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Last time
S Topes = Control structures
> if, while, for, foreach, do-while
Hashes =True and false values
o # =Loop control
m m 4 Iabels, next, last, redo
i Learning Perl 2nd edition W =Expression modifiers
v chapter 5, pages 66-71 U 4 Program araumen
0 Programming Perl 3rd edition 0 R ogram arguments
o pages 76-78 o AARGV array
™
i Programming Perl 2nd edition o = Perl de_faU|tS
" pages 50-51 A » $_variable (standard argument)
v @ perldata manpage v » <> filehandle (diamond operator)
1 2
™ ™
To be covered today Revision
=Hashes 0 Awms
» aka associative arrays A
. mArrays are
mHash \{arlables » ordered
mHash literals » indexed by number (integer)
n . n » if element n exists, so do elements O to n-1
o = Functions that operate on hashes o
1 ®=Accessing Perl’s environment H
9 G| darray 42 |"dog" | -0.2 |undef| 42 0
wn n
o ) indicess O 1 2 3 4 5
™ %)
N (3]
W W
w w
0] ]
3 4
™ ™

When arrays aren’t enough

When arrays aren’t enough

mamarks is an array of students’ marks
m|ndex by student ID numbers

mWant to look up capital cities of countries
m Index is name of country (string)

1n » from 10000000 up 1n

o o

T e S o

Ww| amarks 89 undef| 53 74 w

U ________ c Lima | Tokyo |London|Moscow|Ottawal| Cairo
E indices 0 12345678 12345679 12345680 12345681 E o -

o o indices Peru  Japan UK  Russia Canada Egypt
m - . m

~N over ten million empty elements in here! ~N

o a This is a hash
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Hash

Hashes in Perl

= Array using strings as indices (keys) mHash variables start with % symbol
» keys must be unique in a hash > %capitals

= Elements (values) are scalars g jg:;ks
2 » values may be duplicated for different keys m H ° h b ied
m =Unordered ™ EHasnes can pe copie
W * Perl stores key-value pairs in an uncontrollable order | " rnewmarks = xmarks; ) )
O wAlso called Y| =Whole hashes are not interpolated into strings
E >a550ciatjvearray E » print "J%capitals"; # prints "J%capitals"”
@ > hashtable o wHash, array and scalar names are separate
By > (lookup) table o » %days, adays and sdays are unrelated
v LlamaZ2 page 66; Camel3 pages 51, 76-77; v Llama2 pages 66-67; Camel3 pages 76-78
v @ Camel2 pages 36, 50 v Camel? page 50

— —
Hash literals Example

mHashes can be unwound into lists . ) . K
» each key/value pair kept together =%capitals, given a country (key), returns
mLists can be wound into hashes corresponding capital city (value)
1| > even number of elements 1n| "Hash cannot return a key (country) given its
9 > order of key-value pairs is not retained a value (capital city)
@ w=Initialize a hash with a list literal w| =Can reverse hash to switch order of keys and
o : ~ ooy i vl values
2 #capitals = (“Peruz, Lima®™, E > %countries reverse %capitals
n D n n " " n n " sCOou = v % ;
g ";asz?a"' I;EZEOCJ" Ufcgnazzgdon ’ g > %countries = ("Cairo", "Egypt", "Ottawa",
m %’ " w T’ ™M "Canada", "Moscow", "Russia", "London",
m Ottawa —Q-ZLE t Cairo ) 7 m "UK", "Tokyo", "Japan", "Lima", "Peru");
o @g’%ﬁ pages o/ 68; Camiel3 pages 76-78 G =Only useful if no hash values were duplicated
| |

Hash elements

Hash elements

= $hash{key?
> $capitals{"Egypt"2}
mkey is any scalar (string) expression
» if key is a scalar variable, still need the s sign
— $capitals{$mynationl
= Assigning to shash{key> replaces old value
or creates new key-value pair

» $capitals{"Australia”} = "Canberra”;

Llama2 page 67 Camel3 page 52
@ Camel2 page 3

# equal to "Cairo”
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®$hash{key?

mOne hash value is of scalar type
» thus s to indicate one element of %hash
- $days{" 1"} is one element of hash %days
— $days[11 is one element of array adays
— $days is the scalar variable sdays
» %hash<keys produces a compilation error

mHash slices are possible

» @dcapitals{”"Canada™, "UK"} # equal to Llist
("Ottawa", "London")

mUsing nonexistent keys produces unde f
> $capitals{"Atlantis"} # equal to undef
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Functions for hashes

Example

®mkeys Z%hash s s
. L. . # Initialize the hash.

