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Example of a socket client: webget.pl

This code is from the PerlIPC man page in perlipc.pdf:

#1/ App/ Per |/ bin/ perl -w

use 1O : Socket;
unl ess (@RGV > 1) { die "usage: $0 host docunent ..."; }

$host = shift( @RGV);
$ECQL = "\ 015\ 012";
$BLANK = $EOL x 2;

foreach $docunent ( @RGV ) {
$renote = | O : Socket:: | NET->new

Proto = "tcp",
Peer Addr => $host,
Peer Por t => "http(80)",

unl ess ($renote) { die "cannot connect to http daenon on $host"; }
$renot e- >aut of  ush(1);

print $renote "GET $docunment HTTP/ 1.0" . $BLANK;

while ( <$renote> ) { print; }

cl ose $renvte;
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relay.pl.template

I./perl
relay.pl.tenmplate -- HITP/CA Agent for connecting to the Interface Process

This Perl5 script is a Cd program which serves http protocol requests

then acts which as a client to a long-lived process, called the

"Interface Process". This technique allows preservation of state information
mai nt enance of database connections, and in-nenory datastores which woul d
not be feasible on a one-fork-per-page-hit basis.

This script:
(1) Checks if Interface Process is running
Note that this code does not actually launch the Interface Process.
(2) Forwards the information in the http protocol request (CE post/get
vari abl es, environnent variables) to the Interface Process port.
(3) Echoes the response back to the HITP client.

Note that sone of the code is nore conplex than necessary due to performance
requirenents: this code is conpiled and executed on EVERY PAGE HI T!

One of the issues, for exanple, is that this script is a -->TEMPLATE<- -

for the real perl script. The _ XXXX__ 'macros' (which used to be read from
a configuration file) need to be substituted for real values

(eg by a sed script).

This code was initially witten by Mhamed Hendawi (noe@obox.con) between
Jul y? and Decenber 1996.

This code was substantially overhauled by dint Goss (clint@oss.com
in Feb 1997.

HHHFEHHFEHFHFEHHFHFEHFEHFFEFHEFHEHFEHEFHEHFHEFEETE R

use Socket ;
use Fil eHandl e;

require "cgi-lib.pl"

# Configuration paranmeters set by our Makefile, for various instances
# of this client C3H.

ny ($serverPort) = _ SERVER PORT__;
# Read in all CA variables
&ReadPar se (*input);

# Set auto-flush node.

$ = 1,

# Determne the IP of the Interface Process host.
# 1t currently always runs locally.

ny $renmote = 'l ocal host';
ny $iaddr = inet_aton ($remote) || &fatal _error ("no host: $renote");
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# Pack the info with AF_INET for the connection.

ny $paddr = pack_sockaddr _in ($serverPort, $iaddr);

# Fetch the TCP protocol nunber

ny $proto = getprotobynane ('tcp');

# Open a stream conmuni cati on endpoint and map it to the fil ehandl e SOCK

socket (SOCK, PF_INET, SOCK STREAM $proto) ||
& atal _error ("Cannot create socket: $!'");

# Try connecting on the new socket
if (!connect (SOCK, $paddr)) {

# If | can't connect to the server, then the server is probably

# not running. This version of the code sinply conplains and exits.
# A kinder, gentler solution would be to start the Interface Process
# via a fork/exec.

print "Content-type: text/htm\n\n";

print "<htm >\n";

print "<head><title>Application Not Running</title></head>\n";
print "<body>\n";

print "<h2>The application is not running</h2>\n";

print "</body></htmn >\n";

exit O;

}

# If we got here, we know the server is running and we are connected to it.
# Set auto-flushing on the socket

aut of | ush SOCK 1,

Create the nmessage that is sent to the server. Server nessages are

a pair of lines (each terminated by a newine) and consist of

"var val ue var value..." pairs. For exanple:

ACTI ON SHOW TREE OPEN_NODES 0 EXPAND ALL 1

HoHHH TR

Speci al characters are encoded by the enc() routine bel ow
ny ($nmessage) = &create_nessage (\% nput, \%ENV);

print SOCK "$nessage\n";

# Read the response fromthe server

while (<SOCK>) {

print "$_";
}
# Al done!
exit O;

