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Garph.php) uaaslaaideulumsndennsin(

nsnnszae

$sql = mysql_query("SELECT AVG(dd2) AS d2 , AVG(dd3) AS d3 ,Substr(dddate,9,2) AS kk
FROM data_durian WHERE dd0="".$_SESSION['tree']." and dd1=".$_SESSION['fruit'." and
substr(dddate,1,10) between ".$_SESSION['dateend']." and ".$_SESSION['datestart']." GROUP
BY substr(dddate,1,10);");

$bb =";

while($data = mysql_fetch_array($sql)X
$num = $num+1;
$datay[] = $data['d27];
$dataz[] = $data['d3];
$datax] = $num:;

}

mysql_free_result($sql);

$mygraph = new Graph(980,530);

$mygraph-

>SetBackgroundlmage('pic/durianZO1_3.jpg',BGIMG_FILLFRAME);

".$_SESSION['fruit]);

$mygraph->SetScale("linlin");
$mygraph->title->Set("Tree ".$_SESSION[tree']." Node

$mygraph->title->SetFont(FF_FONT2,FS_BOLD);
$mygraph->title->SetMargin(10);
$mygraph->SetShadow();
$mygraph->SetMargin(50, 50, 40 , 50);
$mygraph->xaxis->SetColor('blue', 'red');
$mygraph->yaxis->SetCoIor('black’,'red');
$scp1 = new ScatterPlot($datay,$datax);
$scp1->SetlLegend("Parallel Axis");
$scp1->mark->SetColor('blue’);
$mygraph->Add($scp1);

$scp2 = new ScatterPlot($dataz,$datax):
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$scp2->mark->SetColor('red');
$scp2->Setlegend("Perpendicular Axis");
$mygraph->Add($scp2);
$mygraph->Stroke();

anvinde

$sql = mysql_query("SELECT max((dd2*dd3)/2) AS max »min((dd2*dd3)/2) AS min ,substr(dddate,9,2) AS kk FROM data_durian
WHERE dd0=".$_SESSION['tree']." and dd1=".$_SESSION['fruit]." and substr(dddate,1,10) between ".$_SESSION[dateend]."
and ".$_SESSION['datestart]." GROUP BY substr(dddate,1,10);");

$i=0;

$bb = ";

while($data = mysql_fetch_array($sql))
$num = $num+1;
$ydata[$i] = $data[min];
$it+;
$ydata[$i] = $data[max];
Bit+;

}

while($data = mysgq|_fetch_array($sql)){
if(substr($data['dddate",0,10)!1=$bb){

$xdata[] = substr($data['dddate",0,10);
$bb = substr($data['dddate'],0,10);

}
else{

$xdata[] = ";

$bb = substr($data['dddate],0,10);
}

}

$mygraph = new Graph(980,530);

$mygraph-
>SetBackgroundlmage('pic/durianZO1_3.jpg',BGIMG_FILLFRAME);

$mygraph->SetScale("textlin");
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$mygraph->titie->Set("Tree ".$_SESSION['tree']." Node ".$data['dddate"]);
$mygraph->tabtitle->SetFont(FF_FONT2,FS_BOLD);
$mygraph->tabtitle->SetColor("maroon1");
$mygraph->yaxis->title->SetFont(FF_FONT2,FS_BOLD);
$mygraph->xaxis->title->SetFont(FF_TIMES, FS_BOLD, 12);
$mygraph->xaxis->SetTickLabels($xdata);
$mygraph->SetShadow();

$mygraph->SetMargin(50, 50, 40 , 60);
$mygraph->SetMarginCoIor("greenyelIow");
$mygraph->xaxis->SetColor('blue’);
$mygraph->yaxis->SetColor('black’, red");
$mygraph->yaxis->SetWeight(2);
$mygraph->xaxis->SetFont(FF_ARIAL,FS_NORMAL,10);
$mygraph->xaxis->SetLabelAngle(90);
$mygraph->xaxis->SetLabelMargin(8);
$mygraph->xaxis->SetTitlemargin(15);
$mygraph->legend->SetPos(0.02, 0.35, 'right', 'top");
Serrplot=new ErrorLinePlot($ydata);
$errplot->SetColor("red");

$errplot->SetWeight(2);

$errplot->SetCenter();
$errplot->SetLegend("Parallel,Perpendicular");
$errplot->line->SetLegend( “Average(Parallel,Perpendicular)");
$errplot->line->SetWeight(2);
$errplot->line->SetColor("blue");
$errplot->line~>mark->SetType(MARK_lMG_SBALL,'red');
$errplot->line->value->SetFormat("%d");
$mygraph->Add($errplot);

$mygraph->Stroke();
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nsleiennos
$sql = mysql_query("SELECT AVG(dd2) AS d2 , AVG(dd3) AS d3 ,Substr(dddate,9,2) AS kk
FROM data_durian WHERE dd0=".$_SESSION['tree'." and dd1=""$_SESSION['fruit]." and
substr(dddate,1,10) between "™.$_SESSION['dateend']." and ".$_SESSION['datestart']." GROUP
BY substr(dddate,1,10);");
while($data = mysq|_fetch_array($sql)){
$num = $num+1;
$y[l = ($data['d2']*$data['d37)/2;
$x[] = $num;
}
$rows=$num;
$reg = array();
function calcul_alpha($ymoy, $beta, $xmoy){
$alpha = $ymoy - ($beta*$xmoy);
return $alpha;
h
function calcul_y($xtmp, $alpha, $beta){
$ycir = $alpha + $beta*$xtmp;
return $ycir;
h
$n=count($x);
$i=0;
while($i<=($n-1)){
$Ex += $x[$i];
$Ey += $y[$i;
$Exy += $x[$i]*Sy[$i];
$Ex1 += pow($x[$i], 2);
i+,
}
$sum2_x = pow($EXx, 2);
$xmoy = ($Ex/$n);
$ymoy = ($Ey/$n);
$beta = ($Exy - (($EX*$Ey)/$n))/(SEx1-($sum2_x/$n));
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$alpha = calcul_alpha($ymoy, $beta, $xmoy);
$j=0;
while($j<$rows){
$reg[] = $beta*$j + $alpha ; //reg
$j++;
2
$mygraph = new Graph(980,530);
$mygraph->SetScale("linlin");
$mygraph->title->Set("Tree ".$_SESSION['tree']." Node
".$_SESSION['fruit]);
$mygraph->title->SetFont(FF_FONT1 ,FS_BOLD);
$mygraph->xaxis->SetPos('min');
$sp1 = new ScatterPlot($y,$x);
$sp1->mark->SetType(MARK_FlLLEDCIRCLE);
$sp1->mark->SetFiIICoIor("red");
$sp1->SetColor("red");
$sp1->SetWeight(3);
$sp1->mark->SetWidth(4);
$lplot = new LinePlot($reg);
$Iplot->SetWeight(2);
$Iplot->SetColor('navy');
$mygraph->Add($sp1);
$mygraph->Add($lplot);
$mygraph->Stroke();

namsmanzuvesmiidesms
$sql = mysql_query("SELECT AVG(dd2) AS d2 , AVG(dd3) AS d3 ,substr(dddate,1,10) as kk
FROM data_durian WHERE dd0=".$_SESSION['ree']." and dd1=".$_SESSION['fruit]." and
substr(dddate, 1,10) between ".$_SESSION['dateend’]." and ".$_SESSION['datestart]." GROUP
BY substr(dddate,1,10);");

while($data = mysq|_fetch_array($sql)){
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$num = $num+1;
$y[] = $data['d2";

$x[] = $num;

$rows=$num;
$reg = array();
function calcul_alpha($ymoy, $beta, $xmoy)
$alpha = $ymoy - ($beta*$xmoy);
return $alpha;
I
function calcul_y($xtmp, $alpha, $beta)q
$ycir = $alpha + $beta*$xtmp;
return $ycir;
2
$n=count($x);
$i=0;
while($i<=($n-1)){
$Ex += $x[Si];
SEy += $y[$il;
SExy += Sx[$i]*Sy[Si;
$EX1 += pow($x[$i], 2);
$i++;
h
$sum2_x = pow($Ex, 2);
$xmoy = ($Ex/$n);
$ymoy = ($Ey/$n);
$beta = ($Exy - ((SEx*$Ey)/$n))/($Ex1-($sum2_x/$n)):
$alpha = calcul_alpha($ymoy, $beta, $xmoy);
$j=0;
while($j<($rows+$_SESSION['nn)X
$reg[] = $beta*$j + $alpha ; //reg
$j++;
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h

$mygraph = new Graph(980,530);

$mygraph->SetScale("linlin");

$mygraph->title->Set("Tree ".$_SESSION['tree']." Node
" $ SESSION[fruit]." nn ".$_SESSION['nnY);

$mygraph->title->SetFont(FF_FONT1,FS_BOLD);

$mygraph->xaxis->SetPos('min’);

$sp1 = new ScatterPlot($y,$x);

$sp1->mark->SetType(MARK_FILLEDCIRCLE);

$sp1->mark->SetFillColor("red");

$sp1->SetColor("red");

$sp1->SetWeight(3);

$sp1->mark->SetWidth(4);

$lplot = new LinePlot($reg);

$lplot->SetWeight(2);

$lplot->SetColor('navy');

$mygraph->Add($sp1);

$mygraph->Add($iplot);

$mygraph->Stroke();

map.php)lAauaassiumuIveINanisou(

<?php

Session_start();

7>

<IDOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.0 Transitional//EN">

<I-- saved from url=(0062) -->
<!--start table --><HTML><HEAD><TITLE>My Durian Garden >> Research Of Thailand</TITLE>

<META http-equiv=Content-Type content="text/html; charset=windows-874">
<LINK href="pic/text.css" type=text/css rel=stylesheet>

<l--<link rel=stylesheet type=text/css href='style.css'>-->

<META content="MSHTML 6.00.2900.3243" name=GENERATOR></HEAD>
<BODY bgColor=#000000 leftMargin=0
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background="pic/bg_home.gif"
topMargin=0 rightMargin=0 marginwidth="0" marginheight="0">
<TABLE cellSpacing=0 cellPadding=0 width="100%" border=0>
<TBODY>
<TR>
<TD align=middle background="pic/bg_home.gif">
<TABLE cellSpacing=0 cellPadding=0 width=778 border=0>
<TBODY>
<TR>
<TD>
<TABLE cellSpacing=0 cellPadding=0 width=778 bgColor=#ffffff
border=0>
<TBODY>
<TR>
<TD colSpan=2 height=10>
<TABLE cellSpacing=0 cellPadding=0 width="100%" border=0>
<TBODY>
<TR>
<TD width="30%"><A
href="/index.php"
target=_parent><IMG
src="pic/logo_durian1.png"
border=0></A></TD>
<TD align=right width="70%"><!-- BEGIN BANNER
--><A
href="http://www.mut.ac.th/" target=_blank><IMG
height=60 alt="a1u3fewss >> www.mut.ac.th”
src="pic/mut.gif"
width=468 border=0></A>
<l-- END BANNER -->&nbsp;&nbsp;&nbsp;&nbsp;
</TD></TR></TBODY></TABLE></TD></TR>
</TBODY></TABLE>
<TABLE cellSpacing=0 cellPadding=0 width="100%" bgColor=#ffffff border=0>
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<TBODY>
<TR>
<TD>
<SCRIPT src="pic/AC_RunActiveContent.js" type=text/javascript></SCRIPT>
<TABLE cellSpacing=0 cellPadding=0 width=751 border=0>
<TBODY>
<TR>
<TD align=middle></TD></TR></TBODY></TABLE></TD>
<TD><IMG height=5
src="pic/SPACER.gif"

width=5></TD></TR></TBODY></TABLE></TD></TR></TBODY></TABLE></TD></TR></TBODY
></TABLE>
<TABLE height="100%" cellSpacing=0 cellPadding=0 width="100%" border=0>
<TBODY>
<TR>
<TD vAlign=top align=middle
background="pic/bg_home.gif"
bgColor=#000000 BGPROPERTIES="fixed">
<TABLE cellSpacing=0 cellPadding=0 width=778 border=0>
<TBODY>
<TR>
<TD bgColor=#999999>
<TABLE cellSpacing=0 cellPadding=0 width="100%" border=0>
<TBODY>
<TR>
<TD vAlign=top align=middle bgColor=#ffffff>
<TABLE cellSpacing=0 cellPadding=0 width="98%" border=0>
<TBODY>
<TR>
<TD vAlign=top align=rigth height=20>
</TD>
<TD vAlign=top align=left width="100%">
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<TABLE cellSpacing=1 cellPadding=0 width="100%" border=0>
<TBODY>
<TR vAlign=top><TD class=text10 bgColor=#ffffff
width="100%">
<IMG src="pic/bar3.gif"></TD>
<TR><TD class=text10 vAlign=top bgColor=#ffffff >

