
TempTr ax t emper at ur e gr aphi ng wi t h MRTG
=======================================

Aut hor :  Mar c Bi gl er  /  or i ent ed. net

Summar y:  Thi s document  wi l l  gui de you t hr ough conf i gur i ng MRTG t o gr aph and
moni t or  t he t emper at ur e usi ng a TempTr ax devi ce.

Pr e- r equi s i t es: -  UNI X oper at i ng syst em l i ke Li nux
-  PERL
-  Devi ce- Ser i al Por t  PERL modul e
-  MRTG

Opt i onal :
-  Web ser ver  ( f or  exampl e Apache)

MRTG conf i gur at i on par t
- - - - - - - - - - - - - - - - - - - - - - -

MRTG was i ni t i al l y  cr eat ed t o gr aph t he i ncomi ng and out goi ng net wor k t r af f i c
f r om a r out er ' s  i nt er f ace car d usi ng t he SNMP pr ot ocol .  Wi t h i t ' s  bi g gai n i n
popul ar i t y  i t  has been enhanced and can now gr aph anyt hi ng s i mpl y by usi ng any
ki nd of  shel l  scr i pt  i nc l udi ng PERL and t hi s i s  how we ar e goi ng t o use i t .

MRTG wi l l  execut e ever y 5 mi nut es a PERL scr i pt .  Thi s scr i pt  opens t he ser i al
devi ce wher e t he TempTr ax i s  connect ed t o get  t he cur r ent  t emper at ur e,  MRTG wi l l
t hen r ead i n t hi s val ue,  pr ocess i t  and gener at e t he new gr aph.  MRTG per  def aul t
gener at es a dai l y ,  weekl y,  mont hl y and year l y gr aph i t  wi l l  even gener at e you an
HTML page whi ch can be used wi t h your  web ser ver  t o ni cel y di spl ay t hose gr aphs.

Fi r st  of  al l  you wi l l  need t o i nst al l  MRTG on your  syst em,  f or  t hat  you wi l l
have t o f ol l ow t he wel l  document ed MRTG i nst al l at i on gui de whi ch you can f i nd on
i t ' s  web s i t e or  i n t he MRTG package i t sel f .

Once i nst al l ed you wi l l  need t o cr eat e a conf i gur at i on f i l e whi ch wi l l  l et  you
cont r ol  ever yt hi ng about  your  gr aphs.  To st ar t  wi t h her e i s  a sampl e
conf i gur at i on f i l e whi ch I  wi l l  expl ai n i n mor e det ai l s :

# - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1:  Wor kDi r :  / opt / apache/ ht docs/ mr t g
2:  Ref r esh:  600

3:  Opt i ons[ _] :  gr owr i ght , noper cent , gauge, noi , noi nf o, nol egend, i nt eger , nobanner

4:  XSi ze[ _] :  450
5:  YSi ze[ _] :  150

6:  YLegend[ _] :  Temper at ur e ( c)
7:  Shor t Legend[ _] :  C
8:  LegendO[ _] :  Temp :
9:  YTi cs[ _] :  10

10:  Tar get [ TEMPTRAX2000] :  ` / opt / scr i pt s/ t empt r ax. pl `
11:  MaxByt es[ TEMPTRAX2000] :  50
XX:  #Wi t hPeak[ TEMPTRAX2000] :  wm
12:  Ti t l e[ TEMPTRAX2000] :  or i ent ed. net  ser ver  r oom t emper at ur e



13:  PageTop[ TEMPTRAX2000] :  <H1>or i ent ed. net  ser ver  r oom t emper at ur e</ H1>
14:   <TABLE>
15:     <TR><TD>Mai nt ai ner : </ TD> <TD>Mar c Bi gl er </ TD></ TR>
16:     <TR><TD>Descr i pt i on: </ TD><TD>TempTr ax 2000 Sensor </ TD></ TR>
17:   </ TABLE>
# - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

WARNI NG:  I f  you use t hi s sampl e conf i gur at i on f i l e don' t  f or get  t o r emove t he
number  and t he col on as i t  i s  onl y f or  expl anat i on.

[ 1] :  The wor kdi r  i s  t he di r ect or y wher e you want  MRTG t o save t he gr aphs,  i
woul d r ecommend you t o be i t  a di r ect or y i n your  web ser ver ' s  document  r oot .  I f
you do so,  you wi l l  be abl e t o access t hose gr aphs f r om anywher e on your  net wor k
by accessi ng your  web ser ver .  I f  you don' t  use a web ser ver  t hen t he di r ect or y
doesn' t  mi nd.  I n my sampl e I  am havi ng MRTG save t he gr aphs i n t he mr t g sub-
di r ect or y of  my Apache web ser ver ' s  r oot  di r ect or y / opt / apache/ ht docs.

