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Introduction

Inresearchpractioe, especial ly the processingofwoice signalsoften requires the gperation

withtwo-dimensional signals of large duratiion (dozens of seconds) - The recordingof such
signals inadigital formcreates filesofMoytedimensians. It isoftennecessary todefine
whichpart isof interestand shouldbe recorded andwhichone to ignore during the process
of signal recording. Asimi lar problemcanbe solvedwirth the help of appropriate dynamic
visualizationofthesignal recorded, editingand recordingofsore selectedparts. Several
problems gppearwhen real izing these requirements.

Main problems

Thefirstmainproblem iscomectedwiththe dimensionof the filestoring the signal ina
digital form. The usual dimension of the filewith the data isabout 1-1 _5Moytes. The
1imited dimension of the accessible conventional memory under DOS does not al low the
datafile tobe loaded entirely inmemory andhence it requires theuse of extendedmemory

Another probllem is the necessity for dynamicvisualizationof thesigmal, i.e., its
indication, imitating the recordingprocess. Signal visual izationisrequireddue totheneed
ofediting, i.-e., itsdisplaying inarbitrarydirection, entirelyand inparts. Therecording
speed, which isusual ly achievedwith thehelp of quick special ized digital processors
excludestie possibi lityfor visualization in“‘on-line”’mode. This inpliesthe recordingof
theentiresignal atfirst, and later on, in“off-line”’mode, the imitationof the signal
recordingproosss.

The restof the prablems that remainto be solved, are connectedwirth the necessity
toeditthe file recorded- “cooling””and selectionof signal parts, scaling (increasingor
reducing) , deletionand recordingof the selectedparts intoancther file.
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Thefirstapproach insolvingsimi lar problens is the supply of appropriate software
products, for example - MATLAB, Mathiorks, DADISP, Entropic and others. However,
theirusehas toaccount thatt inthegeneral case theseare integrated softwaresystans, where
vistalization is justoneofmanyother possibi lities. This leads togreat sizeof the products
andtheirhighprice. Thefact trattheir corpletegopl icationusual ly requires consicerable
effortsfor learmingand gettingacouaintedwitheach product should notthe underestimated
100, since It supposes timne andcertain “‘software’” dispositionwhich isnotalvways typical
fortherescarders.

Having inmind the above said, the respective software design canbe accepted as
appropriate insone cases of projects realization. Inorder to justify thisapproach, the
corresponding software systemmustexecute the necessary functionsonly, tobe possibly
smallest involureand runonavai lablecomputers, i-e., not settingspecific requirements
tonards them. Simi lar considerations refer to the applicabi l ity of thewidely spread
Windons operating system. Itexists inseveral different (and inconpatible) versions—
Windows 3.x, Windows 95, Windows NT, each of them implying some requirements with
respect to the technical features of the computer used and needing specific (aswell as
eqpansive) sstof softvwaredavelgorent tools. Taking intbaccount theseconsiderations, ad
inconnectionwith the realization ofaproject forDSP, ithas beendecided todesigna
softwaresystemfordynamicvisual izationand processing of two-dimensional signalswith
large wolume, operatingunder DOS, itsdescriptionbeinganaobjectof the present paper .

Algorrthmic block-diagramof the software system

Amodular structure of the systemhas been designed according to the method “‘up-down™,
consisting ofthe fol lovingmodules, shomnwirth their interconnections inFig- 1:
—acontrol module;
—amodule for reading/recording of the filewith thesignal data;
—amodule for loading the signal inthe operatingmemory available;
—amodule for graphic dynamic indication of the signal ;
—amodulle for signal editing;
—amodule for “hard-copy’” of the image onaprinter;
—amoduleforerrors processing (systemand user’s) .
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Cortrol modulle. Itsynchronizes theworkof the remainingmodules and transmits
sareof the datanecessary for their gperation. It indicates themenusonthescreen, realizes
atemporary output toDOS and retumn to the maingraphical screen.

Read/writemodule. It reads andwrites the fi lewith the signal data from the
avai lablediskdevices. Itrealizesthenecessary interfacewiththe user —questions for the
Tilename, diskdevice, messages formissingandexistingfile, etc.