# Fornul ate a nmessage to the server
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sub create_nessage {
ny ($cgi_vars, $env_vars) = @;

# A nmessage is two lines. The first line is all of the environnment
# vari abl es contai ning such variabl es as REMOTE_USER, etc..
# The second line is all of the cgi vars

ny ($var_nane, $nessage);
# Envi ronnment vari abl es
foreach $var_nane (keys (% $env_vars})) {

# Don't send the CA vars tw ce
next if ($var_nane eq "QUERY_STRING');

$message . = "$var_nane &enc ($env_vars->{$var_nane}) . ;

}

$nessage .= "\n";
# Now the CA vari abl es

foreach $var_nane (keys (% $cgi _vars})) {

# Renove CR s frominput <textarea> val ues

nmy ($val) = $cgi vars->{$var_nane};
$val =~ s/\x0al//g;
$message .= "$var_nane " . &enc ($val) . " ":

}

return $nessage;

}

# Subroutine to handl e serious probl ens

sub fatal _error {
ny ($nesg) = @;

print <<END,
Content-type: text/htm
<ht m >
<head><titl e>Application - Fatal Error</titl e></head>
<body>
<h2>Application - Fatal Error!</h2>
<p>
<h3>$nesg</ h3>
</ body>
</htm >
END
exit 1;
}
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Encode and arbitrary binary string into a VERY linted set of characters.
The output has only the characters: %+ - . a-z A-Z 0-9

This routine is useful for encoding many strings which can have enbedded
characters which are 'neta-characters’ in some 'l|larger context':

- Passing a string as an http URL, a Cookie, or a Location: reference.

- Inserting a string into a data file which uses sone '"delineter' character
such as TAB or @

- Passing a string on a command line (through a shell) to another executable.
The follow ng transformati ons are done:

I nput CQut put

a-z A-Z 0-9 No change in these characters

- No change in these characters

(space) +
all other %MH where HH is 2 upper case characters 0-9, A-F

HHHFEHFHEHFHFEHFHEHFHFEHHEH SR

sub enc {
ny ($arg) = @;

# Convert existing %s FIRST, so they don't get munged by | ater
# transformations.

$arg =~ s/\%\ 925/ g;
# Protect plusses and map spaces onto pl usses

$arg
$arg

~ s/\+/\ 9B/ g;
~ s/\ [+/g;

# Convert everything else in one swell foop

$arg =~ s/ (["a-zA-Z0-9%.-]1)/"'"% . sprintf ("%02X", ord($1))/ge;
return $arg;
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Makefile

# Scrunch the oft-conmpiled C3.

relay.pl : relay.pl.tenplate Makefile
echo "#!./perl"” >relay.pl

echo "#TH'S FILE 1S COVPRESSED - SEE rel ay. pl . tenpl ate" >>rel ay. pl

sed -n \
-e "s/M 1*171" \
-e "s/__SERVER PORT__/"./fetchAppParaneter PORT /" \
-e "s/__SERVER ARGS_/\"\"/" \
-e "SI/ PSS/ & pt
relay.pl.tenplate >>3$@

chnod a+x $@

relay.pl

#1 ./ perl

#TH' S FILE 1S COWRESSED - SEE rel ay.pl.tenplate
use Socket;

use Fil eHandl e;

require "../sys/csbase/lib/cgi-lib.pl";

ny ($serverPort) = 29104,

&ReadPar se (*input);

$| = 1
ny $renmote = 'l ocal host';
ny $i addr inet_aton ($renote) || & atal _error ("no host: $renote");

ny $paddr = pack_sockaddr _in ($serverPort, $iaddr);
ny $proto = getprotobynane ('tcp');

socket (SOCK, PF_INET, SOCK STREAM $proto) ||

& atal _error ("Cannot create socket: $!'");

if (!connect (SOCK, $paddr)) {
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Application Server Code

#

# IntProcess.pm-- Interface Process main object

#

# Contains code to set up server, listen for requests on a port,
# and forward requests to User Interface (U ) object.

#

package | nt Process;