[ 2] :  Thi s def i nes t he r ef r eshi ng r at e i n seconds of  t he HTML page whi ch i s
gener at ed by MRTG al ong wi t h t he gr aphs.  I ' ve got  i t  her e set t ed t o 6 mi nut es.

[ 3] :  The opt i ons conf i gur at i on di r ect i ve l et s you conf i gur e qui t e a l ot  of
bool ean swi t ches whi ch di r ect l y  af f ect  t he gener at ed gr aph.  I ' ve f ound t hat
t hose opt i ons ar e t he most  sui t ed f or  t emper at ur e gr aphi ng.  Expl ai nd qui ckl y I
want  my gr pah t o gr ow on t he r i ght  s i de ( gr owr i ght ) ,  I  don' t  want  t o di spl ay
per cent ages ( noper cent ) ,  t he val ue of  my t emper at ur e i s  a cur r ent  st at us
measur ement  and not  an i ncr ement i ng count er  ( gauge) ,  don' t  di spl ay t he second
gr aph l i ne whi ch i s  not  r equi r ed because we have onl y one var i abl e whi ch i s  our
t emper at ur e ( noi ) ,  we do not  want  t o di spl ay t he upt i me and devi ce name as t hi s
i s not  val i d f or  our  case ( noi nf o) ,  we don' t  want  any ext r a l egends ( nol egend) ,
we ar e usi ng an i nt eger  val ue and want  t he summar y l i nes bel ow t he gr aphs al so
as i nt eger s wi t hout  comma ( i nt eger ) ,  we choose not  t o di spl ay t he MRTG banner
( nobanner ) .

[ 4- 5] :  By def aul t  al l  gr aphs gener at ed by MRTG ar e 100x400 pi xel s wi de,  I  want
t hem t o be s l i ght l y  a bi t  l ar ger ,  as you' ve guessed XSi ze i s  i t ' s  wi dt h and
YSi ze i s  i t ' s  hei ght .  The uni t  i s  i n pi xel s.

[ 6] :  Her e we def i ne t he l egend of  our  Y axi s whi ch i s  t he t emper at ur e and wi l l
be di spl ayed al ong t he Y axi s.  The X axi s i s  t he t i me but  t hat ' s  t he def aul t  so
we onl y need t o change Y' s axi s l egend.

[ 7] :  A shor t  ver s i on of  t he l egend whi ch wi l l  be used f or  t he summar y l i nes
under  t he gr aph,  t he uni t  i s  a good choi ce as l egend f or  exampl e F or  C,
dependi ng i f  you use Fahr enhei t  or  Cel c i us.

[ 8] :  Thi s st r i ng wi l l  be di spl ayed at  t he summar y l i ne under  t he gr aph.

[ 9] :  The YTi cs opt i on wi l l  l et  use def i ne t he number  of  ver t i cal  l i nes di spl ayed
i n t he gr aph,  I  have changed t hi s t o 10 whi ch wi l l  di spl ay 10 ver t i cal  dot t ed
l i nes,  t hi s gi ves a bet t er  r eadabi l i t y  t o t he gr aph.

[ 10] :  Her e we come t o t he most  i mpor t ant  pi ece of  t he conf i gur at i on,  t he Tar get
opt i on her e i s  used t o cal l  our  scr i pt  whi ch wi l l  r et ur n t he t emper at ur e.  We
wi l l  t al k l at er  about  t he scr i pt ,  i t ' s  i mpor t ant  her e t hat  you poi nt  t o t he
cor r ect  pat h t o t he scr i pt  and don' t  f or get  t he " ` "  bef or e and af t er  t he
scr i pt ' s  f ul l  pat h.  Thi s char act er  i s  wel l - known i n UNI X scr i pt s,  i t  per mi t s t o
r un a scr i pt  f or  exampl e.



[ 11] :  The MaxByt es par amet er  has a mi s l eadi ng name but  you woul d maybe have
guessed i t  i s  t o def i ne t he maxi mum val ue of  our  X axi s,  whi ch i s  of  cour se t he
t emper at ur e.  MRTG uses t hi s par amet er  t o def i ne t he upper  l i mi t  of  t he X axi s.
For  t hose who use cel c i us as uni t  a val ue of  50 i s  a good choi ce,  f or  t hose who
use f ahr enhei t  100 shoul d al so be a good choi ce.

