TenpTrax tenperature graphing with MRTG

Aut hor: Marc Bigler / oriented. net

Summary: This docunment will guide you through configuring MRTG to graph and
noni tor the tenperature using a TenpTrax devi ce.

Pre-requisites: - UNI X operating systemlike Linux
- PERL
- Device-Serial Port PERL nodul e
- MRTG

Opt i onal

- Web server (for exanpl e Apache)

MRTG configuration part

MRTG was initially created to graph the incom ng and outgoing network traffic
froma router's interface card using the SNMP protocol. Wth it's big gain in
popularity it has been enhanced and can now graph anything sinply by using any
ki nd of shell script including PERL and this is how we are going to use it.

MRTG wi | | execute every 5 minutes a PERL script. This script opens the seria

devi ce where the TenpTrax is connected to get the current tenperature, MRTG will
then read in this value, process it and generate the new graph. MRTG per default
generates a daily, weekly, monthly and yearly graph it will even generate you an
HTML page which can be used with your web server to nicely display those graphs.

First of all you will need to install MRTG on your system for that you will
have to follow the well docunented MRTG installation guide which you can find on
it's web site or in the MRTG package itself.

Once installed you will need to create a configuration file which will let you
control everything about your graphs. To start with here is a sanple
configuration file which I will explain in nore details:

1: WorkDir: /opt/apache/ htdocs/nrtg
2: Refresh: 600

3: Options[_]: growight, nopercent, gauge, noi, noi nf o, nol egend, i nt eger, nobanner

4: XSize[_]: 450
5: YSize[_]: 150

6: YLegend[_]: Tenperature (c)
7: ShortlLegend[ _]: C

8: Legend( _]: Tenp :

9: YTics[_]: 10

10: Target[ TEMPTRAX2000]: “/opt/scripts/tenptrax.pl’

11: MaxByt es[ TEMPTRAX2000]: 50

XX: #W t hPeak[ TEMPTRAX2000] : wm

12: Titl e[ TEMPTRAX2000]: oriented.net server roomtenperature



13: PageTop[ TEMPTRAX2000] : <Hl>oriented.net server roomtenperature</Hl>
14: <TABLE>

15: <TR><TD>Mai nt ai ner: </ TD> <TD>Mar ¢ Bi gl er </ TD></ TR>

16: <TR><TD>Descri pti on: </ TD><TD>TenpTrax 2000 Sensor </ TD></ TR>

17: </ TABLE>

B o m o o o o o o o o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o -

WARNING | f you use this sanple configuration file don't forget to renopve the
nunber and the colon as it is only for explanation

[1]: The workdir is the directory where you want MRTG to save the graphs,

woul d recommend you to be it a directory in your web server's docunment root. |f
you do so, you will be able to access those graphs from anywhere on your network
by accessing your web server. If you don't use a web server then the directory
doesn't mind. In ny sanple I am having MRTG save the graphs in the nrtg sub-
directory of my Apache web server's root directory /opt/apache/ htdocs.

[2]: This defines the refreshing rate in seconds of the HTM. page which is
generated by MRTG along with the graphs. 1've got it here setted to 6 m nutes.

[3]: The options configuration directive lets you configure quite a |ot of

bool ean swi tches which directly affect the generated graph. 1've found that
those options are the nost suited for tenperature graphing. Explaind quickly I
want ny grpah to grow on the right side (growight), | don't want to display

percent ages (nopercent), the value of ny tenperature is a current status

nmeasur enent and not an increnenting counter (gauge), don't display the second
graph line which is not required because we have only one variable which is our
tenperature (noi), we do not want to display the uptine and device name as this
is not valid for our case (noinfo), we don't want any extra | egends (nol egend),
we are using an integer value and want the sunmary |ines bel ow the graphs al so
as integers w thout comma (integer), we choose not to display the MRTG banner
(nobanner).

[4-5]: By default all graphs generated by MRTG are 100x400 pi xels wi de, | want
themto be slightly a bit larger, as you' ve guessed XSize is it's width and
YSize is it's height. The unit is in pixels.

[6]: Here we define the |legend of our Y axis which is the tenperature and will
be di splayed along the Y axis. The X axis is the time but that's the default so
we only need to change Y's axis |egend.

[7]: A short version of the |legend which will be used for the sumary |ines
under the graph, the unit is a good choice as |egend for exanmple F or C,
depending if you use Fahrenheit or Celcius.

