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iocall attach user_output file listing
list
iocall attach user_output syn user_i/o

ls > listing

ed < cmds
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sort file >head>lpr

sort file | head | lpr
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program &

11



12



13



<datafile>
<record field1="val1" field2="val2"/>
<record field1="val1" field2="val2">
<details>Some text</details>

</record>
</datafile>

<courses xmlns="http://myuni.edu/">
<subject>
...

</subject>
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</courses>

<myu:courses xmlns:myu="http://myuni.edu/">
<myu:subject>
...

</myu:subject>
</myu:courses>
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total 8
-rw-r--r-- 1 cameron cameron 253 Oct 22 23:40 phonebook
-rw-r--r-- 1 cameron cameron 763 Sep 5 2001 resume
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.:
documents

./documents:
personal
shared

./documents/personal:
phonebook
resume

./documents/shared:
housekeeping
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<files xmlns="urn:ns:clm.xml-unix.ls" rec="true">
<file name="documents" path="." uid="1000" gid="1000"

size="4096" type="directory" mode="0755"
mtime="914037321" human-mtime="Dec 19 1998">

<file name="personal" path="documents" uid="1000" gid="1000"
size="4096" type="directory" mode="0755" mtime="1022074845"
human-mtime="May 22 23:40">

<file name="phonebook" path="documents/personal" uid="1000"
gid="1000" size="253" type="regular" mode="0644"
mtime="1022074845" human-mtime="May 22 23:40"/>

<file name="resume" path="documents/personal" uid="1000"
gid="1000" size="763" type="regular" mode="0644"
mtime="1022078771" human-mtime="May 23 00:46"/>

</file>
<file name="shared" path="documents" uid="1000" gid="1000"

size="4096" type="directory" mode="0755" mtime="1022074911"
human-mtime="May 22 23:41">

<file name="housekeeping" path="documents/shared" uid="1000"
gid="1000" size="0" type="regular" mode="0644"
mtime="1022074911" human-mtime="May 22 23:41"/>

</file>
</file>

</files>
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<processes xmlns="urn:ns:clm.xml-unix.ps" sid="1925" full="true">
<process pid="1" lstart='Mon Nov 4 10:59:05 2002' vsize='1264' uid='0'

state='S' command='init' tty='?' time='00:00:04' sid='0' c='0'
nice='0' ppid='0' user='root' wchan='select'/>

<process pid="240" lstart='Mon Nov 4 10:59:24 2002' vsize='2156' uid='0'
state='S' command='/sbin/dhclient-2.2.x -q eth0' tty='?'
time='00:00:00' sid='240' c='0' nice='0' ppid='1' user='root'
wchan='select'/>

<process pid="244" lstart='Mon Nov 4 10:59:24 2002' vsize='1372' uid='1'
state='S' command='/sbin/portmap' tty='?' time='00:00:00' sid='244'
c='0' nice='0' ppid='1' user='daemon' wchan='poll'/>

<process pid="347" lstart='Mon Nov 4 10:59:29 2002' vsize='2028' uid='0'
state='S' command='/sbin/syslogd' tty='?' time='00:00:00' sid='347'
c='0' nice='0' ppid='1' user='root' wchan='select'/>

<process pid="350" lstart='Mon Nov 4 10:59:29 2002' vsize='1936' uid='0'
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state='S' command='/sbin/klogd' tty='?' time='00:00:00' sid='350'
c='0' nice='0' ppid='1' user='root' wchan='syslog'/>

</processes>

<filesystems xmlns="urn:ns:clm.xml-unix.df" all="true">
<filesystem dev="/dev/hde2" blocks="29249536" free="1884160" use="94"

mountpoint="/"/>
<filesystem dev="proc" blocks="0" free="0" use="0" mountpoint="/proc"/>
<filesystem dev="devpts" blocks="0" free="0" use="0" mountpoint="/dev/pts"/>
<filesystem dev="/dev/hde1" blocks="10481664" free="3760128" use="65"

mountpoint="/winxp"/>
<filesystem dev="/dev/hdf3" blocks="28409856" free="1523712" use="95"

mountpoint="/storage"/>
<filesystem dev="usb" blocks="0" free="0" use="0" mountpoint="/proc/bus/usb"/>