[ 12] :  Thi s i s  t he t i t l e of  t he gener at ed HTML page,  t hi s val ue i s  mai nl y used i n
t he HTML <TI TLE> t ag.

[ 13- 17] :  Thi s i s  HTML code whi ch you woul d l i ke t o add at  t he t op of  t he HTML
page whi ch MRTG gener at es.  Usual l y  as i n my case i t ' s  j ust  a t i t l e and some
br i ef  descr i pt i on but  i t  can be anyt hi ng f or  exampl e you coul d use a <I MG> t ag
t o di spl ay your  company' s l ogo.

Wi t h al l  t hese par amet er s you wi l l  al r eady have a ni ce t emper at ur e gr aph but  i f
you wi sh you can f ur t her  cust omi ze i t  f or  exampl e change t he l i nes col or s and so
on.  A good descr i pt i on of  al l  t he ot her  ext r a par amet er s can be f ound on t he
websi t e of  MRTG.

Save t hi s conf i gur at i on f i l e somewher e f or  exampl e I  have i t  i n / et c/ mr t g and
have cal l ed t he f i l e mr t g. t empt r ax. cf g.  Fr om her e on t he next  st ep i s  t o have
t he PERL scr i pt  i n t he r i ght  pl ace speci f i ed i n Tar get  par amet er  on l i ne 10.

PERL scr i pt
- - - - - - - - - - -

Now f or  MRTG t o wor k you need an i nt er f ace whi ch can speak or  bet t er  whi ch can
r et r ei ve t he val ue of  t he TempTr ax devi ce.  That ' s  what  t he scr i pt  def i ned i n t he
Tar get  par amet er  of  MRTG' s conf i gur at i on f i l e i s  f or .  Bef or e you can use t hi s
scr i pt  you wi l l  need t o downl oad and i nst al l  t he Devi ce- Ser i al Por t  PERL modul e
f r om CPAN.  Just  f ol l ow t he i nst al l i ng i nst r uct i ons pr ovi ded wi t h t he modul e.

Her e i s  t he scr i pt  whi ch wi l l  gat her  t he t emper at ur e f r om t he TempTr ax and
r et ur n i t  t o MRTG:

# - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

#! / usr / bi n/ per l  - w

use st r i c t ;

# Requi r es t he Devi ce- Ser i al Por t  PERL modul e

use Devi ce: : Ser i al Por t ;

# Def i ne var i abl es ( change her e t o t he devi ce wher e your  TempTr ax i s  connect ed)

my $t empt r ax_devi ce = " / dev/ t t yS0" ;

# I ni t i al i ze var i abl es

my $pass;
my $r et ur n;
my @val ues;
my ( $pr obe1_val ue,  $pr obe2_val ue,  $bat t er y_st at us) ;



my $t emper at ur e;

# Open ser i al  devi ce and set  t he connect i on par amet er s

my $ob = Devi ce: : Ser i al Por t - >new ( $t empt r ax_devi ce)  | |  di e " Can' t  open
${ t empt r ax_devi ce} :  $! " ;

$ob- >baudr at e ( 9600)  | |  di e " f ai l  set t i ng baudr at e" ;
$ob- >par i t y  ( " none" )  | |  di e " f ai l  set t i ng par i t y" ;
$ob- >dat abi t s ( 8)  | |  di e " f ai l  set t i ng dat abi t s" ;
$ob- >st opbi t s ( 1)  | |  di e " f ai l  set t i ng st opbi t s" ;
#$ob- >handshake ( " none" )  | |  di e " f ai l  set t i ng handshake" ;
$ob- >dt r _act i ve ( 1)  | |  di e " f ai l  set t i ng dt r _act i ve" ;

$ob- >wr i t e_set t i ngs | |  di e " no set t i ngs" ;

s l eep 1;
# Send a dummy char act er  t o t he TempTr ax devi ce t o " wake i t  up" ,  t hi s wi l l
r et ur n t he t emper at ur e

$pass = $ob- >wr i t e( " a" )  or  di e ( " Coul d not  wr i t e t o TempTr ax:  $! " ) ;

s l eep 1;

# Pr ocess t he out put  r et ur ned by t he TempTr ax devi ce

i f  ( ( $r et ur n = $ob- >i nput )  ne " " )  {

$ob- >wr i t e ( $r et ur n) ;

# I nser t  each val ue i n i t ' s  r espect i ve var i abl e

( $pr obe1_val ue,  $pr obe2_val ue,  $bat t er y_st at us)  = spl i t ( " \ r " ,  $r et ur n) ;