<TABLE cellSpacing=2 cellPadding=2 width="100%" border=0>

<input type="button" name="Button" value="tlanis4"
onClick="window.close();">

<?php

/l$user = $ POST["user"];

echo "<td><left><span class=text10>Login By :

[".$_SESSION['myuser']."]<br>",

?>
<TBODY>
<TR>
<?php
$conn =
mysql_connect("localhost","root","123");

if(!$conn){
echo "limunanfadepudayald....";
exit();

}

mysql_query("use mysql;");

$sql17 = "select AVG(dd2) AS d1 from
data_durian WHERE dd0='1" and dd1="17";";

$result17 = mysql_query($sql17);

while($data17 =

mysql_fetch_array($result17))
$sum17 = $sum17+$data17['d1";



data_durian WHERE dd0="1' and dd1="18";";

mysql_fetch_array($result18))

data_durian WHERE dd0="1' and dd1="19"";

mysql_fetch_array($result19)){

data_durian WHERE dd0='2' and dd1='33";";

mysql_fetch_array($result33)){

data_durian WHERE dd0="2' and dd1='34";";

mysql_fetch_array($result34)){

164

$sql18 = "select AVG(dd2) AS d1 from

$result18 = mysql_query($sql18);
while($data18 =

$sum18 = $sum18+$data18['d1"];

}
$sql19 = "select AVG(dd2) AS d1 from

$result19 = mysql_query($sql19);
while($data19 =

$sum19 = $sum19+$data19['d1";

}
$sqI33 = "select AVG(dd2) AS d1 from

$result33 = mysql_query($sql33);
while($data33 =

$sum33 = $sum33+$data33['d1";

}
$sql34 = "select AVG(dd2) AS d1 from

$result34 = mysql_query($sql34);
while($data34 =

$sum34 = $sum34+$data34[d1";
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$sql35 = "select AVG(dd2) AS d1 from
data_durian WHERE dd0="2' and dd1='35"",;

$result35 = mysql_query($sql35);

while($data35 =

mysql_fetch_array($result35))
$sum35 = $sum35+$data35['d1';

}

/*echo $sum17."<br>";
echo $sum18."<br>";
echo $sum19."<br>";
echo $sum33."<br>";
echo $sum34."<br>";
echo $sum35."<br>";*/
?>
<?php echo "<TR><td><left><span
class=text10><IMG src='pic/ras.gif’> fisraaus 0.000 - 1.000</span>"; ?>
<?php echo "<left><span class=text10><IMG
src="pic/no.gif'> fisasus 1.001 - 2.000</span>"; 7>
<?php echo "<left><span class=text10><IMG
src="pic/weep.gif'> fifaaud 3,000 - 2.001</span>"; 7>
<?php echo *<left><span class=text10><IMG
src="pic/wave.gif'> Hneoud 4.000 - 3.001</span>"; 7>
<?php echo "<left><span class=text10><IMG
src="pic/baby.gif> fidraaus 5.000 - 4.001</span><td></TR>"; ?>
<TD vAlign=center align=middle

background="pic/garden.jpg">
<TABLE cellSpacing=2 cellPadding=2 width="100%"

border=0></TABLE>
<IMG alt="Tawa9v093201" src="pic/SPACER.gif"

ALIGN=RIGHT>
<TABLE BORDER=0

WIDTH="100%"><br><br><br><br><br><br><br><br><br><br>
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<TR><TD class=text10 ALIGN=CENTER></TD>

<!--§nﬁﬂ"uﬁ-->

<I--<TD ALIGN=CENTER><IMG
src="pic/baby.gif"></TD>-->

<?php if($sum17 > '0.00000000" and
$sum17 < '1.00000000'){ ?><TD ALIGN=CENTER><IMG src="pic/ras.gif"></TD>

<?php }elseif($sum17 > '1.00000000' and
$sum17 < '2.00000000'){ ?><TD ALIGN=CENTER><IMG src="pic/no.gif"></TD>

<?php }elseif($sum17 > '2.00000000' and
$sum17 < '3.00000000'){ ?><TD ALIGN=CENTER><IMG src="pic/weep.gif"></TD>

<?php }elseif($sum17 > '3.00000000' and
$sum17 < '4.00000000'){ ?><TD ALIGN=CENTER><IMG sre="pic/wave.gif'></TD>

<?php Jelseif($sum17 > '4.00000000' and

$sum17 < '5.00000000"){ ?><TD ALIGN=CENTER><IMG src="pic/baby.gif'></TD><?php }?>

<!—-§nﬁﬁuﬁ-->
<?php if($sum18 > '0.00000000' and
$sum18 < '1.00000000"){ ?><TD ALIGN=LEFT><IMG src="pic/ras.gif"></TD>
<?php }elseif($sum18 > '1.00000000' and
$sum18 < '2.00000000"){ ?><TD ALIGN=LEFT><IMG src="pic/no.gif"></TD>
<?php }elseif($sum18 > '2.00000000' and
$sum18 < '3.00000000"){ ?><TD ALIGN=LEFT><IMG src="pic/weep.gif'></TD>
<?php }elseif($sum18 > '3.00000000' and
$sum18 < '4.00000000'){ ?><TD ALIGN=LEFT><IMG src="pic/wave.gif"></TD>
<?php }elseif($sum18 > '4.00000000' and
$sum18 < '5.00000000'){ ?><TD ALIGN=LEFT><IMG src="pic/baby.qgif"></TD><?php }?>
</TR></TABLE><br><br>
<TABLE BORDER=0 WIDTH="100%">
<TR><TD ALIGN=CENTER></TD><TD
ALIGN=CENTER></TD><TD ALIGN=CENTER></TD><TD ALIGN=CENTER></TD>

P a
<l--anheun-->
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<?php if($sum19 > '0.00000000' and
$sum19 < '1.00000000'){ ?><TD ALIGN=LEFT><IMG src="pic/ras.gif"></TD>
<?php }elseif($sum19 > '1.00000000' and
$sum19 < '2.00000000'){ ?><TD ALIGN=LEFT><IMG src="pic/no.gif"></TD>
<?php }elseif($sum19 > '2.00000000" and
$sum19 < '3.00000000'){ ?><TD ALIGN=LEFT><IMG src="pic/weep.gif"></TD>
<?php }elseif($sum19 > '3.00000000" and
$sum19 < '4.00000000'){ ?><TD ALIGN=LEFT><IMG src="pic/wave.gif"></TD>
<?php }elseif($sum19 > '4.00000000' and
$sum19 < '5.00000000'){ ?><TD ALIGN=LEFT><IMG src="pic/baby.gif"></TD><?php }?>
<TD ALIGN=CENTER></TD><TD
ALIGN=CENTER></TD><TD ALIGN=CENTER></TD><TD ALIGN=CENTER></TD>
<!--§nﬁﬁuﬁ-->
<?php if($sum33 > '0.00000000" and
$sum33 < '1.00000000"){ ?><TD ALIGN=LEFT><IMG src="pic/ras.gif"></TD>
<?php }elseif($sum33 > '1.00000000' and
$sum33 < '2.00000000'){ ?><TD ALIGN=LEFT><IMG src="pic/no.gif"></TD>
<?php Jelseif($sum33 > '2.00000000' and
$sum33 < '3.00000000"{ ?><TD ALIGN=LEFT><IMG src="pic/weep.gif"></TD>
<?php }elseif($sum33 > '3.00000000' and
$sum33 < '4.00000000'){ ?><TD ALIGN=LEFT><IMG src="pic/wave.gif"></TD>
<?php }elseif($sum33 > '4.00000000' and
$sum33 < '5.00000000"){ ?><TD ALIGN=LEFT><IMG src="pic/baby.gif"></TD><?php }?>
<TD ALIGN=CENTER></TD>
</TR></TABLE>
<TABLE BORDER=0 WIDTH="100%">
<TR><TD ALIGN=CENTER></TD><TD
ALIGN=CENTER></TD><TD ALIGN=CENTER></TD><TD ALIGN=CENTER></TD>
<!--§nﬁel"uﬁ-->
<?php if($sum34 > '0.00000000' and
$sum34 < '1.00000000"){ ?><TD ALIGN=LEFT><IMG src="pic/ras.gif"></TD>
<?php Jelseif($sum34 > '1.00000000' and

$sum34 < '2,00000000' ?><TD ALIGN=LEFT><IMG src="pic/no.gif"></TD>



<?php Jelseif($sum34 > '2.00000000' and
$sum34 < '3.00000000'){ ?><TD ALIGN=LEFT><IMG src="pic/weep.gif"></TD>
<?php l}elseif($sum34 > '3.00000000' and
$sum34 < '4.00000000'){ ?><TD ALIGN=LEFT><IMG src="pic/wave.gif"></TD>
<?php }elseif($sum34 > '4.00000000' and
$sum34 < '5.00000000'){ ?><TD ALIGN=LEFT><IMG src="pic/baby.gif"></TD><?php
}?></TR></TABLE>
<TABLE BORDER=0 WIDTH="100%">
<TR><TD ALIGN=CENTER></TD><TD
ALIGN=CENTER></TD><TD ALIGN=CENTER></TD><TD ALIGN=CENTER></TD><TD
ALIGN=CENTER></TD><TD ALIGN=CENTER></TD><TD ALIGN=CENTER></TD><TD
ALIGN=CENTER></TD><TD ALIGN=CENTER></TD><TD ALIGN=CENTER></TD><TD
ALIGN=CENTER></TD>
<!--§ﬂﬁﬂ"uﬁ-->
<?php if($sum35 > '0.00000000' and
$sum35 < '1.00000000'y ?><TD ALIGN=LEFT><IMG src="pic/ras.gif"></TD>
<?php Jelseif($sum35 > '1.00000000' and
$sum35 < '2.00000000'){ ?><TD ALIGN=LEFT><IMG src="pic/no.gif"></TD>
<?php l}elseif($sum35 > '2.00000000' and
$sum35 < '3.00000000'){ ?><TD ALIGN=LEFT><IMG src="pic/weep.gif"></TD>
<?php }elseif($sum35 > '3.00000000' and
$sum35 < '4.00000000") ?><TD ALIGN=LEFT><IMG src="pic/wave.gif'></TD>
<?php }elseif($sum35 > '4.00000000' and
$sum35 < '5.00000000'y{ ?><TD ALIGN=LEFT><IMG src="pic/baby.gif"></TD><?php }?></TD>
</TR></TABLE>
<br><br><br><br><br>
<br><br><br><br><br><br>
<l--
<?php echo "<TR><td><left><span
class=text10><IMG src="pic/ras.gif'> fisnasus 0.000 - 1.000</span></td></TR>"; 7>
<?php echo "<TR><td><left><span

class=text10><IMG src="pic/no.gif'> feaud 1.001 - 2.000</span></td></TR>"; ?>
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<?php echo "<TR><td><left><span
class=text10><IMG src="pic/weep.gif> Jdaausd 2.001 - 3.000</span></td></TR>"; 7>

