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Abstract—This paper presentsa functional generator controlled by com-
puter networks. We describe a computer-systemarchitecture, a block di-
agram of generator and algorithms. The remote control is realized by
computer networks and using the TCP/IP protocols. For that purposeis
used"Customer-Sever" architecture. The software algorithms is based
on Linux operating system,Apacheweb sewer, MySql database,HTML
and PHP languages.
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|. INTRODUCTION

Someof methals for cortrol and automaticdiagrostic of
electronicsystemgequiredifferent calibrationsignals[1], [2],
[9], [10]. Thisprodemis successfullolvedby usingthefunc-
tional gererators. Thesegener#ors prodice signalswith cali-
bration paraneters. Someof themare: wavefarm, frequery,
amplituce andphase.

Theremotecontrd andautonatic diagrosticrequie comnu-
nicationareato be build. An oppotunity is the existing com-
puternetworksto beused.Thisenalbesrealizing remde contrd
andautomaic diaghosticwithout building new communication
networks. Interret connets poirts from all overtheworld. We
may usethis property for carrying out our plan.

The functional geneator, contrdled by computer network,
canbeutilizedfor:

- remde contol in industry,

- remde contol in scientificresearch

- distancdearningeducatio.

Somead\artagesof the functional geneator contrdled by
compuer network are:

- it is not necessaryhe setupof the systemto be changd
whendifferentobjectsarecontrdled;

- low cost.

Il. COMPUTER SYSTEM ARCHITECTURE

The compuersystemarchitectue of functional geneator
contrdled by compter network is repesentedon Fig. 1.
Thesystemincludesusers Interret, local areanetwork (LAN),
sener, databas€DB), functional generato boad (FG), data
acquisitionboad (DAB), the analyzedobjed and interfaces
(RS232).
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Fig. 1. Compute-systemarchitecture of functional geneator controled by
compute network.

Commuicationsbetween"usersand Interret”, "usersand
local areanetwork’, "Interret and Sener", "local areanet-
work" are basedon TCP/IP pratocols. Commutications be-
tween"sener and dataacquisitionboad"”, "sener and func-
tional geneator boad" are basedon standardserial proto®l
"RS232" The world wide web sener is basedon linux op-
eratingsystemand Apache web sener [17]. The softwareon
the sener includes: HTML, PHR C and MySq| [14], [16],
[18], [19]. The HTML languwageutilizes building web pages.
The PHP language utilizes real-time dataprocessing The C
language utilizes datatransmissiorfrom sener to serial ports
"RS232" The MySql databaseitilizes saving endreadingcon-
trol data. The usersneedinterret brovser software. Someof
them are: Netscapecommunicatort Interret explorer, Opera,
KonauerorwebbrowserandMozilla. An exanple of thelog-in
web pageis representedn Fig. 2. An example of log-in web
moritoring of the geneatedsignalwith paremetes: sinusoidal
wavefarm, phase=6, Uoy = 1V andfoy = 0.5Hzis represenie
onFig. 3.
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Fig.2. An exampk of thelog-in webpage.
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Fig. 3. An exampleof web monitoring of the generded signal Paremeeérs:
sinusoidawaveform,phase®, Ugy = 1V and fox = 0.5Hz

I1l. COMPUTER-SYSTEM ALGORITHM

The algoiithm, which describesthe processesn the com-
putersystem,is repiesentecbn Fig. 4. It includesregistration
andcontrol process. The systemstartswith connectio to the
sener. After legdly registration the opeator chooseshe sig-
naltype. Thesignaltypesareasfollows: sinusoidawavefom,
pulswaveform, savtoothwaveform, trianglewaveform, square
wavefom or directdigital synthesis.The next stepis selection
of the signalscalibration paraneters.Someof themare: wave-
form, frequengy, amplitude,phaseandduty-cycle. Thesoftware
progam makesdataproessingof the selectecharaméersand
transmitsthemto the serial interfaces(RS232-). The algo-
rithm finisheswith two options. Thefirst optionis the progam
returrs to the main meny sothat, makng a newv chdce of the
signaltype to be possible. The secondoptionis the progam
goesto theend.

