Practical Extraction and
Report Language




Single-guoted strings
Any character, with 2 exceptions, Is legal
between guotes
\' prints as '
\\ prints as \




PECIfies contol characters, or,
and Mex notation, any

-'\r - cariage return

\t - tab

\b - backspace

\a - bell

\e - escape

\0O7 - octal ASCII value
\x87 - hex ASCII value




ol character (here, control C)

\| - [oWercase next letter

\L - lewercase all following letters until \E
\U - uppercase next letter

\U - Uppercase all following letters until \E
\E - terminates \L or \U




Division (/)
Exponentiation (**)
Modulus (%)

Comparison operators
o s T e J



(4+2) x 3is 6 x 3 or "6" X 3 or "666"
"a"x3.7 Is "aaa"

"a'"x0 Is




70 is falee




strings an

String converted to its equivalent numeric value
* 45.67bill"* converts to 45.67
— "bill* converts to O




strings  an

V/alue calculated and converted into string
L (@t 5) s "'/8"




Case sensitive




the value of

IS

ignment

)
Cp)
©
"
L ©
©







#zand $y are both 9

#3y is 8, but $z is 9

#%$z and 3y are both 9.5




-_'_'aracter of string argument
effect of removing this last

Sa=7: print "Value is $a";
Prints Value Is 7

$b="Bill'; print "Name is $b";
Prints Name Is Bill

$b="Bill'; print "Name is \$b";
Prints Name IS $b




print("Hi there\n");
print "Hi there\n";




._"’3
s

eflned variable

i

<STDIN> returns undef when input is control-
D




$z+%$h,7,8)
(15,409 =, 2,3,4,54,7)
(13.53) 7 (1273331353
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z=5; # @z Is (b)
/=D ,B);
w=(4,5,@z,9), # @w Is (4,5,"b",6,9)




Sz, @W)=($a,8b,3c) # $z is $a, @w is
($b,%c)




$a=@x; # $a is 3, the length of @x
$a)=@x; # Jais 4




$x[0]=9; # @x is (9,5,6)

$x[2]++; # @x is (9,5,7)

S| == = @x (5 (9,10,7
$X[0],SX[1])=($x[1],$x[0]); # @x is
(10,9,7)




$X[4] = "b"; # @x is (10,10,10,undef, "b")

$#X=3. & $#x Is index value of last
element of @x, so @x Is (10,10,10,undef)




shift( ) and unshift( ) operators
unshift(@x,6,7,8); # @x = (6,7,8,@X)
$first=shift(@x); # ($first,@x) = @X




# @y = (8,7,6)

({2 4.6,16,32,64),
sort(@x); #Ox = (1,16,2,32,4,64,8)
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A
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__Ctih"g'an operand to be scalar
/aluated in scalar context

anray is being evaluated in array context




CONEEXTES

SOl string to  an
P It t0 be evaluated in

Vo 2,
print ("There are ",@x, " elements\n"); # prints
"xyz" for @x

PNl (0 THETE cies v wei(ox, & elements\n’);, #
prints 3 for @x




<STDIN> returns next

ntext <STDIN> returns all the
re’mam-wg lines of input up to the end of
file

Each line returned as a separate element of list
@y =51 DIN>

If user types 4 lines, then presses control-D (to
Indicate end-of-file), the array has 4 elements




ructures

last_statement;




last_true_ statement;




i

ast true statement;

T else &

first_false statement;

last_false statement;




0 triie 'statement first;

We true_ statement last;
¥ elseif (expression_three) {
three true statement first;

’fﬁree_true_statement_last;

} else {

false statement_first;

false statement last;
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statement last;




"first;

statement last;




statement_last;




statement_last;
Increment_exp,




statement last;




} # prints 54321




AR

(fl 2,5,4.5);
foreach (reverse @x
print;
} # prints 54321




SxLBill"} = 45.67:
$x{45.56} = "fred";




7 x st = ('Bll", 45.67,
e (1556, fred”, "BIll",

("Bill", 45.67, 45.56, "fred");




# @z=("Bill",45.56) or
56, "Bill")

@z = values(%x);, # @z=(45.67, "fred"
or ("'fred",45.67)




print “The last name of $first is
$last\n"

delete( ) operator
%x — ("adl, b, 5.6, 8.77);
delete $x{"aa"}




while (<STDIN>) {
chop;




It no files on command line, the diamond
@perator reads from standard input

while (<>) {
print $_;

¥




tor and line arguments
Can set this array in program

@ARGV = (aa”, "bb", "cc");
while (<>) { # processes files aa, bb, and cc
print "This line of the file is: $ ";

