged corpus, use -c. To input a taggedcorpus, use -P.EXAMPLE 22a. For untagged corpora, $cat big_one | crep -e ’TEAM_NAME 0- SCORE’ -D ExpFileyields the same results as$crep -c big_one -e ’TEAM_NAME 0- SCORE’ -D ExpFileEXAMPLE 22b. For tagged corpora, $cat big.tagged | crep -p -e ’TEAM_NAME 0- SCORE’ -D ExpFileyields the same results as$crep -P big.tagged -e ’TEAM_NAME 0- SCORE’ -D ExpFilecrep manual page 44

3.3.2 -t:printing tagged outputSometimes it is helpful to view the matching sentences with all tags intact. Bydefault, crepstrips them off and displays regular text. To output the sentences withtagged words, use -t:EXAMPLE 23. $cat sample | crep -e ’Celtics’ -tParsing Your Regular Expression(s)...crep: Expression Parser Warning:Expression ‘Celtics‘ was not found in your definition file.It will be inserted LITERALLY into the flex file.Tagging words in your corpus file(s)...Building the flex file...Regular Expression: CelticsCompiling the flex file...Executing Flex File...Matching sentences:BOSTON@NPNP (@( UPI@NPNP )@) --@: Kevin@NPNP McHale@NPNP ’s@$ 23@CDpoints@NNS led@VBD six@CD Boston@NP players@NNS in@IN double@JJ figures@NNSFriday@NP night@NN as@CS the@AT Celtics@NNS defeated@VBD the@ATPhoenix@NPNP Suns@NPNP 132-103@CD for@IN their@JJ 15th@CD consecutive@JJhome@NN victory@NN .@.$crep manual page 45 crep manual page 46

4. TOOLS USED/CHAINOF EXECUTIONThis section discusses the interaction between the various tools and modules whichmake up crep. While knowledge of the various parts which comprise crepmay notbe directly necessary for the use of crep, the flow of execution may aid inunderstanding some of the underlying assumptions of crep.4.1 The five modulesThere are five main modules of crep: the expression parsing module, the taggingmodule, the lexcompilation module, the lexexecution module, and the outputmodule. Their interaction with one another is illustrated in fig. 4-1. A descriptionof each module follows:The Expression Parsing Module parses an expression from crepexpression syntax(the syntax is fully described in section 2) into lexsyntax by means of parser_exp.If the user specified a lexvariable definition file, Name_Extractor will fetch thevariable names and parser_expwill substitute the appropriate lexvariable(s) inthe expression. The Expression Parsing Module also passes the variable definition file specified by -dinto the parser. Variable definition files specified by -D(lexsyntax files) do notenter the Expression Parsing Module.crep manual page 47

The Tagging Moduleperforms three operations on the corpus input (unless theinput is pre-tagged, in which case this module is skipped):1) delineates the corpus into sentences (sentor a user-authored delimiter) 2) tags each part of speech with pos3) transforms posoutput into a format which crepcan interpret (pos_to_crepandeat)After tagging(2) and transforming(3), the character �@� separates words in the corpusfrom their associated postag, while the space character is used to separate word@tagpairs. The postag names are those produced by pos(Appendix D).The expression from the Expression Parsing Module, along with the variabledefinition file specified by the user (if any) is fed into the Lex Compilation Module.Here the source lexfile is built by crepdriver.The variable definition file formsthe definitions section, and the regular expression(s) forms the rule section. Theaction(s) of the rule(s) are added here automatically.The compiled lexfile,main_crep, is then executed by the Lex Execution Module,its input being previously tagged, whether it was tagged by the Tagging Moduleorpre-tagged.The output of the Lex Execution Moduleis then interpreted by theOutput Module.The style of output depends on what options were fed into crepon the commandline.crep manual page 48

Name_Extractor-e <expression>-m <expression>-D <vardef_file>parser_exp

-c <corpus><standard-input>-p option?-P <corpus>main_crepcrepdriverno sentpospos_to_crepeatyes-m option?

<standard-output>noyes

Print_Sentsstripper

noyes

-E expression Expression Parsing ModuleLex Compilation ModuleLex ExecutionModuleTagging ModuleOutput Modulenoyes-x noyes-d <vardef_file>

-t option?

mergenoyes

Print_Sents_mm_stripper-t option?

m_merge-w option?-w option?Figure 4-1.creptools, modules, and chain of execution crep manual page 49 crep manual page 50

5. TECHNIQUES FOREFFICIENT USE OF crep5.1 Getting familiar with what a tagged corpus looks likeSince most uses of creprequire knowledge of part of speech tags, the user shouldbecome familiar with what a tagged corpus file looks like. That is to say, the usershould be aware of how the input appears to crepafter tagging it and converting it tocrep-palatable syntax. Before the user dives in to crepping, the best piece of advice tothe novice user is to tag a corpus using crep_prep(Section 7.2) and take a look at it.Notice what crepdoes with certain words and also with punctuation. Often usersfail to get crepworking properly because they omit the tags in their expression,because there are no tags in the free text, and the obvious thing to search for is whatthey see in the raw text. Section 5.2 presents an example of what happens when atag is omitted in one kind of search.5.2 Stacking expressions to one�s advantageIn order to properly form the expressions, the user must be aware that the actualmatching of words in the corpus to the expression is done when the words in thecorpus are tagged. Therefore, when one is forming an expression, whether it be onthe command line or in a definition file, a tag should be appended to each word ofthe expression. For example, one may define �color� in a variable definition file asfollows:crep manual page 51