IV. FUNCTIONAL GENERATOR BOARD - BLOCK DIAGRAM

Thefundional geneatorboardis representean Fig. 5. The
board corsists of the following functional elements: micro-
contrdler (uC), digital-to-analogconverters(DAC), readonly
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Fig. 4. Computersystan algarithm of functional genertorcontrolled by com-
puternetwork.

memay (ROM), voltage controloscillator (VCO) directdigital
syntheizer (DDS), analogmultiplexer (MUX), amplifier (A),
andprogammableattenuato(PA).

The microcantroller receves the datafrom serial interface
(RS2321) and perfams codesto the digital-to-analg con-
velters, voltagecortrol oscillator analogmultiplexer and pro-
granmableattenuatar Thesecodesdefinethe work mode of
thefunctioral generato Thedigital-to-analogconverterstrans-
form the digital codesto analogsignals. The anal@ signals
from DAC1to DAC3aresuppliedto thevoltagecontrdled os-
cillator andto thelow-passfilter. Thevoltagecontolled oscilla-
tor is a high-frequengy, precisionfunction generato prodicing
accuate, highfrequeng sinusoidal,pulse, sawtooth triangle
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Fig.5. Block diagram of the functionalgeneraor board.

andsquarewaveforms. The waveforms may be chosen using
digital code prodwcedfrom themicrocatroller. Thefrequery,

phaseandduty-cycle arecontiolled by meansf analogsignals.

The direct digital syntheizer (DDS) includes microca-
troller, digital-to-analogcorverter(DAC4) anda low-passfilter
(LPF)(Fig. 5). It canbeutilizedfor geneatingalow-frequeng,
superow-frequeny andDC signals.Thewavefarm, frequeng
andphaseof theoutputsignalaredefinedby mears of theinput
codesequene.

Theanalogmultiplexer selectsoneof two input signals.The
selectedsignalis amplifiedby meansof theamplifier Theam-
plified signalis attenuatedy meansof the progammalte at-
tenuator The amplituce of the output signalis definedby the
attenuatiorconstan

V. FUNCTIONAL GENERATOR BOARD - ALGORITHM

The algoiithm, which describeshe processesn the func-
tionalgenertor boardis representednFig. 6 Thesysternrstarts
with initialization of theregistersandwith the determiration of
the constanwalues.After theinitial settingthe microcontrdler
recevvesthe datafrom serialinterface(RS2321) andprodices
codes for thework mode. Themodesareasfollows:

- geneatinga signalfrom thevoltagecontmol oscillator

- geneatinga signalfrom directdigital synthesizer
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Fig. 6. Algorithm of thefunctional geneatorboard.

Theparaneterswaveform, frequeng, phasedutycycle,am-
plitude of the signals,gereratedby meansof the voltagecon-
trolled oscillator may be contrdled. The waveform is definel
by binary digital code. The frequeng/, phaseand duty cycle
aredefinedby meansof analogsignals,transfamedin digital
codes.



The paraméers: waveform frequeng, phase amplitudeof
thesignals geneatedby meansf thedirectdigital syntresizer
may be contiolled. All of themaredefinedby meansof code
sequenceproducedfrom the microcantroller.

Theamplituce of the output signalis definedby the attenua-
tion constah Theattenuatio constants definedoy mears of a
binarydigital code,producedfrom the microcatroller.

The algorithmfinisheswith two optiors. The first option is
theprogamwaitsthereceving of new data.Thesecondption
is endof the progam.

VI. CONCLUSIONS

In this paper we have presented fundional gereratoy con-
trolled by compuer network. We describedh compuer-system
architectue, a block diagran of genersor andalgoithms. The
remote contrd is realizedby meansof compuer networks.
The software algoithms are basedon Linux opemting sys-
tem,Apachewebsener, MySql databased TML andPHPlan-
guags, which arefree of chage.

The proposedfunctional gererator contiolled by computer
network maybe usedfor:

- remde contol in industry,

- remde contol in scientificresearch

- remde autonatic diagnasticsof electronicsystems;

- distancdearningeducatio.

The adwentagesof the functional geneator, controlled by
compuer network, are:

- it is not necessaryhe setupof the systemto be changd,
whendifferentobjectsarecontrdled;

- low cost;

- real-time dataprocessing;

- the browsing technolgies enableasynchonaus distance
learningeducatio with realactive systemsanddevices.
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