</filesystems>
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<data>
<record id="1"/>
<record id="2"/>

</data>

<data>
<record id="3"/>
<record id="4"/>

</data>

<data>
<record id="1"/>
<record id="2"/>
<record id="3"/>
<record id="4"/>

</data>

<html>
<head>
<title>Document title</title>

</head>
<body>
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<p>This is from the first document.</p>
</body>

</html>

<html>
<head>
<title>Second document title</title>

</head>
<body>
<p>This is from the second document.</p>

</body>
</html>

<html>
<head>
<title>Second document title</title>

</head>
<body>
<p>This is from the first document.</p>
<p>This is from the second document.</p>

</body>
</html>
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<data>
<entry name="entry1">
Hello there.

</entry>
<entry name="entry2">
How <em>are</em> you?

</entry>
<entry name="entry3">
I am well.

</entry>
</data>

<data>
<entry name="entry2">
How <em>are</em> you?

</entry>
<entry name="entry3">
I am well.

</entry>
</data>

<data>
<entries>
<entry name="entry1">
Hello there.

</entry>
<entry name="entry2">
How <em>are</em> you?

</entry>
<entry name="entry3">
I am well.

</entry>
</entries>

</data>

<data>
<entries>
<entry name="entry1">
Hello there.

</entry>
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<entry name="entry2">
How <em>are</em> you?

</entry>
</entries>

</data>

<foods>
<staple id="4">Bread</staple>
<fruit id="1">Apple</fruit>
<fruit id="2">Starfruit</fruit>
<staple id="3">Rice</staple>

</foods>

<foods>
<fruit id="1">Apple</fruit>
<staple id="4">Bread</staple>
<staple id="3">Rice</staple>
<fruit id="2">Starfruit</fruit>

</foods>

<foods>
<fruit id="1">Apple</fruit>
<fruit id="2">Starfruit</fruit>
<staple id="3">Rice</staple>
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<staple id="4">Bread</staple>
</foods>

<foods>
<fruit id="1">Apple</fruit>
<fruit id="2">Starfruit</fruit>
<staple id="4">Bread</staple>
<staple id="3">Rice</staple>

</foods>
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<transforms>
<transform namespace="urn:ns:clm.xml-unix.df">
<target type="terminal" stylesheet="transforms/df-terminal.xsl"/>

</transform>
<transform namespace="urn:ns:clm.xml-unix.ps">
<target type="terminal" stylesheet="transforms/ps-terminal.xsl"/>

</transform>
<transform namespace="urn:ns:clm.xml-unix.ls">
<target type="terminal" stylesheet="transforms/ls-terminal.xsl"/>

</transform>
</transforms>
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$ df
Filesystem 1k-blocks Used Available Use% Mounted on
/dev/hde2 29249536 27398144 1851392 94% /
/dev/hde1 10481664 6721536 3760128 65% /winxp
/dev/hdf3 28409856 26886144 1523712 95% /storage
$ df ^
<filesystems xmlns="urn:ns:clm.xml-unix.df">
<filesystem dev="/dev/hde2" blocks="29249536" free="1851392" use="94"

mountpoint="/"/>
<filesystem dev="proc" blocks="0" free="0" use="0" mountpoint="/proc"/>
<filesystem dev="devpts" blocks="0" free="0" use="0" mountpoint="/dev/pts"/>
<filesystem dev="/dev/hde1" blocks="10481664" free="3760128" use="65"

mountpoint="/winxp"/>
<filesystem dev="/dev/hdf3" blocks="28409856" free="1523712" use="95"

mountpoint="/storage"/>
<filesystem dev="usb" blocks="0" free="0" use="0" mountpoint="/proc/bus/usb"/>

</filesystems>
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df | tail +2 | sort -n +3 | tail -1
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df | sort --numeric --node @free | tail -1

32



ps -e -o pid,time,command --no-headers | sort +1 | tail -1 | sed 's/ ..:..:..//'

ps -e -o pid,command | sort --node @time | tail -1
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#!/usr/bin/perl -w
# ls.pl
#
# A version of ls that outputs in XML.

use File::stat;
use Fcntl ':mode';

# Return just the filename from a pathname.
sub basename {

my $f = shift;
return '.' if !defined $f || $f eq '';
return '/' if $f eq '/';
return $f unless m[^.*/(.*)];
return $1;

}

# Return just the path from a pathname.
sub basepath {

my $f = shift;
return '.' if !defined $f || $f eq '';
return '.' unless m[^(.*)/];
return '/' if $1 eq '';
return $1;

}

sub usage {
print <<EOF;

Usage: ls [--all] [--long] [--recursive] [FILE ...]