COLOR(red|blue|yellow|green|purple|teal|mauve)@JJThis is an example of a properly-formed crepvariable definition in lexsyntax.Every �color� on the right hand side is followed by a �@JJ�, which is an example of acreptag7. If one searched for �purple� and not �purple@JJ�, the crepparser operatorswill not work properly. Since the operators search for �@�s to count the number ofwords, the tag of �purple� will be counted as a separate word, and the crepexpression�purple 0- pickle� would not match the actual phrase �purple pickle� in the corpus,since the tagged version of the phrase is �purple@TAG1 pickle@TAG2�, where TAG1and TAG2 are chosen by posdepending on what part of speech posthinks they are.The string �@TAG1�, when encountered by crep, is counted as a separate word, andsince the �0-� operator disallows any words in between the two expressions (Section2.2), �purple 0- pickle� does not match �purple pickle� in the corpus. If the expression�purple@JJ 0- pickle� is searched for, then the tagged corpus fragment �purple@JJpickle@NN� would match. 5.2.1 Ignoring parts of speechIf, however, the tagger tags the above corpus fragment as �purple@NN pickle@NN�,then the crepexpression �purple@JJ 0- pickle@NN� would not match. If one doesnot care about the part of speech of �purple�, and only insists that it is followedimmediately by the word �pickle� in the corpus, then the corresponding crepexpression should be �purple@ 0- pickle�. The tag is incomplete, but since the �@� isthere, the rest of the tag will just be ignored and not treated as a whole word.Therefore, according to crep, the corpus words �purple� and �pickle� will match theexpression no matter how they are tagged as long as they are adjacent and in thatorder.5.2.2 Compensating for the tagger�s errors By examining the tagged version of a corpus, errors by the tagger can becircumvented by crepby making modifications to the variable definition file and/orexpression.In the toy corpus sampleused in Section 2, the second sentence receives thefollowing part-of-speech tags from pos:CHICAGO@NPNP (@( UPI@NPNP )@) --@: Michael@NPNP Jordan@NPNP led@VBD a@ATcrep manual page 527creptags are derived from postags. The abbreviations of the tags used by crepare the same asthose assigned by pos; only the character separating the word and tag are different ( �@� for crepand�/� for pos). For a complete list of which abbreviation stands for which part of speech, consultAppendix D.

balanced@VBN scoring@NN attack@NN with@IN 24@CD points@NNS Wednesday@NPnight@NN and@CC the@AT Chicago@NPNP Bulls@NPNP coasted@VBD past@IN the@ATWashington@NPNP Nulls@NPNP 118-94@CD for@IN their@JJ third@CD straight@RBwin@VB.Note that posincorrectly tagged the word �win� with �VB�, which is a postag for averb. In section 2, we searched for the word �win� as a noun in the variabledefinitionN_WIN ((victory|win|triumph|decision|romp)@NN)|(win@VB)and N_WINmatched this particular �win� in examples 3, 4, and 5 of section 2 becausewe added the extra �(win@VB)� case on the end of our definition. Thus by addingextra cases to our definitions, we can compensate for tagger errors. This practice,however, may result in producing spurious output; the user must decide how totreat errors of this nature and choose whether the output should filter out somematching sentences, or if crepshould let some incorrect sentences pass through tothe output. In either case, judicious use of the -wand -toptions can help the userdecide what should be matching and what shouldn�t.5.3 Searching tricks5.3.1 Part-of-speech searchingSince crepscans tagged text, the user can run very general discovery tests withouthaving a variable definition file by simply specifying the part-of-speech tag in theexpression rather than a specific word or variable definition. A variable definitionfile can then be built from the discovered words. For instance, to search for anadjective adjacent to a noun, simply search for the expression @JJ 0- @NN This expression would return all sentences which contain an adjective adjacent toand before a noun.5.3.2 �Trapping�A common discovery technique of using crepis called trapping. Trapping is the actof searching for a family of words by specifying common surrounding words and�trapping� the desired unknown word or words in the middle. Say, for instance, wewished to know what kinds of �defeating� verbs are used when an article reports thatone basketball team defeats another. We can search one possible sentence structure,crep manual page 53

