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1 PREFACE

This manual contains a complete description of the FIX Query Language (FIX Qth & used
to filter information in a FIX messages file.

1.1 FEATURES AND FUNCTIONALITY

You can select messages from your FIX Message log file using correct FIX dssixors.

1.2 How THIS MANUAL IS ORGANIZED

This manual is divided into the following chapters:
1.2.1.1.1 Chapter 2, "Introduction”

This chapter defines the FIX QL.
1.2.1.1.2 Chapter 3, "Basic Elements of FIX QL"

This chapter describes basic building blocks of the FIX QL.
1.2.1.1.3 Chapter 4, "Operators"

This chapter explains how to use to the FIX QL operators in order to combine dagagrgssions.
1.2.1.1.4 Chapter 5, "Functions”

This chapter explains how to use the FIX QL functions in order to combine datapnéssons.
1.2.1.1.5 Chapter 6, "Expressions"

This chapter describes the FIX QL expressions and discusses the various @dyactihg
information from your log file.

1.2.1.1.6 Appendix A, "Syntax Diagrams"

This appendix contains syntax diagrams of the FIX Query Language.
1.2.1.1.7 Appendix B, "Regular expressions"

This appendix describes syntax of patterns for the LIKE operator.



2 INTRODUCTION

The FIX Query Language (FIX QL) is a set of expressions, with the help of vilnechisers can

access data FIX messages’ log file. This chapter gives you background infororathe FIX QL.
The topics include:

2.1 How THE FIX QL WORKS

1. It handles sets of data as groups rather than as individual units.
2. It provides automatic navigation to the data.

The FIX QL is a powerful means of message filtering, which enables you to work wathtdhe
logical level. Only if a message matches expression, it is retrieved frditethe



3 BASIC ELEMENTS OF THE FIX QL

This chapter contains reference information on the basic elements of the.FTX&€3e elements
are the simplest building blocks of the FIX QL expressions.

3.1 GENERAL CONVENTIONS

The FIX Query Language itself is NOT case sensitive. Howevetagfendstring values ARE
case sensitive. For example, if the value of IOITransTy,is then( 10ITransType='n")
would return FALSE.

3.2 LITERALS

The terms ‘literal’ and ‘constant value’ are synonyms, and referred tocadata value. For
example,N' , and'101' are both character literats00.0 is a numeric literal. Note, that
character literals are enclosed in single quotation marks, which enablesdistinguish them
from objects names.

You can specify literals as part of expressions. See the syntactic formes®iotations in the
sections below.

3.2.1 String Literals

The syntax of text should be as it's shown below:
text::=

where

¢ — is any member of the user's character set, except a single quotatioh yn&krépresent one
single quotation mark within a literal, enter two single quotation marks.

A text literal must be enclosed in single quotation marks. The terms ‘teat’ldad “character
literal” are used as synonyms in this manual.

Here are some valid text literals:
'NEW!'

N

‘EUR

“"FREE”

‘ security’s Currency

3.2.2 Number Literals

You must use the number notation to specify values whenever number appears in expressions
functions, and other parts of this manual.



The syntax of number is as follows:

number::=

where

+,— — indicates a positive or negative value. If you omit the sign, a positive value will be
understood by default.

digit —isoneof0,1,2,3,4,56,7,8 or9

e,E — indicates that the number is specified in a scientific notation. ThbergrfollowingE are
specified as exponent.

Here are some valid representations of numbers:
25

+6.34

0.5

25e-03

-1

3.2.3 Logic Literals

The logic literals arérue andfalse

3.2.4 Date Literals

A date literal is a string of valid date format. The Valid Date formats fer Idarals are
YYYYMMDD-HH:MM:SS, HH:MM:SS, YYYYMMDD. A date literal must be erosed in single
guotation marks. For example:

20010226-23:45:06’
23:45:06’
20010226’

3.3 DATA TYPES

Each literal or tag value, handled by the FIX Query processor has a data type. A vidugjseda
associates a fixed set of properties with the value. These properties teablX Query processor



to handle values in compliance with their data type. For example, you can add values of the
NUMBER data type, but not values of the DATE data type.