Options/Arguments:
--all Even display dotfiles.

--long Display detailed file listing.
--recursive Recurse into subdirectories.

EOF
exit 1;

}

# Convert a permission to its symbolic form.
sub mde {

my $m = shift;
my $c = '';
$c .= ($m & 4 ? 'r' : '-');
$c .= ($m & 2 ? 'w' : '-');
$c .= ($m & 1 ? 'x' : '-');
return $c;

}

# Format a time just like "ls -l" does.
@month = qw(Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec);
sub hmt {

my $t = shift;
my @l = localtime($t);
my $now = time;
my $threshold = 6 * 30 * 24 * 60 * 60;
if ($t < $now - $threshold|| $t > $now + $threshold) {
return sprintf('%s %2d %d', $month[$l[4]], $l[3], $l[5] + 1900);

} else {
return sprintf('%s %2d %02d:%02d', $month[$l[4]], $l[3], $l[2], $l[1]);
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}
}

# Recursive function to handle a file.
sub dofile {

my ($sb, $name, $path, $ind) = @_;
if (defined $sb) {
print ' ' x $ind, '<file';
print " name=\"$name\"";
print " path=\"$path\"";
printf ' device="%X"', $sb->dev;
printf ' inode="%d"', $sb->ino;
printf ' nlink="%d"', $sb->nlink;
printf ' uid="%d"', $sb->uid;
printf ' gid="%d"', $sb->gid;
printf ' rdev="%X"', $sb->rdev;
printf ' size="%d"', $sb->size;
printf ' blksize="%d"', $sb->blksize;
printf ' blocks="%d"', $sb->blocks;
$type = 'unknown';
if (S_ISREG($sb->mode)) {
$type = 'regular';

} elsif (S_ISDIR($sb->mode)) {
$type = 'directory';

} elsif (S_ISLNK($sb->mode)) {
$type = 'symlink';

} elsif (S_ISBLK($sb->mode)) {
$type = 'block';

} elsif (S_ISCHR($sb->mode)) {
$type = 'character';

} elsif (S_ISFIFO($sb->mode)) {
$type = 'fifo';

} elsif (S_ISSOCK($sb->mode)) {
$type = 'socket';

} elsif (S_ISWHT($sb->mode)) {
$type = 'whiteout';

}
print " type=\"$type\"";
printf ' mode="%04o"', $sb->mode & 07777;
printf ' atime="%d"', $sb->atime;
printf ' mtime="%d"', $sb->mtime;
printf " ctime=\"%d\"", $sb->ctime;

# Loop up the owner's username.
@pw = getpwuid($sb->uid);
if (@pw) {
$u = $pw[0];

} else {
$u = $sb->uid;

}
print " username=\"$u\"";

# Look up the the group's name.
@g = getgrgid($sb->gid);
if (@g) {
$g = $g[0];

} else {
$g = $sb->gid;

}
print " group=\"$g\"";

# Construct the symbolic mode.
if ($type eq 'regular') {
$modechars = '-';

} elsif ($type eq 'directory') {
$modechars = 'd';

} elsif ($type eq 'symlink') {
$modechars = 'l';

} elsif ($type eq 'block') {
$modechars = 'b';

} elsif ($type eq 'character') {
$modechars = 'c';

} elsif ($type eq 'fifo') {
$modechars = 'p';
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} elsif ($type eq 'socket') {
$modechars = 's';

} else {
$modechars = '?';

}

$modechars .= mde(($sb->mode & 0700) >> 6);
$modechars .= mde(($sb->mode & 0070) >> 3);
$modechars .= mde($sb->mode & 0007);

print " modechars=\"$modechars\"";

$hmt = hmt($sb->ctime);
print " human-mtime=\"$hmt\"";

$modechars = '';
if ($rec && $type eq 'directory') {
# Recurse.
print ">\n";
opendir DIR, "$path/$name";
for (grep { $_ ne '.' && $_ ne '..' } readdir DIR) {
dofile(lstat("$path/$name/$_"), $_, ($path eq '.' ? $name