�trapping� the verbs which appear in between two team names:EXAMPLE 24. $cat big_one.tagged | crep -p -e ’TEAM_NAME 1- @@@[a-zA-Z]@VB@@@ 1- TEAM_NAME’ -w -D ExpFileParsing Your Regular Expression(s)...Building the flex file...Regular Expression:{TEAM_NAME}([^@]+|[^@]+@[^@]+)[a-zA-Z]@VB([^@]+|[^@]+@[^@]+){TEAM_NAME}Compiling the flex file...Executing Flex File...Matching sentences:LOS ANGELES ( UPI ) -- Danny Manning scored 27 points and Ron Harper added22 Thursday night , helping the Los Angeles Clippers down the Knicks101-91 , snapping a 12-game losing streak at the hands of New York datingback to February 23, 1986.{TEAM_NAME}([^@]+|[^@]+@[^@]+)[a-zA-Z]@VB([^@]+|[^@]+@[^@]+){TEAM_NAME}:the@AT Los@NPNP Angeles@NPNP Clippers@NPNP down@VB the@AT Knicks@NNS---------------------------------------------------------------------------CHICAGO UPI Michael Jordan led a balanced scoring attack with 24 pointsWednesday night and the Chicago Bulls coasted past the WashingtonBullets118-94 for their third straight win.{TEAM_NAME}([^@]+|[^@]+@[^@]+)[a-zA-Z]@VB([^@]+|[^@]+@[^@]+){TEAM_NAME}:the@AT Chicago@NPNP Bulls@NPNP coasted@VBD past@IN the@AT Washington@NPNPBullets@NPNP---------------------------------------------------------------------------...Note that since we only searched for the verb tag, the corresponding verbsthemselves were captured in our neatly set trap. The verbs �down� and �coasted past�were �trapped� in between two TEAM_NAME�s, with a one word allowance betweeneach TEAM_NAMEand the verb. Since �coasted past� is two words, it would not havematched if the allowance was �0-� instead of �1-� on both sides. By changing the wordallowance operators (here we used �1-�), crepcan yield different matches. The usercan then add these verbs to the variable definition file.crep manual page 54

6. CUSTOM SENTENCEDELIMITER AUTHORINGTUTORIALOne of the main features of crepis that it returns the entire sentence containing thematching expression, not just the physical line in the file or just the expressionitself. By examining figure 4-1, the reader will notice that crepdelimits the corpusinto sentences with a sentence delimiter before anything else is done to the corpus.By default, this delimiting is done by the default delimiter tool which is part of crep(called sent). This delimiter, while containing several rules to determine wherethe ends of sentences should fall, does not cover all possible cases, especially forcorpora in a specific domain. For this reason, crepincludes two tools which allowthe user to either a) add rules on to the existing delimiter (build_delim), or b)construct a custom sentence delimiter from scratch (build_delim_user).If the user is satisfied with the performance of the existing default delimiter, thissection can be skipped. If, however, the default delimiter is found to be insufficientfor particular needs, whether one wishes to have one�s corpus delimited by regulargrammatical sentences with domain-specific enhancements, or something differentaltogether (separated at semicolons only, for instance), then one may find thissection helpful in using crepto achieve one�s searching needs. crep manual page 55

6.1 Examining the output from a delimiterExamining output from a crepdelimiter is a logical place to start in tutoring the useron crep�sdelimiting, as it would help the user in at least three ways:a) in understanding how the crepdefault delimiter works;b) in knowing how to test one�s own custom delimiters; andc) in using the output of the delimiters and the input to other tools besides crep.The user should become familiar with what the constructed delimiters do to rawtext. In other words, the user should become familiar with the text that thedelimiters insert in the corpus to signal to posand crepwhere the ends of sentencesfall. Examine example 25 below which uses the default delimiter:EXAMPLE 25. $cat story.txtOnce upon a time, there was an aardvark named Vance. He owned anice flat in the Lower East Side. Unlike other aardvarks, he didn’teat any ants. Indian food was actually his favorite.One day, Vance put on his best three-piece suit in search of atasty lunch. When he was enjoying his Biryani, he noticed across thedining room a very handsome frog, dressed businesslike, with the WallStreet Journal under his arm. Vance walked over to him and asked,"What would you call behavior such as ours?"The frog dabbed his mouth daintily with the corner of his napkinand returned, "When in Rome, do as the Romans do."$Now we input story.txtinto the default delimiter ( calledsent). We will passsent�s output into the creptool delim_export to make the output more readable(see Section 7.4 for more information on delim_export).$sent < story.txt | delim_export "> ***END!***> " Once upon a time, there was an aardvark named Vance.***END!***He owned a nice flat in the Lower East Side.***END!***Unlike other aardvarks, he didn’t eat any ants.***END!***Indian food was actually his favorite.***END!***One day, Vance put on his best three-piece suit in search of a tasty lunch.crep manual page 56

***END!***When he was enjoying his Biryani, he noticed across the dining room a veryhandsome frog, dressed businesslike, with the Wall Street Journal under hisarm.***END!***Vance leaned over to him and asked, "What would you call behavior such asours?"***END!***The frog dabbed his mouth daintily with the corner of his napkin andreturned, "When in Rome, do as the Romans do."***END!***We should notice that the delimiter puts each new sentence on a new line. 6.2 Adding features to crep�s delimiterThe default delimiter does not take into account such exceptions such as Mr., Mrs.,and Dr. For example, the consider the corpus doctor.txt:EXAMPLE 26. $cat doctor.txtMr. T. went to see Dr. Shoebuckle last week. Shoebuckle is the only doctorwho can treat malcodosis (bites from software bugs) this side of SiliconValley. In just three hours, Shoebuckle cured Mr. T. The next day, Mr. T.notified Mrs. McFiggles at the Pentagon about the feat.$If we pass doctor.txtinto the default delimiter, we will get the followingdelimitations (the output format is the same as that of the corpus in Section 6.1):$sent < doctor.txt | delim_export "> ***END!***> " Mr.***END!***T. went to see Dr.***END!***Shoebuckle last week.***END!***Shoebuckle is the only doctor who can treat malcodosis (bites fromsoftware bugs) this side of Silicon Valley.***END!***In just three hours, Shoebuckle cured Mr.***END!***T.crep manual page 57