[8]: This string will be displayed at the sunmary |ine under the graph

[9]: The YTics option will let use define the number of vertical |ines displayed
in the graph, | have changed this to 10 which will display 10 vertical dotted
lines, this gives a better readability to the graph

[10]: Here we conme to the nost inportant piece of the configuration, the Target
option here is used to call our script which will return the tenperature. W
will talk later about the script, it's inportant here that you point to the
correct path to the script and don't forget the "°" before and after the
script's full path. This character is well-known in UNI X scripts, it pernmits to
run a script for exanple.



[11]: The MaxBytes paraneter has a nmi sl eading nane but you woul d maybe have
guessed it is to define the naxi mum value of our X axis, which is of course the
tenmperature. MRTG uses this paraneter to define the upper limt of the X axis.
For those who use celcius as unit a value of 50 is a good choice, for those who
use fahrenheit 100 should al so be a good choi ce.

[12]: This is the title of the generated HIM. page, this value is mainly used in
the HTML <TITLE> tag.

[13-17]: This is HTM. code which you would like to add at the top of the HTM.
page which MRTG generates. Usually as in ny case it's just a title and sone
brief description but it can be anything for exanple you could use a <I M> tag
to display your conpany's | ogo.

Wth all these paraneters you will already have a nice tenperature graph but if
you wi sh you can further custonize it for exanple change the Iines colors and so
on. A good description of all the other extra paraneters can be found on the
website of MRTG

Save this configuration file somewhere for exanple | have it in /etc/nrtg and

have called the file nrtg.tenptrax.cfg. Fromhere on the next step is to have
the PERL script in the right place specified in Target paraneter on |ine 10.

PERL scri pt

Now for MRTG to work you need an interface which can speak or better which can
retreive the value of the TenpTrax device. That's what the script defined in the
Target paraneter of MRTG s configuration file is for. Before you can use this
script you will need to downl oad and install the Device-Serial Port PERL nodul e
from CPAN. Just follow the installing instructions provided with the nodul e.

Here is the script which will gather the tenperature fromthe TenpTrax and
return it to MRTG

#!/usr/ bin/perl -w

use strict;

# Requires the Device-Serial Port PERL nodul e

use Device:: Serial Port;

# Define variables (change here to the device where your TenpTrax i s connected)
ny $tenptrax_device = "/dev/ttyS0";

# Initialize variables

ny $pass;

ny S$return;

my @al ues;
ny ($probel val ue, $probe2 val ue, $battery_ status);



ny $tenperature;
# Open serial device and set the connection paraneters

ny $ob = Device::Serial Port->new ($tenptrax_device) || die "Can't open
${tenptrax_device}: $!";

$ob- >baudrate (9600)
$ob->parity ("none")

|| die "fail setting baudrate"
|
$ob- >databits (8) || d

|
| die "fail setting parity”;
ie "fail setting databits"

$ob- >stopbits (1) || die "fail setting stopbits";

#3%0b- >handshake ("none") || die "fail setting handshake"
$ob->dtr_active (1) || die "fail setting dtr_active"
$ob->write_settings || die "no settings"

sl eep 1;

# Send a dunmy character to the TenpTrax device to "wake it up", this wll
return the tenperature

$pass = $ob->wite("a") or die ("Could not wite to TenpTrax: $!'");
sl eep 1;
# Process the output returned by the TenpTrax device
if (($return = $ob->input) ne "") {
$ob->write ($return);
# Insert each value in it's respective variable
($probel val ue, $probe2 value, $battery status) = split("\r", $return);
# Cet the tenperature in Fahrenheit
chonp( $t enperature = $probel_val ue + 0);
# Tenperature is in Fahrenheit so we convert it here into Cel cius
$tenperature = (($probel_value - 32) * 5) / 9;
# Renove the decinmal part as MRTG doesn't |ike decinmals
$Stenperature =~ s/ ([0-9]+)\.([0-9]+)/$1/;
# Print the result to be processed by MRTG
print "0\n";
print $tenperature;
print $battery_status, "\n";
print "oriented.net server roomn" # This can be set to anything

} else {

print "ERROR: Did not receive a tenperature reading from TempTrax.\n";



}
undef $ob

exit(0);

If you know PERL the script is pretty self explaining, in a few words, it opens
t he devi ce where the TenpTrax is connected, retreives the tenperature and
display is to the standard output.