# This "entry point" initiates operation of this Interface Process object
# as a server.

#

# This routine never returns.

# 1t sits in an indefinite | oop, waiting for requests.

# These requests are typically initiated froma web server.

# Each request causes a spawn (fork-exec) of a child process.

sub start {
ny ($self) = @;

ny ($server_desc) = "My Application”

# Open the network protocol database, find the first entry for TCP
# and fetch the protocol nunber.

# Note that, in a list context, getprotobynane() returns

# the list ($name, $aliases, $protocol _nunber).

# So the return val ue canNOT be placed in parentheses.

ny $proto = getprotobynane ('tcp');

# Fetch the port.
# If it is not a port nunber, then it nust be a nanme and we
# fetch the real port nunber fromthe network services database.

ny ($port) = "29104";
if ($port !~ /™M\d+$/) {

$port = getservbyport ($port, 'tcp');
}

print "Listening on port $port\n";

# Open a socket, and attach the LISTEN fil ehandl e to input
# fromthe socket.

socket (LISTEN, Socket::PF_I NET, Socket::SOCK STREAM $proto) |
$sel f->debug_out _and_exit (1, "socket: $!'\n");

# Set the SO REUSEADDR option on the socket to get around the

# problem of "not being able to bind to a particular address while
# the previous TCP connection on this port is still making up
#its mnd to shut down" (from "Programm ng Perl").

set sockopt (LISTEN, Socket::SOL_SOCKET, Socket::SO REUSEADDR, 1) |
$sel f->debug_out _and_exit (1, "setsockopt: $!'\n");
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# Conpose a packed SOCKADDR I N address fromthe TCP port nunber, and
# bind it to the already opened socket in the LISTEN fil ehandl e.

# This call will fail if (typically) there is already an

# Interface Process listening on the sane port.

bi nd (LI STEN, Socket::sockaddr_in ($port, Socket::|NADDR ANY)) |
$sel f->debug_out _and_exit (1, "bind: $!'\n");

# Set the TCP queue size to 5 which is (probably) sufficient if we are
# spawni ng chil d processes on each request.

ny ($queue_size) = 5;

# Tell the systemthat we're going to be accepting connections
# on the socket bound to the LISTEN fil ehandl e and t hat

# the system can queue up to the nunmber of waiting connections
# specified by $queue_size.

listen (LI STEN, $queue_si ze)
i

|
$sel f->debug_out _and_exit (1, "listen: $'\n");

print "Interface Process is running...\n";

# Attenpt to nodify the argunment area that the ps(1l) program displays.
# (does not work on all operating systens, but it's

# the effort that counts, right?)

$0 = $server _desc

# Loop accepting requests on our socket

ny ($client_addr, $child_pid, $con);

for ($con = 1; ; S$con++) {
# Accept a connection froma client on the socket
# bound to the LISTEN fil ehandl e.
# Qur running process bl ocks (hangs) on this accept () cal
# until there is a connection request froma client.
# \When the accept returns, CLIENT is an open
# filehandl e attached to the newly made connection
# to which we can wite.

$client _addr = accept (CLIENT, LISTEN)

# Check for a failed accept. This can happen in
# "routine and normal" processing if (for exanple)
# the accept() call gets interrupted by a signal

if (! $client_addr) {

# Conplain if the error code is not one of the
# "expected" error codes which result froman
# interrupted system call

if (($ !'= EINTR && ($! != ERESTART)) {
print "Interface Process accept() failed
"with unexpected error code $!'\n";
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# ...

next ;

}

# Set automatic flush node on our

in any case, |oop back for another accept()

# causes a flush of the output after every wite or print
# to the CLIENT socket.

select (CLIENT); $| = 1; select (STDOUT);

# Show the nane of the client who is connecting.

if ($trace_client_connections) {

ny ($port, $iaddr) = Socket::sockaddr_in ($client_addr);

ny $nane = get host byaddr ($iaddr, AF_INET);

print
}

"Connection from $nane on port $port accepted\n”;

ny ($forkOnRequest) = 1;

i f ($forkOnRequest) {

# Fork off a child process to handle this client
# request

if (($child pid = fork ()) == 0) {

Beginning Perl Programming

# Here only if we are the spawned
# child process.

# Close the LISTEN filehandl e which is

# bound to the socket. This is the sane
# filehandl e which the parent will use

# to accept another connection, so this

# (probably) needs to be done to free up
# the socket.

cl ose (LI STEN)

# Service this connection request.

# This is where all the "real" application
# work is done.

$sel f->servi ce_connecti on_request ($con);
# Close the filehandle we used to

# read fromand wite HIM. to the client.
# Wb browsers use this close() to detern ne
# that no nore data is coming from us,

# so this close() is inmportant.

cl ose (CLIENT);

# W are the child, so exit with a "all-O"
# exit status.

exit O;
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} else {
# No fork. Dangerous. Buggy.