Conformity of the FIX Protocol Data types and the FIX Query Language Data types

FIX Datatypes FIX QL Datatypes

INT, FLOAT, QTY, PRICE, PRICEOFFSET,
AMT, DAYOFMONTH NUMBER

CHAR, BOOLEAN, STRING, STRING
MULTIPLEVALUESTRING, CURRENCY,
EXCHANGE, DATA

UTCTIMESTAMP, UTCTIMEONLY, DATE
LOCALMKTDATE, UTCDATE
BOOLEAN BOOLEAN

3.3.1 String Datatype
String datatype is sequence of Unicode characters. Strings should be enclosesl giNEW’ .

3.3.2 Number Datatype

The Number type is conceptually associated with the double-precision 64-bit fREka?54
values and operations as specified inlEeE Standard for Binary Floating-Point Arithmetic
ANSI/IEEE Standard 754-1985 (IEEE, New York).

3.3.3 Boolean Datatype

The boolean type is a logical quantity with two possible values, represented ibgr#istiue
andfalse.

3.3.4 Date Datatype

The DATE datatype stores date and time information. The DATE datatypedutial gpoperties.
For each DATE value, the following information is stored: year, month, day, hour, minute, and
second.

To specify a date value, you must convert a date literal to a date value with thelm®ATE
functions.

If you specify a date value without one of these components, it is set as a deteuéis/apecified
in the table below.

Default Values for Date Datatype

Property Value
Year 1970
Month 01
Day 01
Hour
Minute




Second 0

For more information see the chapter Functions below.

3.4 DATATYPE COMPARISON RULES

This section describes how the FIX query processor compares values of each .datatype

3.4.1 Number Values

A larger value is considered to be greater than a smaller one. All theveegambers are less than
zero and all the positive numbers. Thus,is less thari00; -100 is less thanl .

3.4.2 Date Values

A later date is considered to be greater than an earlier one. For examplég thguilaalent of
'20010101"  is less than tha20010102' and'20010202-10:35:20' is greater than
'20010202-10:35:10'

3.4.3 String Values

The FIX query processor compares two strings lexicographically on the basis afitbedvalues
of each character in the strings.

This means, that two strings are different, if either they have differeraatbes at some index that
is a valid index for both strings, or their lengths are different, or both. If they havweniffe
characters at one or more index positions. For examés the smallest such index; then the
string whose character at positiohas smaller value, as determined by using the < operator,
lexicographically precedes the other string.

If there is no index position at which they differ, then the shorter string precedeadbe one.
Examples:
'IBM’<'NYSFE’
‘IB'<’IBM’
3.4.4 Logical Data type

‘True’ is considered to be greater than ‘false’.

3.5 DATA CONVERSION

Values of different data types cannot be used in one expression simultaneously. Foe,exxampl
expression cannot multiply 5 by 10 and then ‘&HeW' .

3.6 COMMENTS

You can associate comments with the FIX Query Language expressions and objeets’ nam

3.6.1 Comments Within FIX QL Expressions

Comments within the FIX QL expressions do not affect the expression executitmypmay
make your expression easier for you to read and maintain. Comments are impcodase libey



allow you to add documentation to your source code or temporarily disable single \vfesi@r
blocks of code.

A comment can appear between any keywords, parameters, or punctuation markpression.
You can include a comment in an expression using either of these means:

1. Begin the comment with a slash and an asterisk (/*). Proceed with the text ofrthent.
This text can span multiple lines. End the comment with an asterisk and a8lase
opening and terminating characters need not be separated from the text by a apiaee or
break. Characters embedded between /* and */ will be ignored. This is a conveaydot w
insert comments, which can be nested, or to temporarily 'disconnect’ a section of code
without deleting it.

2. Begin the comment with two hyphens. then type the text Any text after these signs
and until the end of the line will be ignored.

3. A FIX QL expression can contain multiple comments of both styles. The text of asztmm
can contain any printable characters.

3.7 NAMES OoF OBJECTS

The names of objects can be of the following types

3.7.1 Tag Name

The following rules are applied for the tag name reference:

1. For reference to certain tag you can specify either name of this tag by the Eificapen
or T$<number of tag>

2. Names cannot contain quotation marks.
3. Names are case insensitive.

10



4 OPERATORS

An operator manages individual data items and returns a result. The data@ealéed operands
or arguments. Operators are represented by special characters or keywords.

The following topics are discusses in this chapter:
Unary and Binary Operators

Precedence

Arithmetic Operators

Comparison Operators

a s w D ke

Boolean Operators

4.1 UNARY AND BINARY OPERATORS

There are two general classes of operators:

1. Unary. A unary operator operates with only one operand. As a rule, unary operator appears
with its operand in this format:
operator operand

2. Binary. A binary operator operates with two operands. A binary operator appears with its
operands in this format:
operandl operator operand?2

Other operators of special formats accept more than two operands.