: "$path/$name"), $ind + 2);
}
closedir DIR;
print ' ' x $ind, "</file>\n";

} else {
print "/>\n";

}
} else {
print STDERR " ${name}: file not found\n";

}
}

# Parse command line.
for ($i = 0; $i <= $#ARGV; $i++) {

if ($ARGV[$i] eq '--help' || $ARGV[$i] eq '-h') {
usage();

} elsif ($ARGV[$i] eq '--recursive' || $ARGV[$i] eq '-R') {
$rec = 1;

} elsif ($ARGV[$i] eq '--all' || $ARGV[$i] eq '-a') {
$all = 1;

} elsif ($ARGV[$i] eq '--long' || $ARGV[$i] eq '-l') {
$long = 1;

} elsif ($ARGV[$i] =~ /^-/) {
usage();

} else {
push @files, $ARGV[$i];

}
}

print "<files xmlns=\"urn:ns:clm.xml-unix.ls\"";
print " all=\"true\"" if $all;
print " long=\"true\"" if $long;
print " rec=\"true\"" if $rec;
print ">\n";

# Work on the files in the current directory if no files were given
# on the command line.
unless (@files) {

if ($rec) {
@files = ('.');

} else {
opendir DIR, '.';
@files = readdir DIR;
closedir DIR;

}
}

# Handle each file.
for (@files) {

dofile(lstat($_), basename($_), basepath($_), 2);
}
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print "</files>\n";

#!/usr/bin/perl
# ps.pl
#
# A version of ps that outputs in XML.

use Getopt::Long qw(:config bundling);

# Well behaved fields.
@fields = qw(alarm blocked c caught cp pcpu drs dsiz egid egroup eip etime esp

euid euser flags fgid fgroup fsgid fsgroup fsuid fsuser fuid fuser gid
group ignored lim majflt pmem minflt nice pagein pending pgid pgrp ppid
pri intpri priority psr rgid rgroup rss ruid ruser state sgid sgroup sid
spid stackp suid suser svgid svgroup svuid svuser sz thcount tid time
timeout tpgid trss tty uid user vsize nwchan);

# Fields which require sepcial treatment.
@specialfields = qw(lstart wchan command);

# Escape value to fit in an attribute.
sub escape {

my $x = shift;
s/&/&amp;/g;
s/'/&quot;/g;
s/</&lt;/g;
return $x;

}

sub usage {
print <<EOF;

Usage: ps [--all] [--full] [--format field,field,...]

Options/Arguments:
--all Display all processes, not just those in this session.

--full List full details of each process.
--format Display given fields in output.

EOF
exit 1;

}

# Parse command line.
for ($i = 0; $i <= $#ARGV; $i++) {

$_ = $ARGV[$i];
usage() if $_ eq '--help' || $_ eq '-h';
$all = 1 if $_ eq '--all' || $_ eq '-a' || $_ eq '-e';
$full = 1 if $_ eq '--full' || $_ eq '-f';
if ($_ eq '--format' || $_ eq '-o') {
$i++;
$format = $ARGV[$i];

}
}

$fieldlist = 'pid';
for (@fields) {

$fieldlist .= ",$_";
}

# Run the system ps
%p = ();
open PS, "/bin/ps --no-header -ewo $fieldlist |";
for (<PS>) {

s/^\s*//;
@f = split /\s+/;
$n = 0;
$pid = shift @f;
# Extract the fields from the output
$p{$pid} = {};
for (@f) {
$p{$pid}{$fields[$n]} = $_;
$n++;

}
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}

# Run the system ps again for the badly behaved fields
for $field (@specialfields) {

open PS, "/bin/ps --no-header -ewo pid,$field |";
for (<PS>) {
# Extract that field from the output
/(\d+)\s+(.*)/;
$p{$1}{$field} = $2;

}
}

close PS;

print "<processes xmlns=\"urn:ns:clm.xml-unix.ps\"";
print " sid=\"", $p{$$}{sid}, "\"";
print " all=\"true\"" if $all;
print " full=\"true\"" if $full;
print " format=\"$format\"" if $format ne '';
print ">\n";
# Dump processes in order of PID
for (sort { $a <=> $b } keys %p) {