The only two things which you will need to paraneter is the device nane of your
TenmpTrax, in my case running Linux | have it connected on the first serial port
of nmy PC (COML) so the device is /dev/ttyS0O. For a Sun Solaris box also on the
first serial port device it would be /dev/iterma. So don't forget to nodify the
$tenptrax_device variable at the beginning of the script if you are not running
Li nux and your TenpTrax is not connected to COML.

The second piece of code to tweak is if you want the output to be in Fahrenheit
instead of Celcius, as | live in Switzerland our unit for the tenperature is the
Celcius. But for the folks living in the US it would be in Fahrenheit. | need to
do some conversion in Celcius in the script because the TenpTrax device, as it
is built inthe US, returns the tenperature in Fahrenheit. So for those using
Fahrenheit as tenperature unit you will need to renpve the following single Iine
near the end of the script:

$tenperature = (($probel value - 32) * 5) / 9;

Then the output of the script will be in Fahrenheit. Now save this script in the
sanme path and filenanme as you have used in MRTG s configuration file, in ny
exanple that is /opt/scripts/temptrax.pl. You will need to run this script as
root or give the user which will run the script read access to the serial

device. Al so make sure the script is executable and that the path to PERL on the
very first line of the script is correct. You should now try if your script
works correctly by executing it like this:

[opt/scripts/tenptrax.p
A sanpl e out put woul d be:

0

25

Bat Ck

ori ented. net server room

The only inportant |ine of output for MRTGis the second one which is actually
the tenperature, here in Celcius. The other lines are required to fool MRTG as
it expects this 4-line output format and won't work if it's not exactly like

t hat .

Credits: This script is originaly from Sensatronics, | have found it on their
website, | sinply nodified it to add support for the Celcius unit and to nmake it
work with MRTG

The next step is to execute MRTG automatically at regular intervals for that we
will use UNI X crontab.



UNI X crontab configuration part

As you should know the crontab in UNIX lets you run anything at anytine or at
regular intervals in background. W will use it to run MRTG with our
configuration file every 5 ninutes, this means that every 5 minutes the
tenperature will be read fromthe TenpTrax and MRTG will re-generate the graphs
taki ng i n account the new val ue.

The easiest way is to edit the crontab of the root user with the follow ng
conmmand on Li nux:

crontab -e
and add the following lines at the end:

#

# Crontab entry for MRTG

#

*/5 * * *x % [opt/nrtg/binfmtg /etc/nrtg/nrtg.tenptrax.cfg >/ dev/null 2>&1

The value /opt/nmrtg/bin/nrtg should point to you MRTG file which you installed
at the beginning and the value /etc/nrtg/nrtg.tenptrax.cfg should be the special
configuration file of MRTG for TenpTrax. The rest of that line sinmply tells to
run MRTG every five mnutes and to redirect all output to /dev/null

The first two tines MRTGis ran it won't produce nmuch because it sonmehow
initializes some files it needs. So you will have to wait a few m nutes before
seeing sone output. All the files generated by MRTGwi Il be located in the
directory defined by the WorkDir paranmeter in the MRTG configuration file. If
you use the conputer where your TenpTrax device is connected as a desktop
conput er you could point your browser to that directory. If it is a server
woul d recomend you to use Apache to display the graphs renotely on your | oca
network or even onto the internet, as you w sh

TIPS

If you have two probes on your TenpTrax device you could slightly nodify the
MRTG configuration file and the PERL script to read the two val ues and have two
lines in your graph, one per probe.

By adding the follow ng paranmeter in the MRTG configuration file:
W t hPeak[ TEMPTRAX2000] : wny

You can get MRTG to graph the maxi mumvalue, it will add a new |ine, per default
the color is pink and will always represent the maxi mum value. Normally MRTG
only graphs the line for the average value which is the one you see without this
option. The "wny" value instructs to draw that maxinumline for the Wekly
Montly and Yearly graphs. It's not possible to get an maxi num val ue for the
daily graph as it's already the real val ue.



Here are all the |inks where you can find the sofware which is discussed in this
docunent .

Devi ce- Seri al Port PERL nodul e:

http://search. cpan. or g/ aut hor/ COOK/ Devi ce- Seri al Port-0. 12/
Apache web server:

http://ww. apache. or g/

MRTG i tsel f:

http://ww.nrtg.org/

PERL:

http://ww. perl.org/

Li nux:

http://ww. | inux. org/