4.2 PRECEDENCE

Precedence is the order, in which the FIX QL Processor evaluatesrdifiperators in the same
expression. When evaluating an expression that contains multiple operataasyrspeith higher
precedence are evaluated before those with lower one. Operators with ecedépce are
evaluated from left to right within an expression.

The table below lists the levels of precedence among operators from higherrtddpesators
listed on the same line are equal in their precedence.

FIX QL Operator Precedence

Operator Operation
+, - identity, negation
* 1 multiplication, division

+, - addition, subtraction

=, 1=, <, >, <=, >=, IS NULL, LIKE,

BETWEEN, IN comparison

NOT exponentiation, logical negation
AND conjunction

OR disjunction

11



4.3 ARITHMETIC OPERATORS

You can use an arithmetic operator in an expression to negate, add, subtract, multiply, and divide

numeric values. The result of the operation is also a numeric value. The tableistslanwthmetic
operators.

Arithmetic Operators
Operator Purpose Example ‘
+ - Denotes a positive or negative expression. These are unary operatarsl, +T$9
*/ Multiplies, divides. These are binary operators. T$44*2.0
+ - Adds, subtracts. These are binary operators. MinQty+10

If value of one of the arguments is UNKNOWN or NULL, then the result is UNKNOMNNnot

use two consecutive minus sigrs § in arithmetic expressions to indicate double negation or the
subtraction of a negative value. The characterare used to begin comments within the FIX QL
expressions. You should separate consecutive minus signs with a space or a bracket.

Example:

a--b
a—(-b)

4.4 COMPARISON OPERATORS

Comparison operators compare one expression with another. You can compare exmegsons
Number, String and Date types. But all expressions in a comparison must be of thgpsaimiee
result of such comparison can be TRUE, FALSE, or UNKNOWN. The table below lists the
comparison operators.

Comparison Operators

Operator Purpose Example

= Equality test Evaluates to UNKNOWN if any T$104="A’
argument is UNKNOWN or NULL.

I= Inequality testEvaluates to UNKNOWN if |OrdStatus!="4’
any argument is UNKNOWN or NULL.

<>
> Greater thanandless thartests. Evaluates to| HeartBtInt>60
< UNKNOWN if any argument is UNKNOWN
or NULL.
>= Greater than or equal tandless than or equal $38>=100
<= to tests. Evaluates to UNKNOWN if any
argument is UNKNOWN or NULL.
IN Equal to any member ¢ést. Evaluatesto  |T$35in (‘B’,'C)

UNKNOWN if any member of the set is
UNKNOWN or NULL and other members are
unequal to first argument.

12



UNKNOWN if any argument is UNKNOWN
or NULL and other arguments exist in
message.

NOT IN Unequal to all members tést. Evaluates to |OrdType notin (‘3’,'4",’5’)
UNKNOWN if any member of the set is
UNKNOWN or NULL and other members are
equal to first argument.

BETWEEN x |[Not] greater than or equal to x and less thaT$52 between

AND y or equal to y. Evaluates to UNKNOWN if aryimeutc(‘20010101-10:00:00)
argument is UNKNOWN or NULL. and timeutc(‘20010102-

10:00:007)
EXISTTAGS |TRUE if all tags exist in message. Evaluates®Bxisttags(T$61, URLLInKk)

EXISTVALUES

TRUE if all values exist in message. Evalue
to UNKNOWN if any argument is
UNKNOWN or NULL and other arguments
exist in message.

tegistvalues(100.0, ‘A"

UNKNOWN if the argument is UNKNOWN.

X LIKE y TRUE if x matches the pattern y. T$55 like ‘IB*
IS [NOT] Tests for nulls. This is the only operator thatT$40 is not null
NULL you should use to test for nulls. Evaluates tp

See additional information on the LIKE operator below.

4.4.1 LIKE Operator

TheLIKE operator is used to check a character string and a pattern for matching. The syhéax of t
LIKE operator is shown below.

stringl like sring2

where:
Stringl is a value to be compared with a pattern. This value should have string datatype
String2  is the pattern, which string1 is compared with. The pattern is a value of string datatyp

and can contain the special pattern matching characters.

Whereas, the equality) operator checks for exact matching of one character value with another,
TheLIKE operator matches a portion of one character value to another by searching va&urst
for the pattern specified by the second. WithltH€E operator, you can compare a value with a

13



pattern rather than with a constant. The pattern must appear in the expressibe lalfikd

keyword.