***END!***The next day, Mr.***END!***T. notified Mrs.***END!***McFiggles at the Pentagon about the feat.***END!***$Notice that the delimiter thought the titles Mr., Mrs., and Dr. signified the end of asentence when followed by a proper name. We would like to add capabilities to thedelimiter to handle these exceptions. To do so, we will use the build_delim tool. Ifwe wished to replace the default delimiter entirely with a new one, we would usebuild_delim_user, which will be discussed in Section 6.3.6.2.1 Introduction to the delimiter source fileThe user articulates how to change the delimiter by creating a delimiter source file.There are three kinds of input one could specify in a delimiter source file to eitherbuild a new delimiter or add on to the existing default delimiter, all in lexsyntax:a) definitions (similar to the rule section of a lexsource file);b) rules for when a sentence should be broken off (called cut-rules);c) rules for when a sentence should NOT be broken off (called not-rules).To get an understanding of what these modifiables could be, let�s take a look at itemsa), b), and c) in the default delimiter:EXAMPLE 27. Definitions:Digits [0-9]+StuffBeforeDot ([a-z]|[A-Z]|[\)])+WON ([ ]|[\n])+PunctSep [\?!;]Cut-Rules:{Digits}\.{WON}([A-Z]|\") {StuffBeforeDot}\.\"{WON}([A-Z]|\") {StuffBeforeDot}{PunctSep}(\"|\)\.)?{WON}([A-Z]|\") crep manual page 58

{StuffBeforeDot}\.{WON}([A-Z]|\") Not-rules:{ There are none in the default delimiter }These modifiables are actually embedded in a lexsource file sent.l(themodifiables are boldfaced for clarity):EXAMPLE 28. /* Default Sentence delimiter *//* For use with crep package *//* the executable for this lex file will delimit sentences of the *//* corpus specified as standard input by the line *//* ’\n.PP\n.End of Discourse\n’ so POS can process it */Digits [0-9]+StuffBeforeDot ([a-z]|[A-Z]|\))+WON [ \t\n]+PunctSep [\?!;]%%{Digits}\.{WON}([A-Z]|\") |{StuffBeforeDot}\.\"{WON}([A-Z]|\") |{StuffBeforeDot}{PunctSep}(\"|\)\.)?{WON}([A-Z]|\") |{StuffBeforeDot}\.{WON}([A-Z]|\") {yyless(yyleng - 1);ECHO;printf("\n.End ofsentence\n.PP\n.End of Discourse\n"); }/* Not-rules section is empty. *//* Action for not-rules is ECHO; */\n |\n[ ] printf(" ");Codes:.*\n ;<<EOF>> { ECHO; printf("\n\n\n.PP\n.End of Discourse\n"); printf("eNDeNDeND.\n\n\n.PP\n.End ofDiscourse\n"); yyterminate(); }Since this file contains much more than the user needs to know about sentencecrep manual page 59 delimiting, crepabstracts the the user�s input in the creation of a sentence delimiterto just the three modifiables mentioned above -- the syntax of the delimiter sourcefile for the above lexsource file appears as follows:EXAMPLE 29. Digits [0-9]+StuffBeforeDot ([a-z]|[A-Z]|\))+WON [ \t\n]+PunctSep [\?!;]%%{Digits}\.{WON}([A-Z]|\") |{StuffBeforeDot}\.\"{WON}([A-Z]|\") |{StuffBeforeDot}{PunctSep}(\"|\)\.)?{WON}([A-Z]|\") |{StuffBeforeDot}\.{WON}([A-Z]|\") |%%%%There are three sections in the delimiter source file: definitions, rules, and not-rules;each section is ended by a �%%� on its own line. The syntax is similar to lex; in fact,the abbreviations section is exactly as it would appear in a lex file; the rules and not-rules sections resemble lexrules withoutactions. There are no actions in adelimiter source file because they are inserted by build_delim. Note that each cut-rule in the cut-rules section is ended with a �|�, even the last one.For the default delimiter, there are no not-rules; hence, the not-rules section of thedelimiter source file is blank. The �%%� which ends the section, however, must beleft in. A not-rule will, however, be employed in the following example.6.2.2 Creating a delimiter source file with the �Titles� enhancement As seen from example 26, the default delimiter handles titles such as Mr., Mrs., andDr. improperly. Why is this so? Let�s look at one of the lexcut-rules in the defaultdelimiter (from Example 29) to see why:{StuffBeforeDot}\.{WON}([A-Z]|\")This cut-rule means in plain language that any string containing one or moreletters, followed by a period, followed by whitespace, followed by a capital letter ordouble quote, signifies a sentence break. In fact, that capital letter or double quote isthe first letter of the new sentence. In most sentences, this cut-rule works fine (theboldfacing is the match):crep manual page 60