¥




) list of strings

‘Rewmivalue s true or false, depending on
suceess of the output
Sxe = prnuEHello”, " world", "\n");
Formatted output
printf "%9s %4d 9%12.5f\n", $s, $n, $r;




while (==)
If (/ab*c/) {
print $_;







oressions

these characters must be present
albcde]

[aeioUAEIOU]

0-9]

[a-zA-Z0-9]




Pressions

Inatterns
racter class

-~ Vatchies any character except a digit
[~ aeiouAEIOU]
— Matches any single non-vowel




Pressions

s patterns
haracter classes

\\B)

— not digits
— [70-9]




— not words
— [Ma-zA-Z0-9 ]
\s

— space
_ AN\
\S

— not space
— [N\




0p)
C
O
0p)
0p)
€b)
)

— 0 or more
— 1 or more

*
+




— At least n occurrences

1

— Exactly n occurrences

Ihus, » 15403 IS ¥i,1, and 7 1s 10,1}




Pressions




Oressions

, the pattern
mduces a match of the first ".*" on '

'Consider the pattern "a.*cx.*d" matching the
Stringi “a yyy X yyyyyyyy cy yyy d"

— The first *.*" first matches the substring " yyy cX
yyyyyyyy ", and then backtracking occurs




oressions

around a pattern causes the part
_' WhICh matches this pattern to be
9ered, so that it can be later referenced

Constder/oill(.)fred\1/ versus /bill.fred./
/a(.)b(.)c\2d\1/
/a(.*)b\1c/




match with partlcular parts of the string




z

t*h

"er 'for the pattern to match

Blindary is place between \w and \W or
between \w and the start or end of the string
— /can\b/ matches car but not cars

— /Abbarb/ matches "barb” and "barbara", but not
"ebarb”

— /\bport\b/ matches "port", but neither "sport" nor
"ports”




matches “Frederick" but not "Fred

Flintstone”
The caret () matches the beginning of
the string If It makes sense

/al matches "a" If it Is the first character of
the string

/a”/ matches "a”™" anywhere in the string







Pressions

Seguence and anchoring
abc ™ $\b \B

Alternation




Oressions

ent target
| @ Variable other than $
matches the left-hand

a = ello world";

el = Ve 7 true

$a == /J(\1/; # true, matches the
double |

if ($a =~ /()\L/) { # true




If (SSTDIN= =— /2y/1) { # |1 Ighores case




i ($path =~ /N usr\/etc/) {







print “This sentence contains the
word $what.\n"




JOW MV (\w+)/; # matches first two
words

# $1 15 s and $2 is s’







that matched the regular expression

$' Is the part of the string after the part
that matched the regular expression




# $& i1s "sample"
# $' Is ” string”




s/y*/tom/; # $ is now "bill tom fred"

Flag g substitutes all occurrences
$ = "lool 10| bulteon';

s/foo/bar/g; # $ Is now “bart barl
bufbarn"




# $ is now "goodbye
world"




$x[$j] =— s/here/there/;

$d{"abc"} =— s/there/here/;




the parts of the string that don'’t match the
regular  expression are returned In
seguence as a list of values




Pressions

@fields=split(/;+/,$line);
# @fields i1s (67", "bill", */usr/bin", "joe")




saime dsS




each pair of items

$line = join(*;",@fields); # see previous
slides




ie definitions can be anywhere in
program text

Subroutine definitions are global

For two subroutines with same name, the latter
one overrides the former one

By default, any variable reference inside a
subroutine is global




Return value of a subroutine is the value of
the logically last expression evaluated
sub sum of a and b {
$a+3$b;

¥




@x=&list of a and b;




'.} else
print “Write b: $b\n";
$b;




t denoted by @._ for the duration of the
subroutine




5 [1]N\n7;

&say(*geedbye”, “cruel world™);
&say(“helle™; “world™);




$a = &add(4,5,6); # adds 4, 5, 6 and assigns 15 to $a
print &add(6,7,8,9);
print &add(6..9);




Dvallies);
_; # or local($n,@values)

.foreach b (@’values) {
i@ =9n) {
push(@result,$ );

s
@result;

¥







Jumps to the top of a loop without
beginning another iteration




eous: Control

'Wars_ “Porky’'s”, "Rocky 5",

PR e R, G);

print “Would you like to see Smovie[$]?"
chop($answer = <>);
last it $answer eq 'yes';

¥

if ($answer eq 'yes' rint "That will be
s Y P

else {print "Sorry you don't see anything you
like.\n"}




redo Ifi $digit[$j] < O;

y
print "Your choices: @digit \n";




print #$i times $j is 25\n";
last OUTER;

it (%] = 9i) {
next OUTER;
¥




exp2 while expl: # while (expl) {exp2:}
exp2 until expd; # until (expl) {exp2;}




"uhleé.s (expl)" {exp2;}
exjol viexiay s EXP3;
If (expl) {exp2;} else {exp3;}




File Tests

STDERE




DLE, “external_file_name")
e for reading

Opens file for writing
open(FILEHANDLE,
">>external file name"