For more details, see Appendix B.

4.4.2 Case Sensitivity and Pattern Matching

The operators = and LIKE are case sensitive.

4.5 BOOLEAN OPERATORS

A logical operator combines the results of two component conditions to produce aesugle r
based on them or to invert the result of a single condition. Table below lists logicatiope

Logical Operators

Operator

Function Example

NOT

Returns TRUE if the following condition is FALSE. Returns Not MinQty
FALSE if it is TRUE. If it is UNKNOWN, it remains UNKNOWN >OrderQty

AND Returns TRUE if both component conditions are TRUE. Return$$34=71 and
FALSE if either of them is FALSE. Otherwise, returns T$35="B’
UNKNOWN.

OR Returns TRUE if either of component conditions is TRUE. RetuRtssDupFlag or

FALSE if both are FALSE. Otherwise, returns UNKNOWN. PossResend

4.5.1 NOT Operator

The following table shows the result of applying M@Toperator to a condition.

NOT Truth Table

TRUE FALSE UNKNOWN

NOT

FALSE TRUE UNKNOWN

4.5.2 AND Operator

The following table shows the results of combining two expressionsAMNIh

AND Truth Table

AND TRUE FALSE UNKNOWN
TRUE TRUE FALSE UNKNOWN
FALSE FALSE FALSE FALSE

UNKNOWN UNKNOWN FALSE UNKNOWN

4.5.3 OR Operator

The following table shows the results of combining two expressionsOMth

14




OR Truth Table

OR TRUE FALSE UNKNOWN
TRUE TRUE TRUE TRUE

FALSE TRUE FALSE UNKNOWN
UNKNOWN TRUE UNKNOWN UNKNOWN

15




5 FUNCTIONS

Functions of the FIX Query Language are similar to operators; they both can manadtmdasand
return a result. But functions differ from operators by their format. Functions ceat®pséth zero,
one, two, or more arguments:

function(argument, argument, ...).

This chapter describes functions, used in the FIX Query Language.

5.1 FIX QL FUNCTIONS

Functions can be used in the FIX QL expressions. Functions can be grouped by their arguments
datatypes and their returned values. The general syntax is as follows:

Function ::= date_function | other
The table below lists the built-in SQL functions in each of the groups illudtadieve.
Date functions | TIMEUTC
TIMELOCAL
DATEUTC
DATELOCAL
TIMEONLYUTC
TIMEONLYLOCAL
MONTHYEAR
Other MIN

MAX

5.1.1 Function TIMEUTC

If parameter is not set, the function returns the current UTC time.

If parameter is set, the function returns the UTC time, corresponding to theeparal he format
of the parameter is YYYYMMDD-HH:MM:SS, where HH:MM:SS is the UTie.

Example: TIMEUTC(*20010101-11:34:50"). The function returns the time equals to 20010101-
11:34:50 in UTC.

5.1.2 Function TIMELOCAL

If parameter is not set, the function returns current UTC time.

If parameter is set, the function returns the UTC time, corresponding to theeparal he
parameter must be local time in the format YYYYMMDD-HH:MM:SS.

Example: TIMELOCAL(‘20010101-11:34:50"). The function returns the UTC time, corregppnd
to 20010101-11:34:50 by the local time. For example, if the local time zone is GTM+02:00, the
result will be 20010101-09:34:50 in UTC. In this case TIMEUTC('20010101-
09:34:50")=TIMELOCAL('20010101-11:34:50").

5.1.3 Function DATEUTC

If parameter is not set, the function returns current UTC time.

16



If parameter is set, the function returns the UTC time, corresponding to theeparal he
parameter must be UTC in the format YYYYMMDD.

In both cases, hours, minutes and seconds are set as 00 by default.
Examples: DATEUTC(‘20010203"). The function returns 20010203-00:00:00 in UTC.

5.1.4 Function DATELOCAL

If parameter is not set, the function returns current UTC time.

If parameter is set, the function returns UTC time, corresponding to thegi@r. The parameter
must be local time in the format YYYYMMDD.

In both cases hours, minutes and seconds properties are set as 00,00,00 by default accordingly.
Examples: DATELOCAL('20010203’) The function returns 20010203-00:00:00 in UTC

5.1.5 Function TIMEONLYUTC

If parameter is not set, the function returns current UTC time. If paraisetet, the function
returns the UTC time, corresponding to the parameter. The parameter mUst loe format
HH:MM:SS.