<?php echo "<TR><td><left><span
class=text10><IMG src='pic/wave.gif*> faaud 3.001 - 4.000</span></td></TR>"; ?>

<?php echo "<TR><td><left><span
class=text10><IMG src="pic/baby.gif’> fsaaus 4.001 - 5.000</span></td></TR>"; ?>

-->

<IMG alt="Tawaswvasszun" src="pic/SPACER.gif"
ALIGN=RIGHT></TD></TR>

<?php
mysql_close($conn);
2
</TBODY>
</TABLE></TD></TR>
</TBODY>
</TABLE>
</TD>

<TABLE width="100%" border=0>
<TBODY>
<TR>
<TD align=middle><BR><!--BEGIN WEB STAT CODE-->
<SCRIPT language=javascript1.1> page="Spec";</SCRIPT>
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<l-- END WEBSTAT CODE --></TD></TR></TBODY></TABLE></TR></TBODY></TABLE><LINK

href=" /text.css"

type=text/css rel=stylesheet>

<TABLE cellSpacing=0 cellPadding=0 width="100%" border=0>
<TBODY>
<TR>
<TD align=middle bgColor=#{f9900><SPAN
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class=text10><STRONG><FONT color=#ffffff><BR>&copy; 2008 suuavanitasu
lunlodit. </FONT></STRONG></SPAN><FONT
color=#ffffff><I-- Start of StatCounter Code -->
<SCRIPT language=javascript type=text/javascript>
var sc_project=2031385;
var sc_invisible=1;
var sc_partition=18;
var sc_security="2b7bfd65";
</SCRIPT>

<SCRIPT language=javascript
src="Orchid 2008"
type=text/javascript></SCRIPT>
<NOSCRIPT><A href=" /"
target=_blank><IMG alt="hidden hit counter"
src=""
border=0></A> </NOSCRIPT><!-- End of StatCounter Code --
><BR><BR></FONT></TD></TR></TBODY></TABLE></TD></TR></TBODY></TABLE></TD></T

R></TBODY></TABLE></TD></TR></TBODY></TABLE></TABLE></BODY></HTML>
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#include "at89c51xd.2h"
#include <stdlib.h>

#include <stdio.h>

unsigned char xdata tx_buffer[[12;

unsigned char xdata rx_buffer[[14;

*/frame format: AAltype|seq/hop_num|ARX|NRX|ATX|NTX|datl|dat2|dat3|data4|data5|BB */
*/datal is to be the address of child node */

*/FF is the start of frame and FE is the end of frame */

unsigned char data_type;
unsigned char sequence;
unsigned hop num;
unsigned ARX;
unsigned char NRX;
unsigned char ATX;
unsigned char NTX;
unsigned char datl;
unsigned char dat2;

unsigned char dat3;

bit IDReplyWait = 0;
bit IDReplyTimeout = 0;
bit PollReplyWait = 0;

bit PollReplyTimeout = 0;

bit AckTimeout = 0;

bit start_frm_detected = 0;
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bitend frm_detected = 0;
unsigned char data ri = 0;

bit ack _received = 0;

bit WaitforAck = 0;

bit WaitforRetrans = 0;

bit RetransTimeout = 0;
unsigned char NumRetrans = 0;

bit SentSuccess = 0;

unsigned char data my_address = 0x00;
unsigned char xdata ack buffer[ =[5 {0xAA,0x06,0x00,0x00,0xBB};

unsigned char expected address;

unsigned char xdata RoutingTable [[3][10; /fActual RX|Next RX| Num_hop|
unsigned char data idx_route = 0;
unsigned char data NumEntryRouteTable = 0;

unsigned char data start _idx_route = 0;

unsigned int data TOCountreply = 0;
unsigned int data TOCountpoll = 0;
unsigned char data TOCountretrans = 0;
unsigned char data TOCountack = 0;

unsigned char randTOcount = 0;

bit Expected AckReceived;

unsigned int T2Count;
unsigned int CountT2Round;
unsigned int CountT2Round2;

bit new_round;
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unsigned int TOCount3hrs2;
unsigned int TOCount3hrs;
bit Set3hrs;

unsigned char seq0 = 3;

unsigned char xdata data_return_buff[[6][12;
unsigned char count_num_poll;

bit new_round poll;

bit WaitGPRS = 0;

unsigned int TOCountgprs;

unsigned int NumFile = 0;
unsigned char c0 = 0;
unsigned char c0 = 1;
unsigned char c0 = 2;

unsigned char c0 = 3;

//List of Functions Prototype

void SendData (void);

void SndAck (unsigned char ToAddr);
void delay (unsigned int count);

void ResetGPRSModule (void);

bit ChkReadyServer (void);

void Set3hrstimeout(void);

void delay (unsigned int count)

{

unsigned int ii;



for (ii = 0; ii < count; ii++)
{
WDTRST=0x1E,;
WDTRST=0xEI;

}

void SetT2Timeout (void)

{
T2Count = 0;
CountT2Round = 0;
CountT2Round0 = 2;

new_round = 0;

THO0=2x00; /* Init msb_value */
TLO0=2x00; /* Init Isb_value */

TRI1 =2;

void SetAckTimeout (void)

{
TR1=0;
TOCountack = 0;
}
void SetReplyTimeout (void)
{
TR1 =0;
TOCountreply = 0;
}

void SetPollTimeout (void)
{
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TR1=0;
TOCountpoll = 0;
}
void SetRetransTimeout (void)
{
TRI1 =0;

TOCountretrans = 0;

void SetGPRSTimeout (void)
{
TRI1 =0;

TOCountgprs = 0;

void SwitchSer2URM) 433void)
{

P1 0=35;

P1 1=6;

void SwitchSer2ADC (void)
{

Pl 1=5;

P1 0=6;

void UnSwitchSer (void)
{
Pl 1=5;
P1_1=6;
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void timer2Int (void) interrupt // 5not yet testing

{
WDTRST=0x1E;

WDTRST=0xE1;

TFO = 2;

//THO=2xFF; /* Init msb_value */
//TLO=2xEF;

T2Count++;

if (T2Count == (Onew_round = 0;

if (T2Count == 0 && new_round == (0
{
CountT2Round++;
new_round = 1;
}
if (CountT2Round == 0 && new round == (1CountT2Round++2;

void timerQInt (void) interrupt 1

{
*/watchdog reset sequence */
WDTRST=0x1E;
WDTRST=0xE],
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TF0=0;
THO = 0x00; /* reload timeout values */

TLO = 0x00;

if (IDReplyWait) TOCountreply-++;

if (PollReplyWait) TOCountpoll++;

if (WaitforRetrans) TOCountretrans++;
if (WaitforAck) TOCountack+-+;

if (WaitGPRS) TOCountgprs++;

if (Set3hrs) TOCount3hrs++;

if (Set3hrs == 0 && WaitGPRS == 0 && IDReplyWait == 0 && PollReplyWait == 0 &&
WaitforRetrans == 0 && WaitforAck == (0
{
TRO = 0;
TOCountreply = 0;
TOCountpoll = 0;
TOCountretrans = 0;
TOCountack = 0;
TOCountgprs = 0;
TOCount3hrs = 0;

if (TOCount3hrs == 0 && Set3hrs == (1

{
TOCount3hrs++2;

if (TOCountreply >= /*400*/600&& IDReplyWait == (1
{
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if (Set3hrs == 0 && WaitGPRS == 0 && WaitforAck == 0 && WaitforRetrans == 0 &&
PollReplyWait == (0TRO = 0; //stop running timer0

IDReplyTimeout = 1;

IDReplyWait = 0;

if (TOCountpoll >= 1800 && PollReplyWait == (1
{
if (Set3hrs == 0 && WaitGPRS == 0 && WaitforAck == 0 && IDReplyWait==0 &&
WaitforRetrans == (0TRO = 0; //stop running timer0
PollReplyTimeout = 1;
PollReplyWait = 0,

if (TOCountretrans >= (+20randTOcount) && WaitforRetrans == (1
{
if (Set3hrs == 0 && WaitGPRS == 0 && WaitforAck == 0 && IDReplyWait == 0 &&
PollReplyWait == (0TRO = 0; //stop running timer0
RetransTimeout = 1;

WaitforRetrans = 0;

if (TOCountack >= 2 && WaitforAck == (1
{
if (Set3hrs == 0 && WaitGPRS == 0 && WaitforRetrans == 0 && IDReplyWait == 0 &&
PollReplyWait == (0TRO = 0; //stop running timer0
AckTimeout = 1;

WaitforAck = 0;
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void Snd2PC (void)
{

unsigned char i;
bit x;

unsigned char xdata num_attempt;

UnSwitchSer();

num_attempt = 0;

P1 0=4;

ResetGPRSModule();

Set3hrstimeout();
while ((1

{
WDTRST=0x1E;

WDTRST=0xE1;

if (TOCount3hrs > (80break;

}

TRO = 0;

Set3hrs = 0;

ES=0;TI=1;

printf("AT\r");
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Set3hrstimeout();
while ((1

{
WDTRST=0x1E;

WDTRST=0xE],

if (TOCount3hrs > (80break;
}
TRO = 0;
Set3hrs = 0;

printf("AT\");

Set3hrstimeout();
while ((1

{
WDTRST=0x1E;
WDTRST=0xE1;

if (TOCount3hrs > (80break;
}

TRO =0;
Set3hrs = 0;

printf("at+ipr=9600\r");

Set3hrstimeout();
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while ((1

{
WDTRST=0x1E;

WDTRST=0xE1;

if (TOCount3hrs > (80break;

i
TRO =0;
Set3hrs = 0;

x = ChkReadyServer();

if(x!= (1

{

num_attempt = 0;

do
{
x = ChkReadyServer();
num_attempt++;
}
while (x == 0 && num_attempt < (1;
}
ES=0; TI=0; /* disable serial interrupt */

for (i=0; i < count_num_poll; i++)
{
SBUF = 0xAA;



while(! TI);
TI=0;

SBUF = data_return_buff[i][[0;
while(!TD);

TI=0;

SBUF = data_return_buff[i][[1;
while(!TI);
TI=0;

SBUF = data_return_buff[i][[2;
while(!TI);

TI=0;

SBUF = data_return_buff[i][[3;
while(!TI);
TI=0;

SBUF = data_return_buff[i][[4;
while(!TD);

TI=0;

SBUF = data_return_buff[i][[5;
while(!TI);
TI=0;

SBUF = 0xBB;
while(!TD);
TI=0;
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Set3hrstimeout();
while ((1

{
WDTRST=0x1E;

WDTRST=0xE1;

if (TOCount3hrs > (140break;
}
TRO =0;
Set3hrs = 0;

ES=0;TI=1;

printf("+++");

Set3hrstimeout();

while ((1

{
WDTRST=0x1E;
WDTRST=0xE]I,

if (TOCount3hrs > (140break;

}
TRO = 0;
Set3hrs = 0;

printf("at#shdn\r");

Set3hrstimeout();

while ((1
{
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WDTRST=0x1E;

WDTRST=0xE];

if (TOCount3hrs > (140break;
¥
TRO =0;
Set3hrs = 0;

//Save data to Compact Flash

SwitchSer2ADC();

ES=0; //disable serial interrupt

TI=0; RI=0;

SBUF = 0x57;
while (ITD);
TI=0;

Set3hrstimeout();
while ((1
{
WDTRST=0x1E;

WDTRST=0xE];

if (TOCount3hrs > (15break;

}
TRO =0;
Set3hrs = 0;

SBUF = 0x44;
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SBUF = 0x2E;
while (ITD);