$proc = $p{$_};
print " <process pid=\"$_\"";#command=\"$proc->{command}\"/>\n";
for (keys %$proc) {
print " $_='", escape($proc->{$_}), "'";

}
print "/>\n";

}
print "</processes>\n";

#include <iostream>
#include <string>
#include <vector>

#include <libxml/parser.h>
#include <libxml/xpath.h>

const string DEFAULT_DEST_XPATH = "/*";
const string DEFAULT_SOURCE_XPATH = "/*/node()";

// Class to encapsulate command line arguments.
class Args
{

int _argc;
vector<string> _args;

public:
typedef vector<string>::iterator iterator;
typedef vector<string>::const_iterator const_iterator;

Args(int argc, char *argv[])
: _argc(argc)

{
_args.resize(argc);
for (int i = 0; i < argc; i++)
_args[i] = argv[i];

}

const string& prog_name() const
{
return _args[0];

}

iterator begin()
{
return _args.begin();

}

iterator end()
{
return _args.end();

41



}
};

// Source document filename and XPath
struct Path
{

string _file;
string _xpath;

};

bool is_option(const string& s)
{

return s[0] == '-';
}

void usage()
{

cerr << "Usage: cat [--format] [--encoding enc] [[--to xpath] destdoc]\n"
" [[--from xpath] sourcedoc ...]\n"
"\n"

"Options/Arguments:\n"
"\t--format adds whitespace to the output document to indent it.\n"
"\t--encoding enc writes the output document in the given encoding.\n"
"\tdestdoc XML document to concatenate on to.\n"
"\t--to xpath XPath expression indicating where in destdoc\n"
"\t the concatenated nodes should be inserted.\n"
"\tsourcedoc XML document to be concatenated on to destdoc.\n"
"\t--from xpath XPath expression indicating which nodes in\n"
"\t sourcedoc should be used.\n"
"\n"
"The source XPath expression defaults to \"/*/node()\".\n"
"The destination XPath expression defaults to \"/*\".\n"
;

exit(1);
}

void parse_commandline(Args& args, Path& dest, vector<Path>& source,
bool& format, string& encoding)

{
int state = -3;
Args::const_iterator i = args.begin() + 1;
Path next_source;
while (i != args.end())
{
if (*i == "--help" || *i == "-h")
usage();

switch (state)
{
case -3:
if (*i == "--format" || *i == "-f")
{
format = true;
i++;

}
state = -2;
break;

case -2:
if (*i == "--encoding" || *i == "-e")
{
state = -1;
i++;

}
else
state = 0;

break;

case -1:
if (is_option(*i))
usage();

encoding = *i;
state = 0;
i++;
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break;

case 0:
if (*i == "--to" || *i == "-t")
{
state = 1;
i++;

}
else if (*i == "--from" || *i == "-f")
{
state = 4;
next_source._xpath = DEFAULT_SOURCE_XPATH;
i++;

}
else
state = 2;

break;

case 1:
if (is_option(*i))
usage();

dest._xpath = *i;
state = 2;
i++;
break;

case 2:
if (*i == "--from" || *i == "-f")
{
state = 4;
next_source._xpath = DEFAULT_SOURCE_XPATH;
i++;

}
else if (is_option(*i))
usage();

dest._file = *i;
state = 3;
i++;
break;

case 3:
next_source._xpath = DEFAULT_SOURCE_XPATH;
if (*i == "--from" || *i == "-f")
{
state = 4;
i++;

}
else
state = 5;

break;

case 4:
if (is_option(*i))
usage();

next_source._xpath = *i;
state = 5;
i++;
break;

case 5:
if (is_option(*i))
usage();

next_source._file = *i;
source.push_back(next_source);
state = 3;
i++;
break;

}
}

if (state == -1 || state == 1 || state == 4 || state == 5)
usage();

}
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void error(const string& msg)
{

cerr << "cat: " << msg << endl;
exit(2);

}

int main(int argc, char *argv[])
{

Args args(argc, argv);

Path dest;
vector<Path> source;
bool format;
string encoding;

dest._file = "-";
dest._xpath = DEFAULT_DEST_XPATH;

parse_commandline(args, dest, source, format, encoding);

xmlSubstituteEntitiesDefault(1);
xmlLoadExtDtdDefaultValue = 1;