In both cases by default year, month and day are set as1970,01,01 accordingly.
Examples: TIMEONLYUTC('21:20:32"). The function returns 19700101-21:20:32 by UTC.

5.1.6 Function TIMEONLYLOCAL

If parameter is not set, the function returns current UTC time.

If parameter is set, the function returns the UTC time corresponding tordregiar. The
parameter must be local time in the format HH:MM:SS.

In both cases, year, month and day are set by default as 1970,01,01 accordingly.
Examples: TIMEONLYLOCAL('21:20:32") The function returns the UTC time, cqrogsling to
19700101-21:20:32 by the local time.

5.1.7 Function MONTHYEAR

If parameter is not set, the function returns current UTC time.

If parameter is set, the function returns the UTC time, corresponding to theeparal he
parameter must be UTC in format YYYYMM.

In both cases, day, hours, minutes and seconds properties are set by default as 01,0,0,0yaccordingl
Examples: MONTHYEAR(‘200102"). The function returns the following UTC time 20010201-
00:00:00.

5.1.8 Function MIN

The function returns minimal value in the list of values. It may have different niohbsguments.
All the arguments must be of the same type.

If in the arguments values list there is UNKNOWN or NULL value, the fanaeturns
UNKNOWN.

Example: 10 >min(100,MinQty)

17



5.1.9 Function MAX

The function returns the maximal value in the list of values. It may have diffemenber of
arguments. All arguments must be of the same type.

If there is UNKNOWN or NULL value in the list, the function returns UNKW®.
Example: OrderQty > max(1000,MinQty)

18



6 EXPRESSIONS

This chapter describes how to combine the values, operators, and functions, destnbed
chapters above, in order to get a legitimate value.

Expressions must be of the Boolean type. The possible/legitimate values of expnessien a
false andUNKNOWNhe FIX Query Processor evaluates value of expression for each message.
If result istrue , an evaluated message will be included in a result set.

If the tag A is absent in a message, the value of the expréséidrere A is a tag name) will be
UNKNOWN. If the tag A is present in a message but its value is omittedathe of the

expression will be NULL. Otherwise, the value of this expression is equal tagtiAevalue. The
exceptions are made for the operator EXISTTAGS, where the value of A is the néraeagf A.

Examples:
existvalues(T$11,'D',timeutc('20001023-10:52:57"))
existtags(t$8,T$8,BeginString,beginstring)

T$9 > T$110 or T$9 < 80
T$140=max(T$9*3,0,4.78)

19



7 APPENDIXA.
SYNTAX DIAGRAMS OF FIX QUERY LANGUAGE

7.1.1 FIX Query Language

Expression = AndExpression {'OR" AndExpression }
AndExpression =  UnaryLogicalExpressio n {"AND"
UnaryLogicalExpression }

UnaryLogicalExpression = ExistTagsClause | ExistValuesClause
["NOT"] RelationalExpression

ExistTagsClause 2= ['NOT"] "EXISTTAGS" (" TagsList ")"
ExistValuesClause 2= ['NOT"] "EXISTVALUES" "(" ValuesList ")"
RelationalExpression ;= RelationallnExpression |

( SimpleExpression [ Relop ( SimpleExpression |

BetweenClause | LikeClause | IsNotNullClause | IsNullClause ])
RelationallnExpression == SimpleExpression InClause
IsNullClause ="IS" "NULL"

IsNotNullClause 2="IS" "NOT" "NULL"

BetweenClause :="BETWEEN" SimpleExpression "AND"
SimpleExpression

LikeClause ::="LIKE" SimpleExpression

SimpleExpression == MultiplicativeExpression {(“+” ] )
MultiplicativeExpression }

MultiplicativeExpression .=  ExpotentExpression {C*" ]I

ExpotentExpression }

ExpotentExpression = UnaryExpression  {"*" UnaryExpression
UnaryExpression  :=["+"|"-"] PrimaryExpression
PrimaryExpression =" Expression )" | FunctionCall |
ObjectName | NUMBERCONSTANT | STRINGCONSTANT | LOGICCONSTANT
FunctionCall ;= FunctionName "("[ Arguments ]")"

FunctionName ::="MIN" | “MAX" | “DATEUTC” | “DATELOCAL" |

“TIMEUTC” |

“TIMELOCAL” | “TIMEONLYUTC” | “TIMEONLYLOCAL” | “MONTHYEAR”
Arguments =  ExpressionList

TagsList :@=  TagName{"," TagName

ValuesList ::=  ExpressionList

ExpressionList = SimpleExpression " SimpleExpression '}
Relop == |"=" | “<>" | 7| <" | “<=" | “>="

TagName::= IDENTIFIER
ObjectName ::= IDENTIFIER

20



8 APPENDIX B.
REGULAR EXPRESSIONS

Regular expressions are pattern descriptions, which enable sophistieéd¢bthmof strings.
Details on the syntax of regular expression patterns are given below.