$sel f->servi ce_connecti on_request ($con);

}

# Here only if we are the parent process.

# Record the PID of the spawned child in a hash table.

# When we get the SIGCHLD for the child process, we | ook
# it up in this table.

$sel f->{' CHILD_PI DS }{$child_pid} = 1;

Sonme hand-wavi ng here.

We're not really sure that this close() is needed, because
the child already closed this fil ehandle.

This close "probably" returns with an error status.
However, it m ght have been inserted in the early days

to handl e sone "situation"

HHHHHH

cl ose (CLIENT);

}

# Service a connection request

sub service_connection_request {
ny ($self, $con) = @;

# Fetch the nmessage fromthe client.

# Note that, for requests originating fromweb page hits,
# this is reconstituted version of the URL paraneters

# (or formparaneters if the request nethod is POST)

# together with an encoding of the environnent variabl es
# associated with the HTTP request.

ny ($client_nesg) = $sel f->get_client_nessage ();

# Handl e the nessage. This is where all the "real" application work
# is perforned.

ny ($result) = $sel f->handl e_nessage ($client_nesqg);

}

# Fetch the nmessage for a pending client request.
# We read two \n-terminated lines fromthe socket,
# which we return as a single string partitioned by a single \n.

sub get _client_nessage {
ny ($self, $client_nesg);

$client_nmesg = <CLI ENT>;
$client_nmesg .= <CLI ENT>;

chop ($client_nesg);
return $client_nesg

}

# Rip apart the incom ng nessage and set up the anonynmous hashes for the
# Environnent data and the Cd vari abl es.
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sub parse_nessage {

}

my ($self, $client_nesg) = @;

# Carve up the single client_nesg string into its
# environment variable and CA variable parts.

ny ($nesg_env, $nesg_cgi) = split (/\n/, $client_nesg);

# Build two new anonynous hashes
{}
{}

nmy ($env_vars)
nmy ($cgi _vars)

# The format of each string is

# NAME-1 VALUE-1 NAME-2 VALUE-2 ... NAME-N VALUE-N

# Each component is separated by a single space

# Use perl's swift hash-initialization rules to popul ate our
# new hashes.

% $env_var s}
%4 $cgi _var s}

split (/\s/, $mesg_env);
split (/\s/, $mesg_cgi);

return ($env_vars, $cgi_vars);

# The big enchillada - handl e a nmessage

sub handl e_nessage {

ny ($self, $client_nesg) = @;
ny ($env_vars, $cgi _vars) = $sel f->parse_nessage ($client_nesqg);
ny ($action) = $cgi _vars->{' ACTION };
#1f we ain"t got no ACTION, we better supply our own.
if (! $action) {
# A bit sneeky: Tack the FIRST_ACTION onto the end of the
# client's nessage and sinply re-parse it.
ny ($first_action) = "ACTI ON MAI N_PAGE"
$client_nmesg .= $first_action;

($env_vars, $cgi _vars) = $sel f->parse_nessage ($client_nesg);

}

# Decode vars
ny ($var_nane);

foreach $var_nane (keys (% $env_vars})) {
$env_vars->{$var _nane} = &Encode::dec ($env_vars->{$var_nane});
}

foreach $var_nane (keys (% $cgi _vars})) {
$cgi _vars->{$var_nanme} = &Encode::dec ($cgi _vars->{$var_nane});
}

# ... Call a routine to produce the output for this web request
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}

# Ceneric conpl ai n-and-di e routine

sub debug_out _and_exit {
nmy ($self, $status, @rgs) = @;

print @rgs;
exit $status;

}

1; #return true

Thishandout is Copyright © 2000 Clint Goss, All Rights Reserved.
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