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Abstract

Geodetic observatory Pecny (G.O.Pecny) deals in GPS processing with various variants of
GPS data processing. These processings are highly computer time-consuming and have
character of a permanent service whose high reliability is excepted by its users. Namely for
improving of service reliability (and also for problem diagnostics ease), the system for
monitoring of computer processes is being developed in G.O.Pecny actually. Next to systems
purposed for particular computation processes watching, we have to monitor also load of all
computers in local network of observatory. This subsystem is in testing operation already.
Computer load watching system - The philosophy of monitoring is based on usage of GNU
software RRDtool (Round Robin database). This tool provides effective manipulation with
data in time series - store them in internal database, select and sort by various criteria and
also present the data in graphical form.

Whole system is composed from four blocks:

1. Clients are installed on eleven computers with various versions of OS Linux. The
clients provides particular information about computer load on require. They are
realized as simple scripts written in Bash or Perl.

2. Server is installed in one computer and started in five minutes interval. When the
server is started, calls clients in watched computers first, and then stores obtained
data into RRD database. The last activity of server is actualization of plots showing
load on particular computers. The server is realized as Perl language script that uses
RRDtool Perl library (and particularly functions RRDs::create, RRDs::update and
RRDs::graph).

3. Web interface serves to user's control of computer loads. The script is called from
PHP, reads data from RRD database first, then looks for critical load values and
prints them back into PHP page. The script is written in Perl (rrd_sel) and use
function RRDs::fetch. (Note: This interface is accessible from page
http://pecny.asu.cas.cz/gop only for administrators of G.O.Pecny computer system.)

4. Actualizing system provides simple actualization of clients through SSH.

The heart of the system is a RRD database. Special database file is created for each topic
visualized in one plot. Inside database the data are stored in more blocks with defined density
of storage (5 mins — 12 hours) and time span (-1 day — -1 year).

The system of computer load monitoring in G.O.Pecny was designed with using of GNU
licensed software, mainly with package RRDtool. We are planning to extend this monitoring
system to watching of GPS processings. Although newly watched parameters will have
slightly different character (numbers of sites passed through adjustment, actual results




quality, time delay of computation etc.), they are still time series so we suppose continuing of
RRDtool usage.

Abstrakt

Geodeticka observator Pecny se v oblasti GPS zabyvad ruznymi variantami permanentniho
zpracovani GPS dat. Vypocetné narocné procesy maji charakter nepretrzité sluzby na jejiz
spolehlivost jsou uZivateli kladeny pochopitelné naroky. Zejména z diivodu zvyseni
spolehlivosti sluzby a dale pro usnadnéni diagnostiky probléemit se na GO Pecny v soucasné
dobée vyviji systéem sledovani permanentnich zpracovani. Kromé systémi sledujicich jednotlivé
vypocetni procesy z hlediska presnosti, dostupnych dat apod. je treba sledovat také zatez
jednotlivych pocitacii v celé lokalni siti GO Pecny. Tento subsystém je v soucasnosti jiz v
testovacim provozu.

Sledovaci systéem - filosofie zpracovani je zaloZena na vyuziti nastroje RRDTool (Round
Robin Database). Tento ndstroj umoziiuje efektivné pracovat s daty v casovych radach -
uchovavat je ve své databazi, vyhledavat a tridit podle riiznych kritérii a v neposledni rade
graficky zobrazovat.

Cely systém se sklada ze ctyr blokui:

1. Klienti : jsou instalovany na celkem jedenacti pocitacich s rozlicnymi variantami OS
Linux. Poskytuji na vyzvani vybrané informace o zatézi pocitace. Realizovany jsou
jednoduchymi skripty v Bashi ¢i Perlu.

2. Server : je instalovan na jednom pocitaci a spoustén v pétiminutovych intervalech. Po
spusteni zavola klienty na sledovanych pocitacich a ziskanda data vlozi do RRD
databaze. Posledni cinnosti serveru je aktualizace grafii zobrazujicich zatéZz na
jednotlivych pocitacich. Server je realizovan skripty v jazyce Perl (rrd feed)
vyuzivajicich knihovnu RRDtool pro tento jazyk (konkrétné funkce RRDs::create,
RRDs: :update a RRDs::graph)

3. Webové rozhrani : Slouzi k samotnému sledovani zatéze ze strany uZivatele. Skript
nacte data z RRD databdze, vyhleda kritické hodnoty zateze a vilozi do TML kodu.
Druhou Ccasti systéemu je prohlize¢ grafii. Webové rozhrani je realizovano skripty v
jazyce PHP a Perl (perl skript rrd_sel, vyuziva funkci RRDs: :fetch). (Poznamka: Toto
rozhrani je pristupné pres na strankdch http://pecny.asu.cas.cz/gop pouze pro sprdvce
systéemu na G.QO.Pecny.)

4. Aktualizacni systém : Skript vyuZivajici protokol SSH umozZiiuje jednoduchou
aktualizaci klientil.

Jadrem systému je RRD databaze. Pro kazdy tématicky celek odpovidajici jednomu grafu je
vwtvoren zvilastni databazovy soubor. Ve viastni databazi jsou sledovand data uloZena v
nekolika blocich s riiznou hustotou ulozeni (5 minut - 12 hodin) a casovym rozsahem (-1 den -
-1 rok).