>return:sqllstcontglnmgall keys in zhash . # The => operator is just a prettier-looking

» order is indeterminate but same as values function # synonym for the , operator that also quotes
" >everykeyi5unique " # the: word on its left s.'ide. Great for hashes.
o > keys %capitals # returns Llist ("Canada", o Acai”ilfl_' ;Pe:u ;> I._'lma>,";\lqapan => "Tokyo™",

wygt woom woom woom iam = ondon”, Russia = oscow",

m UK", "Egypt", "Japan", "Peru", "Russia™) m Canada => "Ottawa", Egypt => "Cairo™);
Wl ®values %hash = )
U| » returns a list containing all values in %hash g # lterate over the hash, once per nation.
= _ ) = # Countries could be printed sorted by saying
A > order is same as keys function M) foreach Snat (sort keys %capitals)
m » values 7%capitals # returns Llist ("Ottawa", M foreach $nat (keys Z%capitals)
o~ "London", "Cairo", "Tokyo", "Lima", "Moscow") o~ {
w w # Single hash elements can be interpolated.
w Llama2 pages 68-69; Camel3 pages 733-734, 824 S print “Capital of $nat is $capitals{$Snat}\n";
v Camel2 pages 181-182, 239; per L func manpage b

Functions for hashes

Example

Beach %hash # Initialize the hash.
» returns a two-element list containing the first key- %capitals = (Peru => "Lima", Japan => "Tokyo",
value pair of %hash oK =2 Thondont, Russla 2 loscowr. .
o » subsequent calls to each return the following key- o anada = awa’, Egypt = airenls
% valuepalr ) g # Iterate over the hash using each function.
b » when all key-value pairs have been returned, each m| # No provision for sorting the countries here
w returns an empty list © W # as we see only one key-value pair at a time.
3 » state is kept associated with the hash 3 while (($nat, $cap) = each Z%capitals)
& typical use: m int "Capital of $nat is Scap\n";
o — while (($key, Svalue) = each Zhash)) € ... 3} o prin apital of ®nat 1s capinti
m » more space-efficient than keys for large hashes m
w w
w Llama2 page 69; Camel3 pages 703-704 w
v @C&Jme& pages 159-160; per func manpage v
[ [

Changing a hash

Example

| CSE2395/CSE3395

nTo add a key-value pair to a hash
» assign a value to shash<key>
» $capitals{"Ukraine”} = "Kiev";
= To remove a key-value pair from a hash
> use delete function
> delete $capitals{"USSR"};
» assigning undef doesn’t work

mTo clear an entire hash
» Assign the empty list to %hash
> %capitals = ();

Llama2 pages 67, 69-70; Carmel3 pages 699-700
Camel2 page 156; per L func manpage
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# Clear hash (redundant).
%count = O);

# Read each line into $ .

while (<> -

{
# Increment the frequency of this line.
# The string making up the line is the key,
# and the frequency is the value.
$count{$_J}++;

X

# Print results.
while (($key, $value)
{

= each Z%count)

print "$value: $key";

b

17

18




[ [
Testing for a hash element Testing for a hash element
: exists and defined : exists, defined and truth value
i i : $hash{key} .
=To test if a hash key exists, use exists exists does not exist
function L —
> exists $capitals{"Canada"} # true exists $Shash{key? lexists $hash{key}
n > exists $capitals{"Atlantis"} # false n exists exists but 5g§f122i $gash{key)
. C ) ) '$has ey
@ ®To test if an existing hash key has a defined " and undefined
@ value, use defined function @ defined
3 » defined $capitals{"Canada"} # true 8
= » defined $capitals{"Vatican City"} # false: = defined $hash{key2 !defined $hash{key}
g key exists but value is undef g exists .
0 » defined $capitals{"Atlantis"} # false: key M Jofined exists and
m does not exist m d defined but
] and true not true
v Camel3 pages 697698, 710-711; w
v Camel2 pages 155-156, 164; per L func manpage v $hash{key} I$hash{key}
[ [
Environment Covered today
o Accessing Perl’s environment through %eNv =Hashes
= Environment variables are set by shell wHash variables
> [/bin/sh] NAME=value; export NAME .
4 [/bin/csh] setenv NAME value .HaSh Ilterals
|~ Lcommano.com] set NAME=value | wFunctions that operate on hashes
t| ®Shell’s environment is inherited by child | * keys, values, each, delete, exists
|  Processes o | wAccessing Perl’s environment
v » including any Perl script it runs 4 » the %ENV variable
i "Perl can access the environment through =
& %ENV hash o
m » print "Search path is $ENV{'PATH'}\n"; m
e » changes made to %env are inherited by children e
U » changes made to %env are not returned to the shell v
!—\ [
Going further Next time
[ More things related to today’s topic 0 To be covered in Topic 6
= Tying mRegular expressions
> treat ar} ﬁxt%r?al file (orh any Ot'h%rl Cjabject) like an » pattern matching
internal hash (or any other variable : : :
» Camel3 pages 363-398; Carmel2 pages 301-315 2 - I:unf'Fltor?S _usmg regular expressions
split, join
mDatabases M
» talking to databases with Perl i
» Programming the Perl DBI by Alligator Descartes & w
Tim Bunce, O'Reilly 2000 =
n
s Shells o Reading:
» the Unix command-line interface N | Learning Per| 2nd edition chapter 7, pages 7691
» man sh w +  Programming Per| 3rd edition pages 139-195
U @ Programming Per| 2nd edition pages 58-76
perlre manpage
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