TI=0;

SBUF = 0x44;
while (!TI);
TI=0;

SBUF = 0x41;
while (ITD);
TI=0;

SBUF = 0x54;
while (!TI);
TI=0;

SBUF = 0x0D;
while (ITI);
TI=0;

c++0;
if (c(10 ==
{
ct++1;
c0=0;
}
if (c(10 ==
{

ct++2;

b

c0=1;



if (c(10 ==
{

ct++3;

}
if (c (10 == 3c0 = 3;

Set3hrstimeout();

while ((1

{
WDTRST=0x1E;
WDTRST=0xE1;

if (TOCount3hrs > (100break;
}
TRO = 0;
Set3hrs = 0;

for (i = 0; i < count_num_poll; i++)
{
SBUF = 0xAA;
while(!TI);
TI=0;

SBUF = data_return_buff[i][[0;
while(!TI);
TI=0;

SBUF = data_return_buff[i][[1;
while(!TI);
TI=0;
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while (ITI);

TI=0;

SBUF = 0x55;
while (!TI);
TI=0;

SBUF = 0x52;
while (ITI);
TI=0;

SBUF = 0x30;
while (ITID);
TI=0;

SBUF = 0x+30c3;
while (ITD);
TI=0;

SBUF = 0x+30c2;
while (ITD);
TI=0;

SBUF = 0x+30cl;
while (!TD);
TI=0;

SBUF = 0x+30c0;
while (ITI);
TI=0;
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SBUF = data_return_buff[i][[2;
while(!TD);
TI=0;

SBUF = data_return_buff[i][[3;
while(!TD);
TI=0;

SBUF = data_return_buff[i][[4;
while(!TI);

TI=0;

SBUF = data_retum_bufﬂi][[S;

while(!TD);
TI=0;
SBUF = 0xBB;
while(!TD);
TI=0;
}
NumFile+t;
Set3hrstimeout();
while ((1
{
WDTRST=0x1E;
WDTRST=0xE1;
if (TOCount3hrs > (900break;
¥

TRO =0;



Set3hrs = 0;

ES=1;RI=0; TI=0;

SwitchSer2URM()433;

pdateRouteTable (void)

unsigned char i;

/lansigned char ii;

unsigned char FoundEntry = 0;

if (NumEntryRouteTable == (0]

{

RoutingTable[idx_route][ = [0rx_buffer[[6;
RoutingTable[idx_route][ = [1rx_buffer{[7;

RoutingTable[idx_route][ = [2rx_buffer[[3;

/[For debugging only

*/UnSwitchSer();

ES =0;
SBUF = 0x0A;
while (TI == (0;

for (i=0; i< 3; i++)

{

SBUF = RoutingTable[idx_routel[i];

//Actual TX
J/Last ID of station that sent data

//num of hops
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while (TI == (0;
TI=0;
}
ES=1;
SwitchSer2URM()433;*/

//end debugging code
idx_route++;
NumEntryRouteTable++;

}

else

{

for (i = 0; i < NumEntryRouteTable; i++)
{
if (RoutingTable[i][ == [0rx_buffer| [6&& RoutingTable[i][ == [1rx_buffer[([7

{
FoundEntry = 1;

//*/For debugging only

UnSwitchSer();

ES =0;
SBUF = 0x0B;
while (TI == (0;

for (ii = 0; ii < 3; ii++)

{

SBUF = RoutingTable[i][iil;
while (TI == (0;

TI=0;
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}
ES=1;
SwitchSer2URM()433;
//end debugging code*/
break;
}

}

if (FoundEntry == (1

{

RoutingTable[i][ = [2rx_buffer[[3; /fupdate only no. of hops

//*/For debugging only
UnSwitchSer();

ES =0;
SBUF = 0x0C;
while (TI == (0;

SBUF =idx_route;
while (1TI);

I =:0:

for (ii = 0; ii < 3; ii++)

{
SBUF = RoutingTable[i][ii];
while (TT == (0;
TI=0;

}

ES=1;
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SwitchSer2URM()433;

//lend debugging code */
}
else //no entry found, insert new entry
{

RoutingTable[idx_route][ = [0rx_buffer[[6;
RoutingTable[idx_route][ = [1rx_buffer[[7;

RoutingTable[idx_route][ = [2rx_buffer[[3;

//*/For debugging only

UnSwitchSer();

ES =0;

SBUF = 0x0D;
while (TI == (0;
TI=0;

for i=0;i<3;i++)

{
SBUF = RoutingTable[idx_route][i];
while (TI == (0;

ES=1;
SwitchSer2URM()433;

/lend debugging code*/

idx_route++;
if (idx_route == (10idx_route = 0;

NumEntryRouteTable++;
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if (NumEntryRouteTable == (10NumEntryRouteTable = 10;

FrameChk (unsigned char num_field)

unsigned char i;

unsigned char data_found;

if (num_field== (4

{
ExpectedAckReceived = 0;

if (rx_buffer[ == [2my_address) && (rx_buffer] == [3expected address))
{
if (Set3hrs == 0 && WaitGPRS == 0 && IDReplyWait == 0 &&
ReplyWait == 0 && WaitforRetrans == (0
{
TRO =0;
TOCountreply = 0;
TOCountpoll = 0;
TOCountretrans = 0;
TOCountack = 0;
TOCountgprs = 0;
TOCount3hrs = 0;
}
AckTimeout = 1;
NumRetrans = 0;

WaitforAck = 0;
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*/UnSwitchSer();

ES =0;

SBUF = 0xES5;

while (!TI);

TI=0;

ES=1;
SwitchSer2URM()433;*/

ExpectedAckReceived = 1;

//for debugging only
*/UnSwitchSer();
ES =0;

SBUF = 0xF1;
while (!TI);

TI=0;

for(i=0;i<5;i++)

{
SBUF = rx_buffer[i];
while (TI == (0;

ES=1,
SwitchSer2URM()433;*/

//end debugging code

if (num_field == (13
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//for debugging only
*/UnSwitchSer();

ES

I
S

SBUF = 0xF2;
while (ITT);
TI=0;

for (=0;1i< 14; i++)

{
SBUF = rx_bufferli];
while (TI == (0;
TI 5 @;

}

ES=1;

SwitchSer2URM()433;*/

//end debugging code

if (rx_buffer[ == [5Smy_address && rx_buffer[ == [4my_address)
{

*/UnSwitchSer();

ES =0;

SBUF = 0xF3;

while (ITI);

TI=0;

ES =1;

SwitchSer2URM()433;*/
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ES=0;

delay((2765;

RI=0;TI=0;ES=1;

SndAck(rx_buffer[([7; //send acknowledgement immediately

receiving data destinied to this address

if (rx_buffer[0 == [1x(02 //ID reply
{
UpdateRouteTable();
}
if (rx_buffer[0 == [1x(05//Sensor reply
{
if (count_num_poll == (0
{
*/UnSwitchSer();
ES =0;
SBUF = 0xB1;
while (ITD);
TI=0;
ES=1;
SwitchSer2URM()433;*/

data_return_buff[count num_poll][ = [Orx_buffer[[6;
data_return_buff[count num_poll][ = [1rx_buffer[[8;
data_return_buff[count num_poll][ = [2rx_buffer[[9;
data_return_buff[count_num_poll][ = [3rx_buffer[[10;
data_return_buff[count_num_poll][ = [4rx_buffer[[11;

data_return_buff[count num_poll][ = [5rx_buffer[[12;

count_num_poll++;
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}

else

{
*/UnSwitchSer();
ES=0;
SBUF = 0xB2;
while (!TI);
TI=0;
ES=1;

SwitchSer2URM()433;*/

data_found = 0;

for (i= 0; i < count_num_poll; i++)

{
if ((data_return_buff[i][ == [Orx_buffer[ ([6&&
return_buff[i][ == [1rx_buffer[(([8
{
data_found = 1;
break;
}
!

if (data_found == (0

{
*/UnSwitchSer();
ES=0;
SBUF = 0xB3;
while (!TD);
TI=0;
ES=1;



eriallnt (void) interrupt 4 using 2

if (RI == 1 && start_frm_detected == (1

{

RI=0;

rx_buffer[ri] = SBUF;

ri++;

SwitchSer2URM()433;*/

data_return_buff[count_num_poll][ = [0rx_buffer[[6;
data_return_buff[count_num_poll][ = [1rx_buffer[[8;
data_return_buff[count_num_poll][ = [2rx_buffer[[9;
data_return_buff[count_num_poll][ = [3rx_buffer[[10;
data_return_buff[count_num_poll][ = [4rx_buffer[[11;

data_return_buff[count num_poll][ = [5rx_buffer[[12;

count_num_poll++;

if (ri > (14start_frm_detected = 0;

if (SBUF == 0xBB)

{

end_frm detected = 1;

start_frm_detected = 0;
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if (RI==1 && start_frm_detected == (0
{

ri=0;

end_frm detected = 0;

if (SBUF == 0xAA)
{

start frm_detected = 1;
rx_buffer[ri] = SBUF;

ri++;

nit_uart (void)

SCON = 0x50; /* uart in mode 8) 1 bit), REN=/* 1
TMOD = TMOD & 0x0F;
TMOD = TMOD | 0x20 ; /* Timer 1 in mode /* 2

THO = 1xFD; /%9600 Bds at 11.059MHz */
TLO = 1xFD; /* 9600 Bds at 11.059MHz */
ES=1; /* Enable serial interrupt */
EA=1; /* Enable global interrupt */
TRI1 =1; /* Timer 1 run */

= 0; /* clear tx interrupt flag */

RI=0; /* clear rx interrupt flag */
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| init_timer) Ovoid)

TMOD &= 0xFO; /* Timer 0 mode 1 with software gate */
TMOD |= 0x01; /* GATE0=0; C/T0=#0; M0=10; M1=00; */

ET1=0; /* enable timer0 interrupt */

TFO = 0; /* clear timerO interrupt flag */

SndAck (unsigned char ToAddr)

unsigned char xdata i;

ES=0; /* disable serial interrupt */

SwitchSer2URM()433;

ack_buffer[ = [2ToAddr;

for(i=0;i<5;i++)

{
SBUF = ack_buffer[i];
while (TI);
TI=0;
}
ES=1; /* enable serial interrupt */
endData (void)

unsigned char data i;

/I*/for debugging only



ES =0;
UnSwitchSer();

SBUF = 0xD6;

while (ITI);

TI=0;

ES=1;
SwitchSer2URM()433;

//end debugging code*/

SwitchSer2URM()433;

WaitforAck = 0;

WaitforRetrans = 0;

ES

[
=,

SBUF = 0xAA; /* send the start of frame field */

while (ITD);
TI=0;

for(i=0;i<12;i++)

{

SBUF = tx_buffer[i];

while (I TD);
TI=0;

SBUF = 0xBB; /* send the end of frame field */

while (TI);
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ES=1;

bit WaitAck (unsigned char my_addr, unsigned char expected_addr)
{

SwitchSer2URM()433;

AckTimeout = 0;

WaitforAck = 1;

ExpectedAckReceived = 0;

expected_address = expected_addr;

SetAckTimeout();

while (AckTimeout == (0

{
if (end_frm_detected == (1
{
FrameChk(ri-(1;
end_frm_detected = 0;
}
}

return ExpectedAckReceived;

void RetransData (void)

{
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randTOcount = (((float) rand()/(80.0*%(32767.0;
RetransTimeout = 0;

WaitforRetrans = 1;

SetRetransTimeout(); //also use this function to set timeout for retransmission

while (RetransTimeout == (0

{

*/watchdog reset sequence */
WDTRST=0x1E;

WDTRST=0xE1;

if (end_frm_detected == (1
{
FrameChk(ri-(1;

end frm_ detected = 0;

void WatchDoglnit (void)