The full regular expression syntax accepted in LIKE operator is described here:

8.1.1 Characters

UnicodeChar Matches any identical Unicode character

\ Used to quote a meta-character (likg '

\\ Matches a single '\' character

\Onnn Matches a given octal character

\xhh Matches a given 8-bit hexadecimal character
\\uhhhh Matches a given 16-bit hexadecimal character
\t Matches an ASCII tab character

\n Matches an ASCII new line character

\r Matches an ASCII carriage return character

\f Matches an ASCII form feed character

8.1.2 Character Classes

[abc] Simple character class
[a-zA-Z] Character class with ranges
[*abc] Negated character class

8.1.3 Standard POSIX Character Classes

itable

rol

few)

[:alnum:] Alphanumeric characters

[:alpha:] Alphabetic characters

[:blank:] Space and tab characters

[:entrl:] Control characters

[:digit:] Numeric characters

[:graph:] Characters that are printable and are also visible. (A space is prir
but not visible, while an "a' is both)

[:lower:] Lower-case alphabetic characters

[:print:] Printable characters (characters that are not control chajacter

[:punct:] Punctuation characters (characters that are not letter, digits, cont
characters, or space characters)

[:space:] Space characters (such as space, tab, and form feed, to name a

[:upper:] Upper-case alphabetic characters
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[:xdigit:]

Characters that are hexadecimal digits

8.1.4 Predefined Classes

Matches any character other than new line

\w Matches a "word" character (alphanumeric plus " ")
\W Matches a non-word character
\s Matches a white space character
\S Matches a non-whites pace character
\d Matches a digit character
\D Matches a non-digit character
8.1.5 Boundary Matchers
N Matches only at the beginning of a line
$ Matches only at the end of a line
\b Matches only at a word boundary
\B Matches only at a non-word boundary

8.1.6 Greedy Closures

A* Matches A 0 or more times (greedy)

A+ Matches A 1 or more times (greedy)

A? Matches A 1 or O times (greedy)

A{n} Matches A exactly n times (greedy)

A{n,} Matches A at least n times (greedy)

A{n,m} Matches A at least n but not more than m times (greedy)

8.1.7 Reluctant Closures

A*? Matches A 0 or more times (reluctant)
A+? Matches A 1 or more times (reluctant)
A?? Matches A 0 or 1 times (reluctant)

8.1.8 Logical Operators

AB Matches A followed by B
AlB Matches either A or B
(A) Used for subexpression grouping
8.1.9 Backreferences
\1 Backreference to 1st parenthesized subexpression
\2 Backreference to 2nd parenthesized subexpression
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\3 Backreference to 3rd parenthesized subexpression
\4 Backreference to 4th parenthesized subexpression
\5 Backreference to 5th parenthesized subexpression
\6 Backreference to 6th parenthesized subexpression
\7 Backreference to 7th parenthesized subexpression
\8 Backreference to 8th parenthesized subexpression
\9 Backreference to 9th parenthesized subexpression
All the closure operators-(*, ?, {m,n} ) are greedy by default and match as many elements

of a string as possible without causing the overall match to fail. If you want a closqigedluctant
(non-greedy), you can simply follow it with&.' A reluctant closure will match as few elements of
the string as possible when finding matches. At the momenrfintim@ closures don't support non-
greedy mode.

Comprehensive example:

‘effgz’ like '(bc+d$|ef*g.|h?i(j|k))' -TRUE
‘reffgz’ like '(bc+d$|ef*g.|h?i(j|k))' —=TRUE
‘effg’ like '(bc+d$|ef*g.|h?i(j|k))' —FALSE
‘aaaab c’ like ‘a*b\s+c’ — TRUE
‘aaaabfc’ like ‘a*b\s+c’ — FALSE

‘789’ like ‘[:digit:]+' - TRUE

‘abc’ like ‘[:digit:]+'- FALSE

‘abh’ like ‘“*a(bc+|b[eh])g|.h$’ - TRUE
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