# Get  t he t emper at ur e i n Fahr enhei t

        chomp( $t emper at ur e = $pr obe1_val ue + 0) ;

# Temper at ur e i s  i n Fahr enhei t  so we conver t  i t  her e i nt o Cel c i us

$t emper at ur e = ( ( $pr obe1_val ue -  32)  *  5)  /  9;

# Remove t he deci mal  par t  as MRTG doesn' t  l i ke deci mal s

$t emper at ur e =~ s/ ( [ 0- 9] +) \ . ( [ 0- 9] +) / $1/ ;

# Pr i nt  t he r esul t  t o be pr ocessed by MRTG

pr i nt  " 0\ n" ;
pr i nt  $t emper at ur e;
pr i nt  $bat t er y_st at us,  " \ n" ;
pr i nt  " or i ent ed. net  ser ver  r oom\ n"   # Thi s can be set  t o anyt hi ng

}  el se {

pr i nt  " ERROR:  Di d not  r ecei ve a t emper at ur e r eadi ng f r om TempTr ax. \ n" ;



}

undef  $ob;

exi t ( 0) ;

# - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

I f  you know PERL t he scr i pt  i s  pr et t y sel f  expl ai ni ng,  i n a f ew wor ds,  i t  opens
t he devi ce wher e t he TempTr ax i s  connect ed,  r et r ei ves t he t emper at ur e and
di spl ay i s  t o t he st andar d out put .

The onl y t wo t hi ngs whi ch you wi l l  need t o par amet er  i s  t he devi ce name of  your
TempTr ax,  i n my case r unni ng Li nux I  have i t  connect ed on t he f i r s t  ser i al  por t
of  my PC ( COM1)  so t he devi ce i s  / dev/ t t yS0.  For  a Sun Sol ar i s box al so on t he
f i r st  ser i al  por t  devi ce i t  woul d be / dev/ t er m/ a.  So don' t  f or get  t o modi f y t he
$t empt r ax_devi ce var i abl e at  t he begi nni ng of  t he scr i pt  i f  you ar e not  r unni ng
Li nux and your  TempTr ax i s  not  connect ed t o COM1.

The second pi ece of  code t o t weak i s i f  you want  t he out put  t o be i n Fahr enhei t
i nst ead of  Cel c i us,  as I  l i ve i n Swi t zer l and our  uni t  f or  t he t emper at ur e i s  t he
Cel c i us.  But  f or  t he f ol ks l i v i ng i n t he US i t  woul d be i n Fahr enhei t .  I  need t o
do some conver si on i n Cel c i us i n t he scr i pt  because t he TempTr ax devi ce,  as i t
i s  bui l t  i n t he US,  r et ur ns t he t emper at ur e i n Fahr enhei t .  So f or  t hose usi ng
Fahr enhei t  as t emper at ur e uni t  you wi l l  need t o r emove t he f ol l owi ng s i ngl e l i ne
near  t he end of  t he scr i pt :

$t emper at ur e = ( ( $pr obe1_val ue -  32)  *  5)  /  9;

Then t he out put  of  t he scr i pt  wi l l  be i n Fahr enhei t .  Now save t hi s scr i pt  i n t he
same pat h and f i l ename as you have used i n MRTG' s conf i gur at i on f i l e,  i n my
exampl e t hat  i s  / opt / scr i pt s/ t empt r ax. pl .  You wi l l  need t o r un t hi s scr i pt  as
r oot  or  gi ve t he user  whi ch wi l l  r un t he scr i pt  r ead access t o t he ser i al
devi ce.  Al so make sur e t he scr i pt  i s  execut abl e and t hat  t he pat h t o PERL on t he
ver y f i r s t  l i ne of  t he scr i pt  i s  cor r ect .  You shoul d now t r y i f  your  scr i pt
wor ks cor r ect l y  by execut i ng i t  l i ke t hi s:

/ opt / scr i pt s/ t empt r ax. pl

A sampl e out put  woul d be:

0
25
Bat  Ok
or i ent ed. net  ser ver  r oom

The onl y i mpor t ant  l i ne of  out put  f or  MRTG i s t he second one whi ch i s  act ual l y
t he t emper at ur e,  her e i n Cel c i us.  The ot her  l i nes ar e r equi r ed t o f ool  MRTG as
i t  expect s t hi s 4- l i ne out put  f or mat  and won' t  wor k i f  i t ' s  not  exact l y  l i ke
t hat .

Cr edi t s:  Thi s scr i pt  i s  or i gi nal y f r om Sensat r oni cs,  I  have f ound i t  on t hei r
websi t e,  I  s i mpl y modi f i ed i t  t o add suppor t  f or  t he Cel c i us uni t  and t o make i t
wor k wi t h MRTG.