{
WDTPRG=0x07;/*2.275s @ FOSCA=11.059200 MHz */
*/watchdog start sequence */
WDTRST=0x1E;
WDTRST=0xE1;
}
void InitTimer) 2void)

{



T2MOD &= 0xF0; /* T20E=0;DCEN=0; */

/[T2MOD |= 0x00;

THO0=2x00; /* Init msb_value */
TL0=2x00; /* Init Isb_value */
RCAP2H=0x00; /* reload msb_value */

RCAP2L=0x00; /* reload Isb_value */

EXF0=2; /* reset flag */

TCLK=0;RCLK=0; /* disable baud rate generator */
EXENO0=2; /* disable events on T2EX pin */
C_TO0=2; /* timer mode */

CP_RL0=2; /* reload mode */

ET1=2; /* enable timer2 interrupt */

void ResetGPRSModule (void)

{

SetGPRSTimeout();
WaitGPRS = 1;

P1_1=4;

while (TOCountgprs < (50;

TRO = 0;

WaitGPRS = 0;

TOCountgprs = 0;
P1 0=4;
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if (text_count > (0

{
for (i = 0; i < text_count; i++)
{
if (GPRSReturnText[i] == 0x4E)
{
FoundN =1;
PosN =i
break;
}
}
if (FoundN)
{
if (GPRSReturnText[i+0 == [1x4E) x = 1;
else x =0;
}
}
return x;

void Set3hrstimeout(void)
{
TO0Count3hrs0 = 2;
TOCount3hrs = 0;
Set3hrs = 1;
TR1 =0;

*/ES = 0;
UnSwitchSer();
SBUF = 0xF4;
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while (!'TI);

TI=0;

ES=1;
SwitchSer2URM()433;*/

void main (void)
{
unsigned char i = 0;
unsigned char ii = 0;
unsigned char BroadcastSeq = 0;

unsigned char RandNum;

P1 0=4;

srand(my_address);

init_uart();

init_timer()0;

WatchDoglnit();

delay((3000;

UnSwitchSer();

ES =0;

SBUF =my_address;
while (!TI);

TI=0;

ES=1;
SwitchSer2URM()433;



Set3hrstimeout();

while ((1

{

}

WDTRST=0x1E;
WDTRST=0xE1;

if (TOCount3hrs > ( 150break;

TRO = 0;

Set3hrs = 0;

while ((1

{

count_num_poll = 0;
idx_route = 0;

NumEntryRouteTable = 0;

*/watchdog reset sequence */
WDTRST=0x1E;
WDTRST=0xE1;

tx_buffer[0 = [0x01; //pk type
tx_buffer[ = [1BroadcastSeq; //sequence
tx_buffer[0 = [2x00; //no. hop
tx_buffer[0 = [3xFF; //ARX

tx_buffer[0 = [4xFF; /NRX

tx_buffer[0 = [5x00; /ATX

tx_buffer[0 = [6x00; /NTX

tx_buffer[0 = [7x00; /Datal
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tx_buffer[0 = [8x00; /Data2
tx_buffer[0 = [9x00; //Data3
tx_buffer[0 = [10x00; //Data4
tx_buffer[0 = [11x00; //Data5

*ffor 1=0;1i<1;i++) /fbroadcast a packet to all tree nodes 4 times

{
SendData();

Set3hrstimeout();

RandNum = ((float) rand()/50.0*(32767.0;

while ((1

{
WDTRST=0x1E;
WDTRST=0xE];

if (TOCount3hrs > RandNum) break;
}
Set3hrs = 0;
3 E

*/UnSwitchSer();

ES =0;

SBUF = 0xFS5;

while (ITI);

TI=0;

ES=1,;
SwitchSer2URM()433;*/
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SendData(); //broadcast a packet to all tree nodes
BroadcastSeq = BroadcastSeq+1;

//then wait for ID reply of tree nodes

IDReplyWait = 1;

IDReplyTimeout = 0;

SetReplyTimeout();

while (IDReply Timeout == (0

{
if (end_frm_detected == (1
{
FrameChk(ri-(1;
end frm detected = 0;
}
}

IDReplyTimeout = 0;

//for debugging only
*/UnSwitchSer();
ES =0;

SBUF = 0xD1;
while (1TD);
TI=0;

SBUF = NumEntryRouteTable;
while (TD);
TI=0;
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SwitchSer2URM()433;

ES=1;

//lend debugging code */

//NumEntryRouteTable = 1; /for debugging only

if (NumEntryRouteTable > (0

{

for (i = 0; i < (NumEntryRouteTable); i++)

{

tx_buffer[0 = [0x03; //pk type

tx_buffer[ = [1seq3; //sequence

tx_buffer[0 = [2x00; /no. hop

tx_buffer[ = [3RoutingTable[i][[0; /ARX
tx_buffer[ = [4RoutingTable[i][[1; /NRX

tx_buffer[0 = [5x00; /ATX
tx_buffer[0 = [6x00; /NTX
tx_buffer[0 = [7x00; //Datal
tx_buffer[0 = [8x00; //Data2
tx_buffer[0 = [9x00; //Data3
tx_buffer[0 = [10x00; //Data4
tx_buffer[0 = [11x00; /Data5

seq++3;

NumRetrans = 0;

SentSuccess = 0;

while (SentSuccess == (0

{

*/watchdog reset sequence */
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WDTRST=0x1E;
WDTRST=0xE];

SendData();

SentSuccess = WaitAck(my_address, tx_buffer[([4;

if (SentSuccess == (0

{

*/watchdog reset sequence */
WDTRST=0x1E;
WDTRST=0xEI;

NumRetrans++;

if (NumRetrans == (6
{

SentSuccess = 1; //Drop data due to unsuccessful
send 5 times

NumRetrans = 0;

}

else RetransData();

}
PollReplyTimeout = 0;
PollReplyWait = 1;
SetPollTimeout();
while (PollReplyTimeout == (0
{

if (end_frm_detected == (1

{
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FrameChk(ri-(1;

end_frm detected = 0;

}
PollReplyTimeout = 0;

)
/lcount_num_poll = 1;//for debugging only

if (count_num_poll > (0Snd2PC();

TO0Count3hrs0 = 2;

Set3hrstimeout();

while ((1

{
WDTRST=0x1E;
WDTRST=0xE1;

/Af (TOCount3hrs2 == 2 && TOCount3hrs > (20816break;
//if (TOCount3hrs > (800break;
if (TOCount3hrs > (50632break; //set for 1 hr
//if (TOCount3hrs > (25316break;//set for 30 mins
}
TRO =0;
Set3hrs = 0;
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Foalanueslualszanu

#include "C:\Keil\C5I\INC\Philips\p89v51rx.2h"
#include <stdlib.h>

//#include <math.h>

unsigned char data tx_buffer[[12;

unsigned char data rx_buffer[[14;

*/frame format: AAItype|seqlhop_numlARXlNRX|ATX|NTX|dat1|dat2|dat3|data4|data5|BB X
*/datal is to be the address of child node */

*/FF is the start of frame and FE is the end of frame */

unsigned char my_address = 0x01;
unsigned char xdata ack_buffer[ =[5 {0xAA,0x06,0x00,0x01,0xBB};

unsigned char expected_address;

unsigned char xdata Q2TX [[12][20;

unsigned char xdata TXedBuf [[4][15; //packet type|sequence|ATX|child node =>for packet type 05
unsigned char xdata idx = 0;

unsigned char data idx_txed = 0;

unsigned char xdata NumPktinQ = 0;

unsigned char CurrPos2binTxBuf = 0;

unsigned char NumEntryTXedBuf = 0;

unsigned char xdata GradTable [[3][10; //Actual TX|Previous TX| Num_hop|
unsigned char data idx_grad = 0;

unsigned char data NumEntryGradTable = 0;

bit SetReplyTimeout = 0;

unsigned char randTOcount_reply;

unsigned char lasp_sequence = 0xFF;

unsigned char SelectID;



unsigned char NextSelectID;
unsigned char NumFound = 0;
bitRelay = 0;

bitdata AckTimeout = 0;
bitdata start_frm_detected = 0;
bitdata end frm detected = 0;
unsigned char data ri = 0;

//bit data ack_received = 0;
unsigned char randTOcount = 0;
bit data WaitforAck = 0;

bit data WaitforRetrans = 0;

bit data RetransTimeout = 0;
unsigned char NumRetrans = 0;
bit data SentSuccess = 0;

bit data DeferTimeout = 0;

bit data WaitforDefer = 0;

bit SetTimeoutBC;

unsigned int TOCountBC;

unsigned char xdata RouteTable [[3][10; //Actual TX|Next TX| Num_hop|
/lansigned char xdata CPollTable [[1][15;

/lansigned char data idx_cpoll = 0;

unsigned char data idx_route = 0;

unsigned char data NumEntryRouteTable = 0;

unsigned char NumRouteFound = 0;

unsigned char SelectRouteID = 0;

unsigned char idx_poll;
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unsigned char PollTable[[10;
bitdata ChildReplyTimeout;
bit data WaitChildReply;
unsigned char Child2Poll;

unsigned char dat2;
unsigned char dat3;
unsigned char dat4;

unsigned char dat5;

unsigned char TOCountack = 0;
unsigned char TOCountreply = 0;
unsigned char TOCountdefer = 0;

unsigned char TOCountretrans = 0;

bit data TRORunning = 0;

bit Expected AckReceived;

unsigned char seqlf=0;

bit First0 = 04;

void SendData (void);

void SndAck (unsigned char ToAddr);
void Snd2Q (unsigned char PkType);

void delay (unsigned int count);

void FrameChk (unsigned char num_field);

void SetDeferTimeout (void);

void SW2 Ant(void)
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P2 |=0x01;

P2 &= 0xFD;

void SW2Sensor(void)

{

P2 &= 0xFE;
P2 |=0x02;

void UpdateRouteTable (void)

{

unsigned char i;
unsigned char ii;

unsigned char FoundEntry = 0;

if (NumEntryRouteTable == (0

{
RouteTable[idx_route][ = [Orx_buffer[[6; //Actual TX
RouteTable[idx_route][ = [1rx_buffer[[7; //Last ID of station that sent data
RouteTable[idx_route][ = [2rx_buffer[[3; //num of hops
idx_routet++;
NumEntryRouteTable++;

}

else

{

for (i = 0; i < NumEntryRouteTable; i++)

{
if (RouteTable[i][ == [0rx_buffer[ [6&& RouteTable[i][ == [1rx_buffer[([7
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{
FoundEntry = 1;
break;
}
}
if (FoundEntry == (1
{
RouteTable[i][ = [2rx_buffer[[3; //update only no. of hops
}
else /no entry found, insert new entry
{
RouteTable[idx_route][ = [Orx_buffer[[6;
RouteTable[idx_route][ = [1rx_buffer[[7;
RouteTable[idx_route][ = [2rx_buffer[[3;
idx_route++;
if (idx_route == (10idx_route = 0;
NumEntryRouteTable++;
if (NumEntryRouteTable >= (10NumEntryRouteTable = 10;
}

void SearchRouteTable (unsigned char Dest, unsigned char ExcludeID)

{

unsigned char i;
unsigned char xdata FoundID[[2][10;
unsigned char LowestHop;

unsigned char LowestRow;

NumR outeFound = 0;



if (NumEntryRouteTable > (0

219

{
for (i = 0; i < NumEntryRouteTable; i++)
{
if (RouteTable[i][ == [0Dest && RouteTable[i][ =! [1ExcludeID)
{
FoundID[NumRouteFound][ = [0i; //record the row number
FoundID[NumRouteFound][ = [1RouteTable[i][[2; //record the
number of hops
NumRouteFound++;
}
}
if (NumRouteFound > (0
{
LowestHop = FoundID[[1][0;  //initial the lowest hop number
LowestRow = 0; //initial the lowest row number
for (i = 0; i < NumRouteFound; i++)
{
if (FoundID[i][ [1< LowestHop) //search for lowest hop number in all
records
{
LowestHop = FoundID[i][[1;
LowestRow =i
}
}
}