// Read in the destination document
xmlDocPtr xml_dest = xmlParseFile(dest._file.c_str());

// Evaluate the XPath expression to find the destination document's
// insertion point
xmlXPathContextPtr xml_dest_context = xmlXPathNewContext(xml_dest);

xmlXPathObjectPtr insertion_point_nodeset = xmlXPathEval(
(const xmlChar*) dest._xpath.c_str(), xml_dest_context);

if (insertion_point_nodeset == NULL)
error("Destination XPath must be valid");

if (insertion_point_nodeset->type != XPATH_NODESET)
error("Destination XPath must evaluate to a nodeset");

if (insertion_point_nodeset->nodesetval == 0 ||
insertion_point_nodeset->nodesetval->nodeNr == 0)
error("Destination XPath must evaulate to a nodeset with at least one node");

xmlNodePtr insertion_point = insertion_point_nodeset->nodesetval->nodeTab[0];

xmlXPathFreeObject(insertion_point_nodeset);
xmlXPathFreeContext(xml_dest_context);

// Insert each source document's nodes into the destination document at the
// insertion point
for (vector<Path>::const_iterator i = source.begin(); i != source.end(); i++)
{
// Read in the source document
xmlDocPtr xml_source = xmlParseFile(i->_file.c_str());

// Evaluate the XPath expression to find the source document's nodes
xmlXPathContextPtr xml_source_context = xmlXPathNewContext(xml_source);

xmlXPathObjectPtr source_nodeset = xmlXPathEval(
(const xmlChar*) i->_xpath.c_str(), xml_source_context);

if (source_nodeset == NULL)
error("Source XPath must be valid");

if (source_nodeset->type != XPATH_NODESET)
error("Source XPath must evaluate to a nodeset");

// Loop through each node in the nodeset and add them to the
// destination document
for (int j = 0; j < source_nodeset->nodesetval->nodeNr; j++)
xmlAddChild(insertion_point, xmlCopyNode(

source_nodeset->nodesetval->nodeTab[j], 1));

xmlXPathFreeObject(source_nodeset);
xmlXPathFreeContext(xml_source_context);
xmlFreeDoc(xml_source);

}

int save_ret;
if (encoding == "")
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save_ret = xmlSaveFormatFile("-", xml_dest, format ? 1 : 0);
else
save_ret = xmlSaveFormatFileEnc("-", xml_dest, encoding.c_str(),

format ? 1 : 0);

if (save_ret == 0)
error("Error writing output document");

xmlFreeDoc(xml_dest);
xmlCleanupParser();

}

#include <iostream>
#include <string>
#include <vector>

#include <libxml/parser.h>
#include <libxml/xpath.h>

const string DEFAULT_CONTEXT_XPATH = "/*/*";
const string DEFAULT_NODE_XPATH = ".//text()";

// Class to encapsulate command line arguments.
class Args
{

int _argc;
vector<string> _args;

public:
typedef vector<string>::iterator iterator;
typedef vector<string>::const_iterator const_iterator;

Args(int argc, char *argv[])
: _argc(argc)

{
_args.resize(argc);
for (int i = 0; i < argc; i++)
_args[i] = argv[i];

}

const string& prog_name() const
{
return _args[0];

}

iterator begin()
{
return _args.begin();

}

iterator end()
{
return _args.end();

}
};

bool is_option(const string& s)
{

return s[0] == '-';
}

void usage()
{

cerr << "Usage: sort [--context xpath] [--node xpath | --expr xpathexpr] [--reverse] [--numeric] [sourcedoc ...]\n"
"\n"

"Options/Arguments:\n"
"\t--context xpath XPath location indicating the context of the \"match\"\n"
"\t path.\n"
"\t--node xpath XPath location indicating which nodes in the context\n"
"\t nodes should be used for sorting.\n"
"\t--expr xpathexpr XPath expression evaluated in the given context to\n"
"\t be used for sorting.\n"
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"\t--reverse sorts nodes in reverse order.\n"
"\t--numeric indicates that sorting should be performed numerically, not\n"
"\t lexicographically.\n"
"\tsourcedoc XML document to be sorted.\n"
"\n"
"The context XPath location defaults to \"/*/*\".\n"
"The node XPath location defaults to \".//text()\".\n"
;

exit(1);
}

void parse_commandline(Args& args, vector<string>& source, string& context,
string& node, string& expr, bool& numeric, bool& reverse)