Hello there. My name is Roggle.Notice how this cut-rule thwarts a sentence with a title:Hello, Mr. Vindarten.Now that we know why titles get chopped by the current delimiter, we can write anot-rule to circumvent this unfortunate match. First, we shall define our titles:Title (Mr\.)|(Mrs\.)|(Dr\.)|(Ms\.)Next, we want to write a not-rule which will state when the delimiter should n o t delimit a sentence -- the case of Mr. Vindarten above. We shall reuse the whitespacedefinition WON (found in example 29):{Title}{WON}[A-Z] |This is almost correct. The very cut-rule we are trying to circumvent is competingwith this not-rule as both rules match the same number of characters. lex, byconvention, picks the first rule in the file when two rules match exactly the sametext -- not desirable behavior for our purposes; therefore, we must add one morelook-ahead character to make the not-rule longer:{Title}{WON}[A-Z](\.|{WON}|[a-z]) |The last lookahead character could be either a whitespace, a lowercase letter, or aperiod, in the case of Mr. T. This lookahead character is sufficient to make this not-rule�s matching strings longer than those of the thwarting cut-rule�s matchingstrings. This lone not-rule will become the not-rules section of our delimiter sourcefile.We are not finished yet, however. There is at least one not-rule involving titleswhich should indeed indicate the end of sentence. Consider the following sentencesfrom doctor.txt:In just three hours, Shoebuckle cured Mr. T. The next day, Mr. T.notified Mrs. McFiggles at the Pentagon about the feat.Now we must explicitly tell the delimiter to terminate the sentence if a one-lettername ends a sentence:{Title}{WON}[A-Z]\.{WON}([A-Z]|\") |We shall now integrate all three modifiables into one file and pass it in tobuild_delim.crep manual page 61

6.2.3 Building the delimiter with the delimiter source fileOnce the user has created the delimiter source file, he/she is ready to make a call tobuild_delimto construct the new delimiter. We�ll use the source file we just createdin section 6.2.2 (we named it titles.sent):EXAMPLE 30. Title (Mr\.)|(Mrs\.)|(Dr\.)|(Ms\.)%%{Title}{WON}[A-Z]\.{WON}([A-Z]|\") |%%{Title}{WON}[A-Z](\.|{WON}|[a-z]) |%%build_delimtakes two required parameters: the name of the target executable, andthe name of the delimiter source file:EXAMPLE 31. $build_delim my_new_delim titles.sentBuilding new Sentence Delimiter based on user file titles.sent...Done. Delimiter is saved in executable file my_new_delim.Flex code is saved in my_new_delim.flex.$To check to see if our rules are correct, we shall input doctor.txtintomy_new_delim:EXAMPLE 32. $my_new_delim < doctor.txt | delim_export "> ***END!***> " Mr. T. went to see Dr. Shoebuckle last week.***END!***Shoebuckle is the only doctor who can treat malcodosis (bites fromsoftware bugs) this side of Silicon Valley.***END!***In just three hours, Shoebuckle cured Mr. T.***END!***The next day, Mr. T. notified Mrs. McFiggles at the Pentagon about thefeat.***END!***$crep manual page 62

As we can see, we have achieved success with just one cut-rule and one not-rule. Compare this output with that from the default delimiter sentin example 26(Section 6.2). As a general guideline, try to accomplish as much as possible in asfew rules as possible. lexcan match at most two rules on the same text fragmentsimultaneously8.6.3 Using build_delim_user to create a delimiter containing no defaultrules, not-rules, or definitionsThe user may find a need for having total control over writing all the rules for thedelimiter, borrowing nothing from the default delimiter. To build such a delimiter,usebuild_delim_userinstead of build_delim. It takes the same parameters asbuild_delim, but the resulting delimiter contains only the sentence delimitinginformation from the user�s delimiter source file.A H E L P F U L T I PBuilding a delimiter with build_delim_user is a useful way of isolating the behavior of a lone cut-rule if you have only one cut-rule in your delimiter source file. Since the output of the delimiter in this case will reflect only delimiting from that one cut-rule, the user can then readily test the functionality of cut-rules on a rule-by-rule basis.6.4 A note about read-ahead charactersAll sentence delimiters created withbuild_delimor build_delim_userexpect allcut-rules to have one read-ahead character (not-rules don�t need them; cut-rulesrequirethem). If ones enter a cut-rule such as the following[A-Za-z]\. |in the cut-rule section of a delimiter source file, the cut-rule will indeed match whatit is supposed to, but being that the delimiter expects the cut-rule to have a read-ahead character, this cut-rule applied to a sentence would yield the following results:crep manual page 638See lex & yacc(O�reilly and Associates 1992) for more information.

EXAMPLE 33. Text from corpus:He saw it coming. He knew his houseplants would acquire posable thumbsafter reading Darwin aloud to them.Output from delimiter with lone rule � [A-Za-z]\. |�:He saw it coming***END!***. He knew his houseplants would acquire posable thumbs after readingDarwin aloud to them***END!***.***END!***The period, instead of ending a sentence, became the first character of the nextsentence. To generalize, the last character matching the cut-rule always becomes thefirst letter of the next sentence. Make sure the cut-rules account for this fact.6.5 Editing the lexsource code file directlyFor users who would prefer to edit the actual lexsource file for the defaultdelimiter directly without using the build_delimor build_delim_userinterfacemay do so. The user must be careful, however, not to corrupt the actions of the cut-rules and not-rules; otherwise, the delimiter will not work properly. The path of thelexsource code for the default delimiter, sent.l, appears in Appendix B.6.6 Using delimited output for uses other than input to crepThe tools build_delimand build_delim_userare built to readily work with crep.One may, however, delimit sentences with these tools and use the output for otherpurposes -- say, as input to other corpus tools. Other tools will inevitably acceptsentences delimited with different strings (i.e. not the �End of sentence� stringswhich crepuses); the creptool delim_exportfacilitates porting of crep-delimited textby allowing the user to easily convert the delimiting strings to something different.delim_exporteffectively eliminates the need to construct a file scanner to modifythe delimited corpus. See Section 7.4 for a complete description. delim_exportisalso useful in making the output of a crepdelimiter more readable.crep manual page 64