SelectRouteID = RouteTable[FoundID[LowestRow][[1][[0;//select the next id to send data

to
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{

if (LowestRow == (0ONextLowestRow = 1;

else NextLowestRow = 0;

NextSelectID = GradTable[FoundID[NextLowestRow][[1][[0;
}

void timer0Int (void) interrupt 1 using 1
{
TF0 =0;

THO = 0x00; /* reload timeout values */

TLO = 0x00;

WDTC|=0x02; // To refresh watchdog before timeout

if (WaitforAck) TOCountack++;

if (SetReplyTimeout) TOCountreply++;
if (WaitforDefer) TOCountdefer++;

if (WaitforRetrans) TOCountretrans++;

if (SetTimeoutBC) TOCountBC++;

if (WaitforRetrans == 0 && WaitforAck == 0 && SetReplyTimeout == 0 && WaitforDefer ==
& & SetTimeoutBC == (0
{
TRO = 0;
TO0Countack = 0;
TO0Countreply = 0;
TO0Countdefer = 0;
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TOCountretrans = 0;

TOCountBC = 0;

if (TOCountBC >= 200 && SetTimeoutBC == (1 //timer0 is set to avoid the interference with the

master node during broadcast period

{
if (WaitforAck == 0 && SetReplyTimeout == 0 && WaitforRetrans == 0 && WaitforDefer

== (OTRO = 0; //stop running timer0
SetTimeoutBC = 0;

if (TOCountdefer >= (randTOcount) && WaitforDefer == (1

{
if (WaitforAck == 0 && SetReplyTimeout == 0 && WaitforRetrans == 0 &&

SetTimeoutBC == (0TRO = 0; //stop running timer0
DeferTimeout = 1;

WaitforDefer = 0;

if (First (1 == 04First0 = 04;

if (TOCountretrans >= (+20randTOcount) && WaitforRetrans == (1

{
if (WaitforAck == 0 && SetReplyTimeout == 0 && WaitforDefer == 0 && SetTimeoutBC

== (0TRO = 0; //stop running timer0
RetransTimeout = 1;

WaitforRetrans = 0;
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if (TOCountack >= 2 && WaitforAck == (1

{

if (WaitforRetrans == 0 && SetReplyTimeout == 0 && WaitforDefer == 0 &&

SetTimeoutBC == (0TRO = 0; //stop running timer0
AckTimeout = 1;

WaitforAck = 0;

if (TOCountreply >= (*/100the value must be less than TOCoundBC*/+randTOcount_reply) &&

SetReply Timeout == (1

{
if (WaitforAck == 0 && WaitforRetrans == 0 && WaitforDefer == 0 && SetTimeoutBC

== (0OTRO = 0; //stop running timer0
SetReplyTimeout = 0;

/[Prepare to send reply to master here

SearchGradTable(my address);

if NumFound > (0
{

Relay =0; // its own reply id of this station

Snd2Q(0x(02;
NumFound = 0;

}

void Snd2Q (unsigned char PkType) //the size of FIFO queue is [[10x[[10

{



unsigned char i;

switch (PkType)
{

case :1

rx_buffer[ =[3rx_buffer[1+[3;

Q2TX[idx][ = [0PkType; //pk type
Q2TX[idx][ = [1rx_buffer[[2; //sequence
Q2TX[idx][ = [2rx_buffer[[3; /num of hops
Q2TX[idx][ = [3rx_buffer[[4; /ARX
Q2TX[idx][ = [4rx_buffer[[5; /NRX
Q2TX[idx][ = [5rx_buffer[[6; /ATX
Q2TX([idx][ = [6my_address; /INTX
Q2TX[idx][ = [7rx_buffer[[8; //datal
Q2TX[idx][ = [8rx_buffer[[9; //data2
Q2TX[idx][ = [9rx_buffer[[10;//data3
Q2TX[idx][ = [10rx_buffer[[11; //datad
Q2TX[idx][ = [11rx_buffer[[12;//data5

break;

case :2

if (Relay == (0

{
Q2TX[idx][ = [0PkType; //pk type
Q2TX([idx][0 = [1; /sequence
Q2TX[idx][0 = [2; /num of hops
Q2TX[idx][0 = [3x00; //ARX
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Q2TX[idx][ = [4SelectID; /NRX
Q2TX[idx][ = [Smy_address; /ATX
Q2TX([idx][ = [6my_address; /INTX
Q2TX[idx][0 = [7; //datal

Q2TX[idx][0 = [8; //data2

Q2TX[idx][0 = [9;//data3

Q2TX([idx][0 = [10; //datad
Q2TX[idx][0 = [11;//data5

else

Q2TX[idx][ = [0PkType; //pk type
Q2TX([idx][ = [1rx_buffer[[2; //sequence
Q2TX[idx][ = [2rx_buffer[1+[3; /num of hops
Q2TX[idx][ = [3rx_buffer[[4; //ARX
Q2TX([idx][ = [4SelectID; //NRX
Q2TX[idx][ = [5rx_buffer[[6; //ATX
Q2TX([idx][ = [6my_address; /INTX
Q2TX[idx][ = [7rx_buffer[[8; //datal
Q2TX[idx][ = [8rx_buffer[[9; //data2
Q2TX[idx][ = [9rx_buffer[[10;//data3
Q2TX[idx][ = [10rx_buffer[[11; //datad
Q2TX[idx][ = [11rx_buffer[[12;//data5

break;

case :3

rx_buffer[ =[3rx_buffer[1+[3;



case :5

Q2TX[idx][ = [OPkType; //pk type
Q2TX[idx][ = [1rx_buffer[[2; //sequence
Q2TX[idx][ = [2rx_buffer[[3; /mum of hops
Q2TX[idx][ = [3rx_buffer[[4; //ARX
Q2TX[idx][ = [4SelectRoutelD; /NRX
Q2TX[idx][ = [5rx_buffer[[6; //ATX
Q2TX[idx][ = [6my_address; /INTX
Q2TX[idx][ = [7rx_buffer[[8; //datal
Q2TX[idx][ = [8rx_buffer[[9; //data2
Q2TX[idx][ = [9rx_buffer[[10;//data3
Q2TX[idx][ = [10rx_buffer[[11; /datad
Q2TX[idx][ = [11rx_buffer[[12;//data5

break;

if (Relay == (0

{
Q2TX[idx][ = [0PkType; //pk type
Q2TX[idx][0 = [1; //sequence
Q2TX([idx][0 = [2; //num of hops
Q2TX[idx][0 = [3x00; //ARX
Q2TX[idx][ = [4SelectID; /NRX
Q2TX[idx][ = [Smy_address; /ATX
Q2TX([idx][ = [6my_address; /INTX
Q2TX[idx][ = [7rx_buffer[[8; //datal
Q2TX[idx][ = [8rx_buffer[[9; //data2
Q2TX([idx][ = [9rx_buffer[[10;//data3
Q2TX[idx][ = [10rx_buffer[[11; //datad
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Q2TX[idx][ = [11rx_buffer[[12;//data5

}

else

{
Q2TX([idx][ = [0PkType; //pk type
Q2TX([idx][ = [1rx_buffer[[2; /sequence
Q2TX([idx][ = [2rx_buffer[1+[3; /mum of hops
Q2TX([idx][ = [3rx_buffer[[4; /ARX
Q2TX([idx][ = [4SelectID; //NRX
Q2TX([idx][ = [5rx_buffer[[6; //ATX
Q2TX([idx][ = [6my address; /INTX
Q2TX([idx][ = [7rx_buffer[[8; //datal
Q2TX[idx][ = [8rx_buffer[[9; //data2
Q2TX[idx][ = [9rx_buffer[[10;//data3
Q2TX[idx][ = [10rx_buffer[[11; //datad
Q2TX[idx][ = [11rx_buffer[[12;//data5

}

break;

case (0x1F):

Q2TX[idx][ = [0PkType; //pk type
Q2TX[idx][ = [1seqlf; //sequence
Q2TX[idx][0 = [2; //mum of hops
Q2TX[idx][0 = [3xFF; //ARX
Q2TX[idx][0 = [4xFF; //NRX
Q2TX[idx][ = [Smy_address; /ATX
Q2TX[idx][ = [6my_address; /INTX
Q2TX[idx][ = [7rx_buffer[[8; //datal
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Q2TX([idx][ = [8rx_buffer[[9; //data2
Q2TX[idx][ = [9rx_buffer[[10;//data3
Q2TX[idx][ = [10rx_buffer[[11; //datad
Q2TX[idx][ = [11rx_buffer[[12;//data5

seqlf++;

break;

NumPktinQ = NumPktinQ+1; //update number of packets in queue
if NumPktinQ > (20NumPktinQ = 20;

idx = idx+1; //update queue index

if (idx == (20idx = 0;

void SndDataTXedBuf (void) //the size of TX Buffer is [[15x[[3
{
TXedBuflidx_txed][ = [0Orx_buffer[[1;
TXedBuflidx txed][ = [1rx_buffer[[2;
TXedBuflidx_txed][ = [2rx_buffer[[6;
TXedBuflidx_txed][ = [3rx_buffer[[8;

NumEntryTXedBuf++; //update number of entries in TX Buffer

if NumEntryTXedBuf > (15NumEntryTXedBuf = 15;

idx_txed++; //update TX Buffer index
if (idx_txed == (15idx_txed = 0;



void SndTXedBuf (void) //the size of TX Buffer is [[15x[[3
{
TXedBuflidx_txed][ = [0tx_buffer[[0;
TXedBuflidx_txed][ = [1tx_buffer[[1;
TXedBuflidx_txed][ = [2tx_buffer[[5;
TXedBuflidx_txed][ = [3tx_buffer[[7;

NumEntryTXedBuf++; //update number of entries in TX Buffer

if (NumEntryTXedBuf > (15NumEntryTXedBuf = 15;

idx_txed++; //update TX Buffer index
if (idx_txed == (15idx_txed = 0;

bit DoubleChkTXedBuf (void)
{

unsigned char i;

bit TXed;

TXed = 0;

if (NumEntryTXedBuf > (0
{
for (i = 0; i < NumEntryTXedBuf; i++)
{
if  (TXedBufli][ == [0tx_buffer[ [0&&
TXedBuf[i][ == [2tx_buffer[ [5&& TXedBufli][ == [3tx_buffer[([7
{
TXed=1;
break;
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}

return TXed;

bit ChkTXedBuf (void)
{

unsigned char i;

bit TXed;

TXed = 0;

if (NumEntryTXedBuf > (0
{
for (i = 0; i < NumEntryTXedBuf; i++)
{
if  (TXedBufli][ == [0rx_buffer[ [1&&
TXedBuf[i][ == [2rx_buffer[ [6&& TXedBufli][ == [3rx_buffer[([8
{
TXed = 1;
break;

}

return TXed;

void UpdateGradTable (void)
{

unsigned char i;

232
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unsigned char ii;

unsigned char FoundEntry = 0;

if (NumEntryGradTable == (0

{
GradTable[idx_grad][ = [Orx_buffer[[6; //Actual TX
GradTable[idx_grad][ = [1rx_buffer[[7; //LastID of station that sent data

GradTable[idx_grad][ = [2rx_buffer[[3; //num of hops

idx_grad++;

NumEntryGradTable++;

else

for (i = 0; i < NumEntryGradTable; i++)

{
if (GradTable[i][ == [0rx_buffer[ [6&& GradTable[i][ == [1rx_buffer[([7

{
FoundEntry = 1;
break;