Systém sledovani zatéze na GO Pecny byl navrzen s vyuzitim programii pod GNU licenci,
jeho jadrem je programovy balik RRDtool. V nejblizsi budoucnosti se pocita s rozsirenim
sledovaciho systéemu na jednotliva zpracovani. Prestoze sledované parametry budou mit
ponekud jiny charakter (pocty stanic vstupujicich do vyrovnani, kvalita aktualnich vysledkui,
casoveé zpozdeni vystupu apod.), pujde i nadale o casové rady a proto predpokladame setrvani
u nastroje RRDtool.

Preface

Geodetic observatory Pecny (G.O.Pecny) deals in GPS processing with various
variants of GPS data processing. These processings are highly computer time-consuming and
have character of a permanent service whose high reliability is excepted by its users. Namely



for improving of service reliability (and also for problem diagnostics ease), the system for
monitoring of computer processes is being developed in G.O.Pecny actually. Next to systems
purposed for particular computation processes watching, we have to monitor also load of all
computers in local network of observatory. This subsystem is in testing operation already.

Computer load watching system

The philosophy of monitoring is based on usage of GNU software RRDtool (Round
Robin database). This tool provides effective manipulation with data in time series - store
them in internal database, select and sort by various criteria and also present the data in
graphical form.

Whole system is composed from four blocks:

1. Clients are installed on eleven computers with various versions of OS Linux.
The clients provides particular information about computer load on require.
They are realized as simple scripts written in Bash or Perl.

2. Server is installed in one computer ant started in five minutes interval. When
the server is started, calls clients in watched computers first, and then stores
obtained data into RRD database. The last activity of server is actualization of
plots showing load on particular computers. The server is realized as Perl
language script that uses RRDtool Perl library (and particularly functions
RRDs::create, RRDs: :update and RRDs::graph).

3. Web interface serves to user's control of computer loads. The script is called
from PHP, reads data from RRD database first, then looks for critical load
values and prints them back into PHP page. The script is written in Perl
(rrd_sel) and use function RRDs::fetch. (Note: This interface is accessible
from page http://pecny.asu.cas.cz/gop only for administrators of G.O.Pecny
computer system.)

4. Actualizing system provides simple actualization of clients through SSH.

The heart of the system is a RRD database. Special database file is created for each
topic visualized in one plot. Inside database the data are stored in more blocks with defined
density of storage (5 mins — 12 hours) and time span (-1 day — -1 year). Following table
describes watched parameters:

Memory usage (% active, inactive, buffers, free, cache, swap usage)

Database
specification

Database title Watched parameters Time span

Computer load (nice, system, 24 hr. by 5 min., 7
user, idle in milliseconds)  days by 30 min., 30  For each

Cpuload and count of actually logged daysby 2 hr.and 1  computer
users. year by 12 hr.
Memload Memory
usage (% active, - - For each
inactive, buffers, free, computer
cache, swap usage)
Separately for

Incoming / outgoing data per

Traffic -|I- each interface of
sec.
the computer
Separately for
Drives % used and free drive space 30 days by 2 hr. and each computer

1 year by 12 hr. only drive



The elementary outputs are plots based on particular databases and particular time
spans. For their plotting the function RRDs:.:graph is used:
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Picture No. 1 Memory usage on computer "GOP B" in "last" week (24th Sep — 1st Oct 2004)
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Picture No. 2 Processor usage on computer "GOP" in "last" 24 hours (30th Sep — 1st Oct
2004)

The second output is an extract summarizing results from all computers and warning
in case of processor overload or memory / drives overfill. Possible output is shown in picture:

day | week | month | year

Hardware loads Hystem max . traffic traffic rocf .
{day) ve};smn e ust memory | swap | digk ity out stel uptime
éthena : | BuSET2 - 6 | 906% |02% |hdal hdbl hde3 hdbd hdb3 hdaS hdad ethi ethil I6 22 4| 45d

Gate - |Fedhat 72| 184% | 0 | 9679 [05% | mdl mdl md4 mdd mdd mdl |eth0 ethl ethid)ethl ethl ethd) 38 0 3 | 264d

Gop- |Debiand1| 830% | 4 | 996% | 20% |sdal sdbl sdad sdb3 sdel sdbd sded sdeS sded| ethll  ethl | eth0 ethl |63 9 4| 394

GOP 1 - comment of site - | Debian 30| 32.5% | 2 | 97.3% | 08% hdal hda3 ethl) ethl) 57 & 4| 20d
Copd- | Debisn 2.7 |NNNNNE 0 | 96.0% | 0.4% hdal hdad hiad eth) eth) 50 6 4| lod

Gopd - |Debisn30| 0.1% | 0 | 97.0% |00% | mdl  hdal md2  md3  sdal | eth] ethl | sth] ethl |87 6 6| 363d

GopB - |Debisn3.0[297% | 0 | 989% |25% | sda3  sdaS  sded  sda?  sdal | ethD | ethl | etad | ethl | 302 6 4 363d

Pecny - main station | Debian 30| 103% | 5 | 98.8% |360% sdad sdb3 sdal ! ethl) 121 15 17| 268d
Pecnyl - - |Debian30| 62% | 0 | 311% | 0.0% hdal hdad ethl) ethl) 27 6 4| zd

Peonyl - [Debian30f 88% | 1 | 969% [19% | hdal = hdbl  hdad  hdb2  hdad | eth | ethl 47 9 4[ 294

Picture No. 3 Extract with problem warnings

Result

The system of computer load monitoring in G.O.Pecny was designed with using of
GNU licensed software, mainly with package RRDtool. We are planning to extend this
monitoring system to watching of GPS processings. Although newly watched parameters will
have slightly different character (numbers of sites passed through adjustment, actual results
quality, time delay of computation etc.), they are still time series so we suppose continuing of
RRDtool usage.
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