6.7 Using custom delimiters with crepcrepcan either use a pre-built custom delimiter or build a delimiter on the fly. Wewill first demonstrate how to use a pre-built custom delimiter. The next exampleincludes the -sswitch; the custom delimiter we built in example 31 is the parameterof -s:EXAMPLE 34. $cat doctor.txt | crep -e ’Mr’ -s my_new_delimcrep: Using user-defined sentence delimiter my_new_delim.Parsing Your Regular Expression(s)...crep: Expression Parser Warning:Expression ‘Mr‘ was not found in your definition file.It will be inserted LITERALLY into the flex file.Tagging words in your corpus file(s)...Building the flex file...Regular Expression: MrCompiling the flex file...Executing Flex File...Matching sentences:Mr. T. went to see Dr. Shoebuckle last week.In just three hours , Shoebuckle cured Mr. T.The next day , Mr. T. notified Mrs. McFiggles at the Pentagon about thefeat.$A delimiter may also be built on the fly in an actual call to crepvia -band -B. -bisused to call build_delim; -Bsends its parameter to build_delim_user:EXAMPLE 35. $cat doctor.txt | crep -e ’Mr’ -b ’my_new_delim titles.sent’Parsing Your Regular Expression(s)...crep: Expression Parser Warning:Expression ‘Mr‘ was not found in your definition file.It will be inserted LITERALLY into the flex file.Building new Sentence Delimiter based on user file titles.sent...Done. Delimiter is saved in executable file my_new_delim.Flex code is saved in this.flex.Tagging words in your corpus file(s)...crep manual page 65

Building the flex file...Regular Expression: MrCompiling the flex file...Executing Flex File...Matching sentences:Mr. T. went to see Dr. Shoebuckle last week.In just three hours , Shoebuckle cured Mr. T.The next day , Mr. T. notified Mrs. McFiggles at the Pentagon about thefeat.$The output is, of course, the same as that of Example 34; the same delimiter wasused, but in example 35 we built it in a call to crep.-Bmay be invoked in a similarfashion to make a call tobuild_delim_user.Note that even in a call to crepwith -bor -B, the executable delimiter as well as itscorresponding lexsource code files are saved just as they are in straight calls tobuild_delimand build_delim_user.6.8 Nonconventional delimitersbuild_delim and to a greater degreebuild_delim_usercan be used to construct adelimiter to break up a corpus in just about any arbitrary way. Consider thefollowing corpus:EXAMPLE 36. $cat letter.txtDear Sirs stop I have made a decision regarding your offer for employmentstop By this time tomorrow I will be working in a fish processing factoryin Alaska stop I have found my calling stop I would have taken your offerbut it lacked adventure stop Sincerely Garman E. Kak stopWith the delimiter source file stop.sentappearing as follows:$cat stop.sent%%stop[ ] |%%%%$build_delim_user stopdel stop.sentcrep manual page 66

Building new Sentence Delimiter based on user file stop.sent.New executable delimiter will contain NO default rules or definitions...Done. Delimiter is saved in executable file stopdel.Flex code is saved in stopdel.flex.$We can now break up the corpus accordingly :$stopdel < letter.txt | delim_export "> ***END!***> " Dear Sirs stop***END!***I have made a decision regarding your offer for employment stop***END!***By this time tomorrow I will be working in a fish processing factory inAlaska stop***END!***I have found my calling stop***END!***I would have taken your offer but it lacked adventure stop***END!***Sincerely Garman E. Kak stop***END!***$To generalize, the user may create a delimiter to break up a corpus in may differentways -- by paragraph, by semicolon, or by most any arbitrary delimitation, simply bychanging the entries in a delimiter source file and running build_delimorbuild_delim_user.6.9 Analyzing the created lexfile for errors in your original delimitersource fileIn every call to build_delimorbuild_delim_user, the lexfile created from thedelimiter source file is saved for the user�s benefit (note the line �Flex code is savedin <filename>.flex� every timebuild_delimand build_delim_userare called). Ananalysis of the lexfile may reveal errors inherited from the original delimitersource file. If, for instance, the lexfile contains strange uncompilable code, the usermay then reference the corresponding rule or rules in the delimiter source file to fixthe error. crep manual page 67 crep manual page 68