The next  st ep i s  t o execut e MRTG aut omat i cal l y  at  r egul ar  i nt er val s f or  t hat  we
wi l l  use UNI X cr ont ab.



UNI X cr ont ab conf i gur at i on par t
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

As you shoul d know t he cr ont ab i n UNI X l et s you r un anyt hi ng at  anyt i me or  at
r egul ar  i nt er val s i n backgr ound.  We wi l l  use i t  t o r un MRTG wi t h our
conf i gur at i on f i l e ever y 5 mi nut es,  t hi s means t hat  ever y 5 mi nut es t he
t emper at ur e wi l l  be r ead f r om t he TempTr ax and MRTG wi l l  r e- gener at e t he gr aphs
t aki ng i n account  t he new val ue.

The easi est  way i s t o edi t  t he cr ont ab of  t he r oot  user  wi t h t he f ol l owi ng
command on Li nux:

cr ont ab - e

and add t he f ol l owi ng l i nes at  t he end:

#
# Cr ont ab ent r y f or  MRTG
#
* / 5 *  *  *  *  / opt / mr t g/ bi n/ mr t g / et c/ mr t g/ mr t g. t empt r ax. cf g >/ dev/ nul l  2>&1

The val ue / opt / mr t g/ bi n/ mr t g shoul d poi nt  t o you MRTG f i l e whi ch you i nst al l ed
at  t he begi nni ng and t he val ue / et c/ mr t g/ mr t g. t empt r ax. cf g shoul d be t he speci al
conf i gur at i on f i l e of  MRTG f or  TempTr ax.  The r est  of  t hat  l i ne s i mpl y t el l s  t o
r un MRTG ever y f i ve mi nut es and t o r edi r ect  al l  out put  t o / dev/ nul l .

The f i r s t  t wo t i mes MRTG i s r an i t  won' t  pr oduce much because i t  somehow
i ni t i al i zes some f i l es i t  needs.  So you wi l l  have t o wai t  a f ew mi nut es bef or e
seei ng some out put .  Al l  t he f i l es gener at ed by MRTG wi l l  be l ocat ed i n t he
di r ect or y def i ned by t he Wor kDi r  par amet er  i n t he MRTG conf i gur at i on f i l e.  I f
you use t he comput er  wher e your  TempTr ax devi ce i s  connect ed as a deskt op
comput er  you coul d poi nt  your  br owser  t o t hat  di r ect or y.  I f  i t  i s  a ser ver  I
woul d r ecommend you t o use Apache t o di spl ay t he gr aphs r emot el y on your  l ocal
net wor k or  even ont o t he i nt er net ,  as you wi sh.

TI PS
- - - -

I f  you have t wo pr obes on your  TempTr ax devi ce you coul d s l i ght l y  modi f y t he
MRTG conf i gur at i on f i l e and t he PERL scr i pt  t o r ead t he t wo val ues and have t wo
l i nes i n your  gr aph,  one per  pr obe.

By addi ng t he f ol l owi ng par amet er  i n t he MRTG conf i gur at i on f i l e:

Wi t hPeak[ TEMPTRAX2000] :  wmy

You can get  MRTG t o gr aph t he maxi mum val ue,  i t  wi l l  add a new l i ne,  per  def aul t
t he col or  i s  pi nk and wi l l  al ways r epr esent  t he maxi mum val ue.  Nor mal l y MRTG
onl y gr aphs t he l i ne f or  t he aver age val ue whi ch i s  t he one you see wi t hout  t hi s
opt i on.  The " wmy"  val ue i nst r uct s t o dr aw t hat  maxi mum l i ne f or  t he Weekl y
Mont l y and Year l y gr aphs.  I t ' s  not  possi bl e t o get  an maxi mum val ue f or  t he
dai l y  gr aph as i t ' s  al r eady t he r eal  val ue.



LI NKS
- - - - -

Her e ar e al l  t he l i nks wher e you can f i nd t he sof war e whi ch i s  di scussed i n t hi s
document .

Devi ce- Ser i al Por t  PERL modul e:

ht t p: / / sear ch. cpan. or g/ aut hor / COOK/ Devi ce- Ser i al Por t - 0. 12/

Apache web ser ver :

ht t p: / / www. apache. or g/

MRTG i t sel f :

ht t p: / / www. mr t g. or g/

PERL:

ht t p: / / www. per l . or g/

Li nux:

ht t p: / / www. l i nux. or g/