Opens file for appending




depending on whether or not the operation
was successful

A filehandle that hasn't been successfully
opened can be read (you get the end-of-
fle at the start) or written to (data
disappears)




Ing a filehandle
operator prints out its

die “Eile couldn't be opened\n";

y

open(FILE, ">/x/y/data") || die “File couldn’t
be opened\n”;




e ot open $a  for

print OUT $_;

close(IN);
close(OUT),




f__'(- Shilehame && -w Slilename) {
# file exists and | can read and write It




File or directory I1s owned by user




File Tests

directory exists and has nonzero size
— Return value Is the size in bytes

Entry is a file

Entry is a directory




13-element array, where

?ANDLE)[7] B s(7e ofi the file in




I @<<<<<<<<<<<<<<<<<<<<<<<<<< I

$address
| O<<<<<<<<<<<<<<<<, O< O<<<< |

$city, $state, $zip




DRESSES, “addresses”) | | die "Can't
openradadresses’;

while (<ADDRESSES>) {
($name,$address, $city, $state,$zip) = split(/:/);
write ADDRESSLABEL; # This is filehandle
# by default, format of same name is also used

J




4 spaces right-justified
CARME R

6 spaces centered

Numeric Fields
@ H



(€)= — < e Liabilities
@<<<<<<<< Net: D<<<<<<<<<

$func($assets,10), &func($liab,9), $func($assets
- $liab,10)




N = SpINtf(:%.2f", $n):
if ($n < 0) {
sprintf(’[%e$width.2f]", -$n);

} else {
sprintf(” %e$width.2f ", $n);




$long_string = "BilknFred\nSue\nTom\n";
write;




Tom
Text after.




Substitute ~ for @




Aol oo
$Scomment

Necccccccc e e
$comment

— $comment is changed each time to what is not yet
printed




Comment:

g < << <<<
$comment

Necccccccccac—
$comment

— — suppresses line if only blanks would print




g@&a<<<<<<< Comment:

i - << <<

Necccaccccccaa<
$comment

— —— repeats this line until nothing but blanks are left




LE) * # select a new filehandle

pworld\nt; # prints to LOGFILE

Tihe return value from select( ) is the name
of the old filehandle

$oldhandle = select(LOGFILE);

print "This goes to LOGFILE\n";

select($oldhandle); # restores the previous
filehandle




Set format for REPORT filehandle to NEW
$oldhandle = select(REPORT);
o = N
select($oldhandle);




B : i
pir

($string, $substring);

Py = Index($z, $z); # By is 0
$y = index($z, "ed"); # By is 2
$y = index($z, "car"); # $yis -1




Syhere lndex(""hello world"
$where=index("hello world"
$where=index(*hello world"
$where=index("hello world"

"I'); # $where is 2
"",0); #$where is 2
"I",1); #Swhere is 2
"I",3); #3where is 3




$x=rindex("hello world”, "I"); # $w is 9
$x=rindex("hello world", "0",6); # $w is 4




y = Subs ($x,___3, )y = Sy is lo"
By = substr($x, 6, 400); # $y is "world!"
$z = substr(*10000000000”, 0, $power+1)
If length < O, the empty string is returned




$y = substr("This is a string”, -3, 1); # Sy is "i"

Can omit $length
Takes entire string from $start position

$y = substr(*This is a string"”, 5); # 3y is "is a
string"







i

one character to another

2

tr/bf/iof; #$ is "fill and bred”
tr/abcde/ABCDE/; # $_is "fill AnD BreED"
tr/a-z/A-Z/; # $ is "FILL AND BRED"
tr/A-Z/yx/l; # $_ IS "XXX YXX XXXX"

$ = "bill and fed

tr/a-z/ABCDE/d; # $ is "B AD ED" (delete tag)




Ormations

s number of characters

W freds
Scount = tr/a-z//; # $ Is unchanged but $count
Is 11
If the second list is empty and there is no d

option, then result list Is same as the original
list




Ormations

c 1 in first string is removed from set
- poessible characters and remaining
i, tekem In  sequence, form the
IrSt string

$ = "bill and fred";

$count = tr/a-z//c; # $_is unchanged, $count is
2 (non- lowercase letters are counted)

tr/a-z/ /c; # % Is '"bill and fred" non-
Iowercase letters are converted to ™ "

tr/a-z//cd; # $ is "billandfred", non-lowercase
letters deleted




$ = "bill and fred, jerry and sue":

tr/a-z/X/s; #$ is "X X X, X X X"
$ = "bill and fred, jerry and sue";

tr/a-z/ /cs; #$ s
'bill_and_fred, jerry and sue"