7. OTHER ASSOCIATEDTOOLS OF crepIn addition to build_delimand build_delim_user(Section 6), the following fivetools can be used in conjunction with crep. The first two, crep_cleanand crep_prep,were designed exclusively for crep. The last three, rcat, delim_export, anddiff_clean, may be used more universally.7.1 crep_cleanAfter using the -koption, the user may wish to delete the temporary files directly,and not have to run crepagain to destroy them. By running crep_clean, the creptemporary files in the current directory are removed one by one, asking the user forverification at each filename.EXAMPLE 37. $crep_cleanrm: remove EmptyExpFilecrep? yrm: remove EmptyExpFilecrep.make? yrm: remove EmptyExpFile.lex.crep? yrm: remove EmptyExpFile? yrm: remove in.tagged? yrm: remove match_file? yrm: remove sent_file? yrm: remove crephelp.o? yrm: remove Found_nums.txt? ycrep manual page 69 rm: remove lex.yy.o? yrm: remove lex.yy.c? yrm: remove HowManyExps? yrm: remove TempExpStuff2? yrm: remove TempExpStuff4? yrm: remove good_exps? yrm: remove raw_exps? yrm: remove ExpNames? ycrep_clean: Cleanup done.$Peeking at some of these files may prove interesting to those who are interested inwhat makes creptick.7.2 crep_prepIf the user would prefer to tag many corpora in one stage rather than having to runcrepeach time he or she wants a new corpus tagged, crep_prepcan be used.crep_prepsimply tags and preps the input (from standard input) so it may be usedwith crep. crep_prepperforms the tasks of the tagging module in figure 4-1.crep_preptakes one required parameter (the name to give the file that will hold thetagged input) and one optional parameter (the name of a user-defined sentencedelimiter to use instead of the default).EXAMPLE 38. $cat sample | crep_prep sample.taggedThe output is being sent to sample.tagged.$EXAMPLE 39. $cat sample | crep_prep sample.tagged my_delimUsing user-defined sentence delimiter my_delim.The output is being sent to sample.tagged.$crep manual page 70

A H E L P F U L T I PWhen you pre-tag input, and then change the sentence delimiter, the pre-tagged input will always reflect the delimitations provided by the old delimiter, since delimiting occurs before tagging (checking for delimitation after tagging is unrealistic, since tags must also be taken into account). You must re-tag input to reflect the new delimiter. Section 6 covers building a new delimiter.7.3 rcatrcatis a general-purpose recursive catfunction. rcatwill catevery file in thedirectory (specified as its parameter), and then will recursively catall the files inany the directory�s subdirectories, and so on. Here are the shell functions:function catall {for i in ‘/bin/ls‘doecho ITEM: $iif [ -d "$i" ]; thencd $icatall $icd ..else cat $ifidone}function real_rcat {cd $1catallcd $2}function rcat {real_rcat $1 $PWD/}rcatcan be used to input textual corpora into crep, but can also be used with grep, orany UNIX executable that accepts input from standard input.crep manual page 71

7.4 delim_exportCorpora delimited by crepmay easily be inputted into other corpus tools withdelim_export. Since tools may not agree on a standard sentence delimitationmarker, crepallows the user to change the marker to any arbitrary string withoutneeding to construct a file filter. Simply givedelim_exportthe delimiting string asits only parameter, and pass in the delimiter corpus as standard input (See example40).Thus, the build_deliminterface may be used to create a delimiter which is usedwith corpus tools other than crep.In example 40, we shall run delim_exporton thecorpus introduced in section 6.1. Keep in mind that below we use sent, the defaultdelimiter; but the user may use anydelimiter created with eitherbuild_delimorbuild_delim_userin conjunction with delim_export.As an added advantage, delim_exportcan be utilized to improve the clarity ofdelimited output when intended for human consumption. EXAMPLE 40. $cat story.txt | sent | delim_export "> ***END!***> "Once upon a time, there was an aardvark named Vance.***END!***He owned a nice flat in the Lower East Side.***END!***Unlike other aardvarks, he didn’t eat any ants.***END!***Indian food was actually his favorite.***END!***One day, Vance put on his best three-piece suit in search of a tasty lunch.***END!***When he was enjoying his Biryani, he noticed across the dining room a veryhandsome frog, dressed businesslike, with the Wall Street Journal under hisarm.***END!***Vance leaned over to him and asked, "What would you call behavior such asours?"***END!***The frog dabbed his mouth daintily with the corner of his napkin andreturned, "When in Rome, do as the Romans do."***END!***7.5 diff_cleandiff_cleanremoves the <, >, and number codes output by diff. diff_cleanmay becrep manual page 72 used in conjunction with crepor outside of crepwhen the diffformattingcharacters do not wish to be seen. An example using diff_cleanappears in Example17.crep manual page 73 crep manual page 74

APPENDIX A. SUMMARYOF crep OPTIONS-b <’delim source abb_file’> Builds a sentence delimiter to be used in place of the default delimiter. User’s rules in sourceandabb_fileadd on to default rules-B <’delim source abb_file’> Builds a sentence delimiter to be used in place of the default delimiter. User’s rules in sourceand abb_filereplace all rules-c <infile> uses <infile>as input instead of standard input-d <exp_definition_file>uses a file <exp_definition_file>containing crepexpression variables-D <exp_definition_file>uses a file <exp_definition_file>containing lexexpression variables-e <regular_expression>specifies a regular expression parameter in crepsyntax on the command line.-E <regular_expression>specifies a regular expression parameter in lexsyntax on the command line.-f <crep_reg_exp_file>specifies a file containing a regular expression parameter in crepsyntax.crep manual page 75