{
int state = 0;
Args::const_iterator i = args.begin() + 1;

node = "";
expr = "";

while (i != args.end())
{
if (*i == "--help" || *i == "-h")
usage();

switch (state)
{
case 0:
if (*i == "--context" || *i == "-c")
{
state = 1;
i++;

}
else if (*i == "--node" || *i == "-n")
{
state = 2;
i++;

}
else if (*i == "--expr" || *i == "-e")
{
state = 3;
i++;

}
else if (*i == "--reverse" || *i == "-r")
{
reverse = true;
i++;

}
else if (*i == "--numeric" || *i == "-N")
{
numeric = true;
i++;

}
else
{
if (is_option(*i))

usage();
state = 4;

}
break;

case 1:
if (is_option(*i))
usage();

context = *i;
state = 0;
i++;
break;

case 2:
if (is_option(*i) || !expr.empty())
usage();

node = *i;
state = 0;
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i++;
break;

case 3:
if (is_option(*i) || !node.empty())
usage();

expr = *i;
state = 0;
i++;
break;

case 4:
if (is_option(*i))
usage();

source.push_back(*i);
i++;
break;

}
}

if (state == 1 || state == 2 || state == 3)
usage();

}

void error(const string& msg)
{

cerr << "sort: " << msg << endl;
exit(2);

}

string context = DEFAULT_CONTEXT_XPATH;
string node;
string expr;
bool numeric = false;
bool reverse = false;

// Compare two nodes in a document.
bool lt(xmlNodePtr a, xmlNodePtr b, xmlXPathContextPtr c)
{

if (!node.empty())
{
// --node used on command line

// Evaluate node in the a context
c->node = a;
xmlXPathObjectPtr an = xmlXPathEval((xmlChar*) node.c_str(), c);
// Evaluate node in the b context
c->node = b;
xmlXPathObjectPtr bn = xmlXPathEval((xmlChar*) node.c_str(), c);
// Loop over each node in the result nodesets
for (int i = 0; i < min(an->nodesetval->nodeNr, bn->nodesetval->nodeNr); i++)
{
// Cast the nodes to a string
xmlChar* s1 = xmlXPathCastNodeToString(an->nodesetval->nodeTab[i]);
xmlChar* s2 = xmlXPathCastNodeToString(bn->nodesetval->nodeTab[i]);
// Compare the strings
int r = xmlStrcmp(s1, s2);
xmlFree(s1);
xmlFree(s2);
if (r < 0)
return !reverse;

else if (r > 0)
return reverse;

}
return false;

}
else
{
// --expr used on command line

// Evaluate node in the a context
c->node = a;
xmlXPathObjectPtr an = xmlXPathEvalExpression((xmlChar*) expr.c_str(), c);
// Evaluate node in the b context
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c->node = b;
xmlXPathObjectPtr bn = xmlXPathEvalExpression((xmlChar*) expr.c_str(), c);
double r;
if (numeric)
{
// Compare the two nodes numerically
double d1 = xmlXPathCastToNumber(an);
double d2 = xmlXPathCastToNumber(bn);
r = d1 - d2;

}
else
{
// Compare the two nodes lexicographically
xmlChar* s1 = xmlXPathCastToString(an);
xmlChar* s2 = xmlXPathCastToString(bn);
r = xmlStrcmp(s1, s2);
xmlFree(s1);
xmlFree(s2);

}
xmlXPathFreeObject(an);
xmlXPathFreeObject(bn);
// Reverse the sort order if required
if (r < 0)
return !reverse;

else
return reverse;

}
}

int main(int argc, char* argv[])
{

Args args(argc, argv);

vector<string> source;

parse_commandline(args, source, context, node, expr, numeric, reverse);

if (node.empty() && expr.empty())
node = DEFAULT_NODE_XPATH;

xmlSubstituteEntitiesDefault(1);
xmlLoadExtDtdDefaultValue = 1;

if (source.empty())
source.push_back("-");

// First thing to do is cat the source documents together.
// If the default cat behaviour is unacceptable, the user should cat the
// documents himself before running sort.