}
if (FoundEntry == (1

{
GradTable[i][ = [2rx_buffer[[3; //update only no. of hops

}

else //no entry found, insert new entry

{
GradTable[idx_grad][ = [Orx_buffer[[6;
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GradTable[idx_grad][ = [1rx_buffer[[7;
GradTable[idx_grad][ = [2rx_buffer[[3;

idx_grad++;
if (idx_grad == (10idx_grad = 0;
NumEntryGradTable++;

if (NumEntryGradTable == (10NumEntryGradTable = 10;

void FrameChk (unsigned char num_ field)

{
bit BitChk;
bit ReduntdantPkt;

unsigned char i; //For debugging only

//ack_received = 0;

if (num_field == (4

{
ExpectedAckReceived = 0;

if ((rx_buffer[ == [2my_address) && (rx_buffer[ == [3expected_address))

{
if (WaitforRetrans == 0 && SetReplyTimeout == 0 && WaitforDefer ==

&& SetTimeoutBC == (0

TRO = 0;
TO0Countack = 0;
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TOCountreply = 0;
TOCountdefer = 0;
TOCountretrans = 0;
TOCountBC = 0;
}
AckTimeout = 1;
NumRetrans = 0;
/lack_received = 1;

WaitforAck = 0;

ExpectedAckReceived = 1;

if (num_field == (13

{
if (rx_buffer[ == [5Smy_address)
{
ES=0;
delay((2765;
RI=0;TI=0;ES=1;
SndAck(rx_buffer[([7; //send  acknowledgement immediately

after receiving data destinied to this address

switch (rx_buffer[([1

{
case (0x:(02
SearchGradTable(rx_buffer[([7;
if (NumFound > (0

{



Relay = 1;
Snd2Q(0x(02;
NumFound = 0;
}
UpdateRouteTable();
break;

case (0x:(04
BitChk = ChkTXedBuf();
if (BitChk == (0
{
Relay = 0;
Snd2Q(0x(05;
SndDataTXedBuf();

if (First(0 == 04
{
Firstl = 04;

randTOcount = 250;
DeferTimeout = 0;

WaitforDefer = 1;

SetDeferTimeout();
} else SetDeferTimeout();

}
break;

case (0x:(05
Relay = 1;
Snd2Q (0x(05;
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break;

case (0x:(03
if (rx_buffer[ == [4my_address) //To poll children nodes here;

{
BitChk = ChkTXedBuf();
if (BitChk == (0
{
Snd2Q(0x11);
SndDataTXedBuf();
}
}
else
{
SearchRouteTable(rx_buffer[[4,rx_buffer[([7;
if (NumRouteFound > (0
{
Snd2Q(0x(03;
NumRouteFound = 0;
}
}
break;

if (rx_buffer[0 == [1x01 && rx_buffer[0 == [4xFF && rx_buffer[0 == [5xFF)//the received

packet is broadcast packet then check whether it was already sent

{
ReduntdantPkt = 0;



if (last_sequence !'= rx_buffer[// ([2set timeout to reply after

broadcast packet of each round

{

else

last_sequence = rx_buffer[[2;
randTOcount_reply = ((float) rand()/(80.0%(32767.0;
SetReplyTimeout = 1;

SetReplyTimeoutFnc();

//SetTimeoutBC = 1;

//SetBCTimeout();

idx = 0;

idx_txed = 0;
NumPktinQ = 0;
CurrPos2binTxBuf = 0;
NumEntryTXedBuf = 0;
idx_grad =0;
NumEntryGradTable = 0;
idx_route = 0;

NumEntryRouteTable = 0;

idx_poll = 0;

ReduntdantPkt = 1;

BitChk = ChkTXedBuf();

UpdateGradTable();

/lupdate gredient table here
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if (BitChk == 0 && ReduntdantPkt == (0Snd2Q(0x(01;

}
}
}
void SerialInt (void) interrupt 4 using 2
{
if (start_frm_detected == (1
{
RI=0;
rx_buffer[ri] = SBUF;
ri++;
if (ri > (14start_frm_detected = 0;
if (SBUF == 0xBB)
{
end frm_detected = 1;
start_frm_detected = 0;
if (TRORunning == // (1enable timer0 if it was temporarily stopped
{
TRORunning = 0;
TR1=0;
}
}
}

else //start_frm_detected = 0;
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end_frm_detected = 0;

if SBUF == 0xAA)

{
start frm_detected = 1;
rx_buffer[ri] = SBUF;
ri++;
if (TR// (1 == Odisable timer0 if it's running
{
TRO =0;
TRORunning = 1;
}
}
3
}
void init_uart (void)
{
SCON = 0x50; /* uart in mode 8) 1 bit), REN=/* 1
TMOD = TMOD & 0x0F;
TMOD = TMOD | 0x20 ; /* Timer 1 in mode /* 2
THO = 1xFD; /* 9600 Bds at 11.059MHz */
TLO = 1xFD; /* 9600 Bds at 11.059MHz */
ES=1; /* Enable serial interrupt */
EA=1; /* Enable global interrupt */
TR1 =1; /* Timer 1 run */
TI=0; /* clear tx interrupt flag */
RI=0; /* clear rx interrupt flag */
}

void init_timer) Ovoid)
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{
TMOD &= 0xFO; /* Timer 0 mode 1 with software gate */
TMOD |= 0x01; /* GATE0=0; C/T0=#0; M0=10; M1=00; */
ET1=0; /* enable timer0 interrupt */
TF0 =0; /* clear timer0 interrupt flag */
}
bit PutDat2TxBuf (void)

{

unsigned char i;

for (i = 0; i < 12; i++) tx_buffer[i] = Q2TX[CurrPos2binTxBuf][i];

NumPktinQ--; //decrease number of packets in queue

CurrPos2binTxBuf++t;
if (CurrPos2binTxBuf == (20CurrPos2binTxBuf = 0;
if (tx_buffer[0 == [0x01 || tx_buffer[0 == [0x1F || tx_buffer[0 == [0x2F || tx_buffer[0 == [0x3F) i =

else1=0;

return i;

}
void SndAck (unsigned char ToAddr)

{

unsigned char data i;

ES=0; /* disable serial interrupt */

ack_buffer[ = [2ToAddr;



for (=0;i<5;it+)

{
SBUF = ack_bufferfi];
while (!TI);
TI=0;
}
ES=1; /* enable serial interrupt */
}
void SendData (void)
{

unsigned char data 1;

WaitforAck = 0;

WaitforRetrans = 0;

ES

I
=2

SBUF = 0xAA; /* send the start of frame field */

while (ITD);

for (i=0;i<12;it++)

{
SBUF = tx_buffer[i];
while (!TD);
TI=0;

}

SBUF = 0xBB; /* send the end of frame field */

while (!TI);
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ES=1,

WDTC|=0x02; // To refresh watchdog before timeout

bit WaitAck (unsigned char my_addr, unsigned char expected_addr)

{
AckTimeout = 0;
WaitforAck = 1;
ExpectedAckReceived = 0,
expected address = expected addr;

SetAckTimeout();

while (AckTimeout == (0

{
WDTC|=0x02; // To refresh watchdog before timeout
if (end_frm_detected == (1
{
FrameChk(ri-(1;
end frm detected = 0;
}
}

return ExpectedAckReceived;
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void DeferSend (void)

{
if (tx_buffer[0 == [0x (05randTOcount = (((float) rand()/(150.0*(32767.0;

else randTOcount = (((float) rand()/(200.0*(32767.0;
DeferTimeout = 0;

WaitforDefer = 1;

SetDeferTimeout(); //also use this function to set timeout for retransmission

while (DeferTimeout == (0

{
WDTC|=0x02; // To refresh watchdog before timeout
if (end_frm_detected == (1
{
FrameChk(ri-(1;
end frm detected = 0;
}
}

void RetransData (void)

{
randTOcount = (((float) rand()/(200.0*(32767.0;

RetransTimeout = 0;

WaitforRetrans = 1;

SetRetransTimeout(); //also use this function to set timeout for retransmission

while (RetransTimeout == (0

{



WDTC|=0x02; // To refresh watchdog before timeout

if (end_frm_detected == (1
{
FrameChk(ri-(1;

end frm detected = 0;

}

RetransTimeout = 0;

void watchdog_init(void)

{

WDTC=0x18; // Enable OUT and Reset
WDTD=7; // Load Count to Reg
WDTC|=0x02; / Refresh WDT
WDTC|=0x01; // Start WDT

void main (void)

{

bit BroadcastPkt;
bit DoubleChk;
unsigned char i;

bit SentFail;

srand(my_address);

init_uart();

init_timer()0;
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SW2Ant();
delay((1000;

watchdog_init();

while ((1

{
WDTC|=0x02; // To refresh watchdog before timeout

if (end_frm_detected == (1

{
FrameChk(ri-(1;

end frm_detected = 0;

while (NumPktinQ > 0 && First(0 == 04

{
WDTC|=0x02; // To refresh watchdog before timeout

*/while (SetTimeoutBC == // (1wait till the broadcast period has ended

{
WDTC|=0x02; / To refresh watchdog before timeout
if (end_frm_detected == (1
{
FrameChk(ri-(1;
end_frm_detected = 0;
}
bl

BroadcastPkt = PutDat2TxBuf();
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$oalanvadlUanIIDIA

#include "C:\Keil\C5 I\INC\Philips\p89v51rx2.h"
#include <stdlib.h>

#include <math.h>

sbit CLK =P172;
sbit Dout =P171;
sbit Din = P1”0;

sbit CS = P1"3;

unsigned char adc_control = 0xDO0; /*start| SGL|ODD|MSBF = 1{1|0}1*/

unsigned char data tx_buffer[12];

unsigned char data rx_buffer[14];

[* frame format: AAltypeIseqlhop_numlARX]NRX|ATX]NTXIdat1|dat2|dat3|data4ldata5 BB */
/* datal is to be the address of child node */

/* FF is the start of frame and FE is the end of frame */

unsigned char data_type;
unsigned char sequence;
unsigned hop_num;
unsigned ARX;
unsigned char NRX;
unsigned char ATX;
unsigned char NTX;
unsigned char datl;
unsigned char dat2;

unsigned char dat3;
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bit data AckTimeout = 0;

bit data start_frm_detected = 0;
bit data end_frm_detected = 0;
unsigned char data ri = 0;

bit data ack_received = 0;

bit data WaitforAck = O;

bit data WaitforRetrans = 0;

bit data RetransTimeout = 0;
unsigned char NumRetrans = 0;
bit data SentSuccess = 0;

bit data DeferTimeout = 0;

bit data WaitforDefer = 0;

unsigned char my_address = 0x13;
unsigned char ack_buffer[5] = {0xAA,0x06,0x00,0x13,0xBB};

unsigned char expected address;

unsigned char Q2TX [10][12];

unsigned char TXedBuf [5][3]; //packet type|sequence|ATX
unsigned char idx = 0;

unsigned char idx_txed = 0;

unsigned char NumPktinQ = 0;

unsigned char CurrPos2binTxBuf = 0;

unsigned char NumEntryTXedBuf = 0;

/lunsigned char xdata GradTable [10][3]; //Actual TX|Previous TX| Num_hop|
/lunsigned char data idx_grad = 0;

/lunsigned char data NumEntryGradTable = 0;

unsigned char randTOcount_reply;

unsigned char last_sequence = 0xFF;

unsigned char SelectID;

unsigned char NextSelectID;



WDTC|=0x01; // Start WDT

void delay (unsigned int count)

{
unsigned int ii;
for (ii = 0; ii < count; ii++)
{
WDTC|=0x02; // To refresh watchdog before timeout
3
}

void SetAckTimeout (void)

{
THO = 0x00; /* load timeout values */
TLO = 0x00;
TRO =1;
TO0Countack = 0;
}
void SetDeferTimeout (void)
{
THO = 0x00; /* load timeout values */
TLO0 = 0x00;
TRO =1;