-F <crep_reg_exp_file> specifies a file containing a regular expressionparameter in lexsyntax.-g <mexp_file>Reads in a -mparameter from file mexp_file.-kkeeps temporary files which are created in the current directory. The temporary files can then be used by -x to speed up execution time.-m ’<exp1 file1 exp2 file2 ...>’specifies multiple regular expressions and redirects their respective matches to different output files. With this option, each expression Eimust be immediately followed by a filename Fi.The corpus sentences matching each Eiare copied to the file of path Fi. -n <tagged_filename>specifies a name in which to save a tagged version of free text input. The file created by -n will not be automatically destroyed like all other temporary files (unless -kis used, in which case ALL temporary files as well as the file created by-n are saved). tagged_filenamecan then be inputted into crepusing the -por -Poptions.-ptells crepthat the standard input is already tagged. crepwill skip the tagging and just pass the pre-tagged input into the execution of the lexfile.-P <infile>is like -c, but specifies a TAGGED corpus. Like -p, crepis instructed to skip the tagging.-s <delimiter>Use delimiterto delimit sentences rather thanthe default delimiter.-toutputs tagged matching sentences. By default crepstrips off the tags.-wincludes what phrases matched what expressionin the sentence. The matching phrase is displayed under the matching sentence in the form<expression>: <matching_phrase>crep manual page 76

By default, crepsimply outputs the matching sentences without this information.-xspeeds up execution by skipping the compilation time normally needed by crep. NOTE: this option can only be used after the -koption has been used. Also, since -xuses the previouslycompiled lexfile, if the user changes either the expression parameter or the -d/-Dparameter, a new lexfile must be compiled. -xis only useful if the user wishes to run the s a m e expression with differentinput files or with differentoutput formats.crep manual page 77 crep manual page 78

APPENDIX B. WHERE TOFIND crepcrepand all of the associated tools (with the exception of pos) are located in theColumbia University CS file system in /u/peptic/darrin/crep/bin/.The test corpora sample, doctor.txt, andstory.txt live in/u/peptic/darrin/corpus/.sent.lappears in /u/peptic/darrin/crep/src/tag_mod/.A more detailed version of the variable definition file ExpFileis located in/u/peptic/darrin/lexp/.rcatlives in /u/peptic/darrin/crep/bin/ asrcat_code.The user mayinclude rcatin his/her .profile, or any executable shell script.The source code for poslives in /u/rhythmics/smadja/POS/. A shell script whichcalls the tools of posappears in /u/peptic/darrin/crep/bin/. For moreinformation on pos, the user should contact Ken Church atkwc@research.att.com.If the user is accessing a copy of crepwhich lives somewhere besides the ColumbiaUniversity CS file system, or if any of the above files seem to be moved, check thereadmefile in the crepdirectory for the most up-to-date information on crep.crep manual page 79 crep manual page 80

APPENDIX C. ERRORMESSAGESThere are two kinds of errors the user may see: crep�sown error messages, and thoseof the external tools (lexand pos) called by crep. C.1 crep�s own error messagesAs a convention, any error caught directly by crep, and not one of the other tools,will be prefaced by �crep:� in the output. Warnings will be prefaced by �crep: <module> warning:�. Warnings may not be harmful to the functionalityof crep, and in fact may be the desirable behavior of the user.C.2 Errors signaled by lexIf there are lexsyntax errors a) in the variable definition file; b) the regularexpression; or c) the user-authored sentence delimiter file (Section 6), lexwill signalan error when compiling from within crep, and crepwill abort execution. The lexdocumentation should be referenced for further information on these errors.crep manual page 81

C.3 Errors signaled by posAny errors trapped while in the tagging module not prefaced by crep: will be poserrors. crep manual page 82

APPENDIX D. LISTING OFposTAGSFollowing is a listing of the part of speech tags assigned by pos. The tag set isidentical to the set used to tag the Brown Corpus in Francis and Kucera�s FrequencyAnalysis of English Usage: Lexicon & Grammar(Houghton Mifflin, 1982).. end of sentence NN singular noun IN preposition AT article NP proper noun JJ adjective NNS plural noun CC conjunction RB adverb VB un-inflected verb(infinitive form or present and not 3rd person singular)VBN verb +en (e.g., taken, looked (passive, perfect)) VBD verb +ed (e.g., took, looked (past tense)) CS subordinating conjunction PPS subject pronoun VBG verb +ing PP$ possessive pronoun CD number PPSS pronoun TO the word ’to’ as an infinitive marker crep manual page 83

MD modal PPO object pronoun BEZ is BEDZ was APDT demonstrative ’’‘‘QL qualifier VBZ verb +s (3rd person singular) BE un-inflected form of ’to be’ RP particle WDT wh HVD had $ ’s (as a possesive) BER were * negation WRB wh adverb HV have WPS who (as a subject) BED were ABNDTIPN someone HVZ has BEN been )DTS(EX there NR adverbial noun phrase DO do :DOD did PPLDTXBEG being UH interjection DOZ does BEM am ABLPPLS reflexive pronoun WPO who (as an object) HVG having QLPWP$ whose HVN had (+en) WQLILLEGAL should not be used crep manual page 84