Chapter 4. Introduction to Perl and CGl
programming.

PERL -- Practical Extraction and Report Language

« Developed in 1980's by Larry Wall
* He created it to help with text parsing tasks on UNIX

« Became very popular for server-side Web programming
because of platform independence and text parsing ability.



A simple "hello world" Perl program.

C hello.pl =
print "Hello World!™; d
___
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Running Perl programs
 From command line: Unix/Linux, Active Perl on Windows

e Using an IDE: MacPer|

* As CGI program viaHTTP request



Run from command line
If you are already in the directory containing the program

> perl hellacg
Or supply the full path to the program

> perl /ho me/ st udent §/j ones/ perl.cg



Strings -- can be double or single quoted

Double quoted strings
e Escape sequences areinterpreted
print "scoob\ @frad comnx@y. z";

scoob @afradcom

X @.z
e Variablesareinterpolated

$num=10;
prirt "The nunber is $nuni;

The nunber 1s 10



Single quoted strings
» Escape sequences are NOT interpreted (except two cases\'
and\\ ) and variables are NOT interpolated

print ' Scooby nDoo\A;

Scooby\ nDoo\n

e Ideal for printing HTML code which has lots of quotes
Single
print '<ahref ="' nAltascoob @fra d cont>email Scoob< a=,"\n',

Doubl e
print "<a href A" nailtascoob @fradcom”>enal Scoob< ax\n';



Scalar variables

» Preceded with $ character
$num = 10
$nanme="Rau";

 Can hold strings or numbers (no formal Boolean type literal)
$x ="hdlo";

$x =3

$x =3 14;

 Perl isloosely typed (like JavaScript)
$x ="3";

$y ="4"

$z = Ix * By,

# on-the-fly convers on--result of 12



Concatenation -- Uses the period (.)

$x="base";
$y="bdl";
$z=%x. By; #"basebdl"

Smooth on-the-fly conversions

$x=21;
Py=12
$z=%x. Py, #"2112"



Some weird on-the-fly conversion examples. Perl
tries to choose the proper context for an operation.

Statement Output Explanation

print "7, 0007 ; 7.a0n string literal

print “7.000" + 0; |7 calculation placed into numeric context

print 7 + 3; 12 numeric context

print “7" + "S"; 12 calculation placed into numeric context

print "7+5"; T+ string literal -- operations not evaluated inside
double quotes

print "x7?" + "x5"; |0 malformed numbers treated as 0

print "7x" + "Sx"; |12 malfarmed numbers read as far as possible,

print 7.5; 7.9 justa number

print 7 . 5; 75 string concatenation!

print 7 . %x; 7a string concatenation

print 7.%x; Ere looks like & number (7.0 next to a variable $x --
code does not parse.

print "7 . %x; 7a o code parses correctly — string concatenation




Function calls:

functi onname( argument) # standar d not ati on
In Perl, the parentheses are optional!
functionnanme argument #crazy nan

Some built-in functions:

$x = sot 36 # 6
$x =int 277 # 2 (truncati on)

$str ="hell d";
leng h $str; # 5



chop removes the last character and returns it

$str ="Hdlonn";
$x = chop $str;
# $str contans "Hdlo\n" -- $x conta ns "\n"

chomp removes ALL new line characters at the end of
the string and returns the number of characters
"chomped"

$str ="Hdlonn";
$x = chonmp $str;
# $str contai ns "Hdlo" -- $x conta ns 2

- chomp i1sVERY useful when processing text files



Theinput operator <>

* Returns one line from standard input (the keyboard)
Including the\ n

$ondine = <>
* We will later grab lines from text files by doing

$ondine = <H LEHANDL E>;

See gedingd, quaiernt.d, and nouns. pl



Formatting numeric output with printf

prirtf "roundtotwo dea nds %X and no dea nds 0", 1 6667,
2. 6667,

roundtotwo ded nd s 1 67 and no ded nd s 3

e The %isthefield specifier andf stands for float

» The specified fields are replaced (in order) with the numbers
supplied at the end after the formatting has been applied



|nteger formatting

$x=4. 99,
$y=7,
pri rtf "irteger: % funkyirteger: %03d", $x y;

Ineger: 4 funkyinteger: 007

 Think of thed as standing for digit



Saving formatted number s using sprintf
(printf only printsthem)

Examplel.