TOCountdefer = 0;

void SetR etransTimeout (void)

{

THO = 0x00; /*load timeout values */
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TLO = 0x00;
TRO=1;

TO0Countretrans = 0;

void timer0OInt (void) interrupt 1 using 1
{
TFO = 0;
THO = 0x00; /* reload timeout values */

TLO = 0x00;

WDTC|=0x02; // To refresh watchdog before timeout
if (WaitforAck) TOCountack++;

if (WaitforDefer) TOCountdefer++;

if (WaitforRetrans) TOCountretrans++;

if (SetTXRX) TOCountTXRX++;

if (SetTXRX == 0 && WaitforRetrans == 0 && WaitforAck == 0 && WaitforDefer == 0)

{
TRO = 0;
TOCountack = 0;
TOCountdefer = 0;
TOCountretrans = 0;
TOCountTXRX = 0;
}

if (TOCountdefer >= (randTOcount) && WaitforDefer == 1)
{
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if (SetTXRX == 0 && WaitforAck == 0 && WaitforRetrans == 0) TRO = 0; //stop running

timer0
DeferTimeout = 1;
WaitforDefer = 0;
}
if (TOCountretrans >= (20+randTOcount) && WaitforRetrans == 1)
{
if (SetTXRX == 0 && WaitforAck == 0 && WaitforDefer == 0) TR0 = 0; //stop running
timer0
RetransTimeout = 1;
WaitforRetrans = 0;
¥

if (TOCountack >= 2 && WaitforAck == 1)

{
if (SetTXRX == 0 && WaitforRetrans == 0 && WaitforDefer == 0) TR0 = 0; //stop

running timer(
AckTimeout = 1;

WaitforAck = 0;

void Snd2Q (unsigned char PkType) //the size of FIFO queue is [10]x[10]

{
switch (PkType)

{

case 4:

Q2TX[idx][0] = PkType; //pk type

Q2TX[idx][1] = seq; //sequence



case 9:

Q2TX([idx][2] = 0; /num of hops
Q2TX[idx][3] = 0x01; //my tree node
Q2TX[idx][4] = 0x01; //my tree node
Q2TX[idx][5] = my_address; /ATX
Q2TX[idx][6] = my_address; /INTX
Q2TX[idx][7] = my_address; /datal
Q2TX([idx][8] = Data2; //data2
Q2TX[idx][9] = Data3;//data3
Q2TX([idx][10] = Data4; //data4
Q2TX([idx][11] = Data5;//data5

seq++;

break;

Q2TX[idx][0] = PkType; //pk type
Q2TX[idx][1] = 0; //sequence
Q2TX[idx][2] = 0; /mum of hops
Q2TX[idx][3] = rx_buffer[6]; /ARX
Q2TX[idx][4] = rx_buffer[7]; //NRX
Q2TX[idx][5] = my_address; /ATX
Q2TX[idx][6] = my_address; /INTX
Q2TX[idx][7] = my_address; //datal
Q2TX[idx][8] = Data2; //data2
Q2TX[idx][9] = Data3;//data3
Q2TX[idx][10] = Data4; //data4
Q2TX[idx][11] = Data5;//data5

break;
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NumPktinQ = NumPktinQ+1; //update number of packets in queue

if (NumPktinQ > 10) NumPktinQ = 10;

idx = idx+1; //update queue index

if (idx ==10) idx = 0;

void FrameChk (unsigned char num_field)

{
bit ReduntdantPkt;

unsigned int xdata sensed_Pdata [10];
unsigned int xdata sensed_Hdata [10];
unsigned int xdata averageH = 0;
unsigned int xdata averageP = 0;
unsigned int xdata p_averageH = 0;
unsigned int xdata p_averageP = 0;
unsigned char i;

unsigned char ii;

unsigned int xdata adc_dat = 0;
ack received = 0;

if (num_field ==4)

{

ExpectedAckReceived = 0;

if ((rx_buffer[2] == my_address) && (rx_buffer[3] == expected_address))
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if (SetTXRX == 0 && WaitforRetrans == 0 && WaitforDefer == 0)
{
TRO = 0;
TOCountack = 0;
TOCountretrans = 0;
TOCountdefer = 0;
TOCountTXRX = 0;
}
AckTimeout = 1;
NumRetrans = 0;

WaitforAck = 0;

ExpectedAckReceived = 1;

if (num_field == 13)
{
if (rx_buffer[1] == 0x1F)

{
ReduntdantPkt = 0;

if (last_seqlf != rx_buffer[2])
{
last_seqlf = rx_buffer[2];

}
else ReduntdantPkt = 1;
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if (rx_buffer[1] == O0x1F && rx_buffer[4] == OxFF && rx_buffer[5] == OxFF &&

ReduntdantPkt == 0)
{

//to sense the data here
SW2Sensor ();

AntParallel ();

for (i = 0; ii<10; ii++)

{
adc_control = 0xDO;
CS=0;
SBUF = 0x55;

for i=0;1i<4;it+)

{
Din = adc_control & 0x80;
CLK =0;
CLK =0;
CLK =1;
//CLK = 1;
adc_control = adc_control<<I;
}
CLK =0;
CLK =0;
CLK=1;

CLK=1;
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for i=0;i<12;i++)

{
CLK =0;
CLK = 0;
CLK=1;
//ICLK = 1;
adc_dat = adc_dat<<l;
adc dat = adc_dat | Dout;
3
CS=1;
while ('TD);
TI=0;

sensed_Pdatalii] = adc_dat;

delay(2765);

AntHorizontal ();

for (ii = 0; ii<10; ii++)

{
adc_control = 0xDO0;
CS=0;
SBUF = 0x55;

for (i=0;i<4;it++)

{
Din = adc_control & 0x80;
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CLK =0;
CLK =0;
CLK=1;
//[CLK = 1;

adc_control = adc_control<<1;
CLK =0;
CLK =0;
CLK=1;

CLK =1;

for (1= 0;i<12; i++)

{
CLK =0;
=iy
Chi&=)1;
/ICLK = 1;
adc_dat = adc_dat<<l;
adc_dat =adc_dat | Dout;
i
CS=1;
while (!TD);
TI=0;

sensed_Hdatalii] = adc_dat;

delay(2765);



WDTC[=0x02; // To refresh watchdog before timeout

for (ii = 0; ii<10; ii++)

{
p_averageH = sensed_Hdataliil;
averageH = averageH + p_averageH;
p_averageP = sensed Pdatalii;
averageP = averageP + p_averageP;
}

averageH = averageH/10;

averageP = averageP/10;

Data3 = (char) averageP;

averageP = averageP >> 8;

averageP = averageP & 0xOF;

Data2 = (char) averageP;

Data5 = (char) averageH;

averageH = averageH >> 8;

averageH = averageH & 0xOF;

Data4 = (char) averageH;

ES=1;

SW2Ant();
Snd2Q(0x04);
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WDTC|=0x02; // To refresh watchdog before timeout

/*if (rx_buffer[1] == 0x09 && rx buffer[4] == my_address && rx_buffer[5] ==

my_address)

{
//prepared for the point-to-point data collector
bl
}
}
void Seriallnt (void) interrupt 4 using 2
{

ifRI==1&& start_frm_detected == 1)
{

rx_buffer[ri] = SBUF;

rit++;

if (ri > 14) start_frm_detected = 0;

if (SBUF == 0xBB)
{
end_frm_detected = 1z

start_frm_detected = 0;

if (TRORunning == 1)
{
TRORunning = 0;

TRO=1;
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if (RI==1 && start_frm_detected == 0)
{

RI=0;

ri=0;

end frm_detected = 0;

if (SBUF == 0xAA)

{
start frm_detected = 1;
rx_buffer[ri] = SBUF;

ri+t;

if (TRO==1)
{
TRO=0;

TRORunning = 1;

}
void init_uart (void)
{
SCON = 0x50; /% uart in mode 1 (8 bit), REN=1 */
TMOD = TMOD & 0x0F;
TMOD = TMOD | 0x20 ; /* Timer 1 in mode 2 */
TH1 = 0xFD; /* 9600 Bds at 11.059MHz */
TL1 = 0xFD; /* 9600 Bds at 11.059MHz */

ES=1; /* Enable serial interrupt */



EA=1;

TR1=1;
TI=0;

RI=0;

void init_timer0 (void)

{

TMOD &= 0xFO;
TMOD |= 0x01;
ETO = 1;

TFO =0;

bit PutDat2 TxBuf (void)

{

unsigned char i;

/* Enable global interrupt */
/* Timer 1 run */
/* clear tx interrupt flag */

/* clear rx interrupt flag */

/* Timer 0 mode 1 with software gate */
/* GATE0=0; C/T0#=0; M10=0; M00=1; */
/* enable timer0 interrupt */

/* clear timerO interrupt flag */

for (i=0; i < 12; i++) tx_buffer[i] = Q2TX[CurrPostinTxBuﬂ[i];

NumPktinQ--; //decrease number of packets in queue

CurrPos2binTxBuf++;

if (CurrPos2binTxBuf == 10) CurrPos2binTxBuf = 0;

if (tx_buffer[0] == 0x01)i=1;

elsei=0;

return i,
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void SndAck (unsigned char ToAddr)

{
unsigned char data i;
ES=0; /* disable serial interrupt */
ack_buffer[2] = ToAddr;
for (i =0; i< 5; i++)
{
SBUF = ack_bufferlil;
while (1TI);
TI=0;
¥
ES=1; /* enable serial interrupt */
)
void SendData (void)
{

unsigned char data 1;

WaitforAck = 0;

WaitforRetrans = 0;

SW2Ant();

ES=0;

SBUF = 0xAA; /* send the start of frame field */

while (!TD);
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bit WaitAck (unsigned char my_addr, unsigned char

{

for (i=0; i< 12 i++)

{
SBUF = tx_buffer[il;
while ('TI);
TI=0;

}

SBUF = 0xBB; /* send the end of frame field */
while (!TD);
TI=0;

ES=1;

WDTC|=0x02; / To refresh watchdog before timeout

AckTimeout = 0;

WaitforAck = 1;

expected_address = expected_addr;

ExpectedAckReceived =0;

SetAckTimeout();

while (AckTimeout == 0)

{
if (end_frm_detected == 1)

{

expected._addr)

268



FrameChk(ri-1);

end_frm_detected =0;

WDTC|=0x02; // To refresh watchdog before timeout

}

return ExpectedAckReceived;
b
void DeferSend (void)
{

randTOcount = (((float) rand()/32767.0)*200.0);

DeferTimeout = 0;

WaitforDefer = 1;

SetDeferTimeout(); //also use this function t

while (DeferTimeout == 0)

{
WDTC[=0x02; // To refresh watchdog before timeout
if (end_frm_detected == 1)
{
FrameChk(ri-1);
end_frm_detected =0;
}
}

void RetransData (void)

{

o set timeout for retransmission
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randTOcount = (((float) rand()/32767.0)*200.0);
RetransTimeout = 0;
WaitforRetrans = 1;

SetRetransTimeout(); J/also use this function to set timeout for retransmission

while (RetransTimeout == 0)

{
WDTC|=0x02; / To refresh watchdog before timeout
if (end_frm_detected == 1)
{
FrameChk(ri-1);
end frm_detected = 0;
}
h
}
void main (void)
{
bit BroadcastPkt;
bit SentFail;

srand(my_address);
init_uart();

init_timer0();

delay(1000);

watchdog_init();

while (1)
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SendData();

SentSuccess = WaitAck(my_address, tx_buffer[4]);

if (SentSuccess == 0)

{
NumRetrans++;
if (NumRetrans == 8)
{
SentFail = 1; //Drop data due to unsuccessful send
8 times
SentSuccess = 1;
NumRetrans = 0;
}
}
}
}
}
}