// Read in the destination document
xmlDocPtr xml_dest = xmlParseFile(source[0].c_str());

// Evaluate the XPath expression to find the destination document's
// insertion point
xmlXPathContextPtr xml_dest_context = xmlXPathNewContext(xml_dest);

xmlXPathObjectPtr insertion_point_nodeset = xmlXPathEval(
(const xmlChar*) "/*", xml_dest_context);

if (insertion_point_nodeset == NULL)
error("Destination XPath must be valid");

if (insertion_point_nodeset->type != XPATH_NODESET)
error("Destination XPath must evaluate to a nodeset");

if (insertion_point_nodeset->nodesetval == 0 ||
insertion_point_nodeset->nodesetval->nodeNr == 0)
error("Destination XPath must evaulate to a nodeset with at least one node");

xmlNodePtr insertion_point = insertion_point_nodeset->nodesetval->nodeTab[0];

xmlXPathFreeObject(insertion_point_nodeset);
xmlXPathFreeContext(xml_dest_context);

// Insert each source document's nodes into the destination document at the
// insertion point
for (vector<string>::const_iterator i = source.begin() + 1; i != source.end(); i++)

48



{
// Read in the source document
xmlDocPtr xml_source = xmlParseFile(i->c_str());

// Evaluate the XPath expression to find the source document's nodes
xmlXPathContextPtr xml_source_context = xmlXPathNewContext(xml_source);

xmlXPathObjectPtr source_nodeset = xmlXPathEval(
(const xmlChar*) "/*/node()", xml_source_context);

if (source_nodeset == NULL)
error("Source XPath must be valid");

if (source_nodeset->type != XPATH_NODESET)
error("Source XPath must evaluate to a nodeset");

// Loop through each node in the nodeset and add them to the destination
// document
for (int j = 0; j < source_nodeset->nodesetval->nodeNr; j++)
xmlAddChild(insertion_point, xmlCopyNode(

source_nodeset->nodesetval->nodeTab[j], 1));

xmlXPathFreeObject(source_nodeset);
xmlXPathFreeContext(xml_source_context);
xmlFreeDoc(xml_source);

}

// Now that the documents have been cated together, the sorting can be done

// Evaluate the context XPath location
xmlXPathContextPtr xml_dest_ctx = xmlXPathNewContext(xml_dest);
xmlXPathObjectPtr context_nodeset = xmlXPathEval(

(const xmlChar*) context.c_str(), xml_dest_ctx);

// Make sure all context nodes have the same parent
xmlNodePtr parent;
int num = context_nodeset->nodesetval->nodeNr;
if (num > 0)
{
parent = context_nodeset->nodesetval->nodeTab[0]->parent;
for (int i = 1; i < num; i++)
if (parent != context_nodeset->nodesetval->nodeTab[i]->parent)
error("Context nodes must all have the same parent");

xmlNodePtr pos[num];
xmlNodePtr n = parent->children;
for (int i = 0; i < num && n; n = n->next)
if (context_nodeset->nodesetval->nodeTab[i] == n)
pos[i++] = n;

// bubble sort (stable!)
for (int i = 0; i < num; i++)
{
for (int j = 0; j < num; j++)
if (i != j)
if (lt(pos[i], pos[j], xml_dest_ctx))
{

// swap
xmlNodePtr no = pos[i];
pos[i] = pos[j];
pos[j] = no;

if (parent->children == pos[i])
{
parent->children = pos[j];

}
else if (parent->children == pos[j])
{
parent->children = pos[i];

}
if (parent->last == pos[i])
{
parent->last = pos[j];

}
else if (parent->last == pos[j])
{
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parent->last = pos[i];
}

pos[i]->prev->next = pos[j];
pos[i]->next->prev = pos[j];
pos[j]->prev->next = pos[i];
pos[j]->next->prev = pos[i];

xmlNodePtr next = pos[i]->next;
xmlNodePtr prev = pos[i]->prev;
pos[i]->next = pos[j]->next;
pos[i]->prev = pos[j]->prev;
pos[j]->next = next;
pos[j]->prev = prev;

}
}

// Write result document
xmlSaveFormatFile("-", xml_dest, 0);

}

xmlFreeDoc(xml_dest);
xmlCleanupParser();

}
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