$cost ='19.3333333";
¥ or nettedCost = sprintf \$% X", $cost;

# & or matted cost conta ns "$19. 33"
Example2:

$hour s=4. 05,

$mnutes=3

$i me =sprintf " %l ¥02d" , $hours, $mnues;

# ®i me conta ns "4 03"



A "HeloWorld" CGI program

O &z firstpage.cgi mif=
#! Susrsbinsperl é
print "Content-type: text shtmliwnin”
print “<html:'n" ;
print ":<head:'wn" ;
print "<title:Our first cgli web page<stitle:'wn” ;
print ": . head:in”
print “<bodwv:in” ;
print “<hl:Hello World!«/hl:\n",
print "< /sbody:hn”
print "</ html:hwn”; -

-
w4




Can run as Non-CGl program (from command line
or inan IDE)

MacPer| -

Content-type: text/html

“html >

~head >

{titlex0ur first cgi web paged/ /titlel
< /head

~body

Zhl #Hel Lo Horld! <Rt

£ Ahody

<Shtml

walul 4




All the new lines(\ n) in the program help the HTML output to
be readable.

Otherwise you get something like:

MacPerl -

Content-type: text/html

fhtml @ <head><titleXdur first cgi web page</titler< headr<body><hi

W | 4|»

Remember:

 This output has to be read by yet another application -- a
Web browssr).

» The browser doesn't care about extra whitespace in the
HTML, but you may need to debug the HTML when the
resulting Web page doesn't look right or work correctly.



The" helloworld" CGI program executed via an
http transaction.

O=———— §firstpage.gi——————FHH
#! /usr/bin/perl g
@ An HTTP request for the CGI program is made with the URL http://www.uweb.edu/cgi/firstpage.cgi . print "Content-type: text/html\n\n";
@The Web server software causes the program to be executed. ) . ) print "<html>\n";
The CGl interface (although a partial implementation print "<head>\n";

print "<title>our first cgi web page</title>\n";
print "</head>\n";
print "<body>\n";
i i : print "<hl>Hello wWorld!</hl>\n";
@ The Web server software sends the newly created HTML document to the client, completing the HTTP transaction. print "</body>\n";

print "</html>\n";

@ The CGI program passes its output to the Web server software. |>ce "° data was passed to the program)

SALE

i [«]»

/3 Our first CGl web page - Microsoft Internet Explorer _[O]x]
& .5 B

Back Farward Stop
| adaress [ it/ et edusogiftisipage.cgi x| @to

B

»
J Eile Edit ‘iew Favorites Took Help

Hello World!

ﬁ www

Content-type: text/html
h cgi
j <html>
|&] Dane [ [ [E& Localintranet v <heads L
<title*our Eirst CGI web page</title> i
</head> hello.cgi
<body>
<hl*Hello World!</hl>
</body>
</html=
HTML ¥eb Server
Processor Software

—0=F

Client Server



Notes:

* A Web browser tells(URL reguest) the server
software to execute the program.

e The server software MUST return a viable message
to the browser to complete the http transaction.

o |f the server does not get back proper output from the
CGl program, It has some pre-made error pages to
send back to the browser.



How the CGI program can fail to return a proper messageto the
Web server software.

1. You forget the shebang line
# [usr/ N perl

Result: The server software can't find to Perl interpreter to run the
program. The server returns an error page to the browser saying

| nternal Server Error # 500 .



2. You forget to print the Content-type line or write it incorrectly.
print " Content-type: text/ ht nh\ n\n";

Result : Internal Server Error # 500

The server software needs the Content-type line to complete the http
header -- something like:

HTTP 1 0 200 OK

Dat e FHi, 30 Nov 2001 15 24 33 GMT

Server: Apacheg/ 131

Content-lenght 341

Content-typetext/h m

...bankline contanng oly anewine charact e
...datardgurnedfromthe CG program(i.e the HT M. page)

The server software adds all but the Content-type like followed by a
blank line. You MUST supply that.



3. The CGlI program does not have permissions set so it can be executed
by an anonymous user (anyone).

Result : Forbidden: Server Error # 403
On Unix/Linux, proper permissionsare

Owner Group Anyone
' WX X X

e Telnet to the server, navigate to the directory containing the file, and
do a change mode on the program

chnod +x filenane. cg
or
chnod 755 fil enane. cg

o Some ftp programs will let you set permissions



4. The program triesto do something illegal like:
-- Using <> to try to read keyboard input
-- Trying to open a non-existent file

Result : Internal Server Error # 500

One more potential problem: Youdon't get one of the server
software's pre-made Web pages, but the browser gets back a\Web page
which doesn't display properly (or at all).

Cause: The program is generating bad HTML. The Web server software
does not care about this. The server software does not read the HTML.
It isup to the browser to try to display what it gets.



Print Block -- A handy way to print larger chunks of HTML.

$vd ue="1234 Mapd e Ave.";

print <<AFORM

< or macti on="http www uweb. edu progcamcg" net hod=" GET' >
<4 npu type="text" nane="address" vd ue="%vd ue">

Jfa np

AFORM

» Has best features from printing single and double quoted strings
 Escape segences are interpreted (like double quoted strings)
» Scalar variables are interpolated (like double quoted strings)
* Quotes (") don't need to be escaped (like single quoted strings)

* Use any legal variable name -- the convention is to use upper-case and
to be descriptive.

. N EV E R Indent the closing labd.