Amodule for loading into RAM It is the main module in solving the problem
between the operatingmemory and the dimensionof thedata file. Itdefinesthedimension
of theavai lable memory (“‘extended” memory included) . It realizesthe connectionwith
XMS—-memory fraon DOS environment. It sets the necessary indicators and transfers them
‘tothe control modulle, where they areaccessible forall the remainingmodulles.

Graphicsmodulle. Alsoamainmodule, testing for anavai lable videocontrol ler,
for possible graphical modes and setting amodewith themaximumpossible capacity. The
modullevisualizes the signal dynamical lyand responds to the requests of theedirtingmodule
and the indicatingmodule by the “mouse” or thearrovkeys.

Edrtingmodule. Itrealizesthebasic interfacewiththeuser. Withthehelpofthe
indicatingmodulle (by“mouse”” orarrowvkeys) it stops the dynamic indicationofthe signal,
slectscertainpartsofthesignal inarbitrarydirection (bedkor forward) , scalestheseparts
(increaseordecrease) , celetes themor tranamits themfor recordingon thedisk (by theread/
writemodule).

“Mouse" modulle. Itrealizesdirectselectionofpartsfronthesignal by theuser.
Checks for the presence of a“ mouse’ andmekes Itaccessible for theuser incase itexists,
ifthereisnotany, trealizesthesane fuctionsasthearrovkeys.

Error processing module. The module is designed mainly for processing system
errorsof“Abort, Retry, Ignore’ type, shomn onthe graphical screenanddestroying the
image. Themodule detects sucherrors, transmits themto the control modulewhichon its
tum shows them onan appropriate place onthe screen.

Printingmodulle. Itprints (ifthere isaprinter) thescreenpartselectedby theuser.
Itcancreateaprint file foradefinite type ofaprinter (ifthere isnotany at themorent)
for itstransferandprintingonanother camputer . Itsupportsprintersoffosontypeat the
moment.

Progranrealization

A program language C" has been used and Turbo C* environment. The program system
aasistsofthefollovngfiles:
—VISIG.h—aheading filewithdefinitions of the functionsand constants used;
—GRASIG.C-afile, containing auxi liarygraphical functions;
—VISIG.C—amainTile, realizing the systemalgoritim.

GRASIG.C file contains the fol lowing functions:

staticvoidrestore old break(woid)
staticvoid interrupt newlinto(void)
staticvoid instal IBresk(woid)

void inrtgr(void)

woid inertpixel (intX, intY)

int IX(Floatx)

int1IY(Floaty)

voidmove(floatx, floaty)
wvoiddraw(floatx, floaty)
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woidto_text(void)

void endgr(void)

wvoidgrtext(floatxleft, floatyloner, float heghtperoent, char *str)

void far *far_graphgetmem(unsigned size)

wvoid far_graphfreemem(void far *ptr, unsignedsize)

woid line_uc(floatxl, floatyl, floatx2, floaty?2)

woidcircle uc(floatx, floaty, floatr)

iINt XPIX (Float xdim)

int YPIX (Float ydim)

void arc_uc(float xC, floatyC, float stangle, float endangle, float radius, int

nlinesegrents)

Tloatagle(floatx, floaty)

Float drawarc3(Float XA, floatyA, floatxB, floatyB, float xC, floatyC,
float *pr)

Floatfillet(FloatxA, floatyA, float xB, FloatyB, Float xC, floatyC,
floatr)

voidcircle80 pc(intXC, intYC, intR)

voidcircle80 uc@ntxc, intyC, intr)

wvoidfatlineO(Floatx1, floatyl, floatx2, floaty?2, floatd)

woidfatline(floatxl, floatyl, floatx2, floaty?, floatd)

voidsharpjoint(floatd)

VISUG.CFile contains the following functions:
void main(void)
woidcirc arc(int*px, int*py)
iIntXpixel (intx), Ypixel (inty) , xhpg(intX) , yhpg(intY)
intmousinit(intXlo, intXhi, intYlo, intYhi)
voidmousget(int *pX, Int*pY, int*pbuttons)
intmousread(int *pX, int*pY, int*pbuttons)
voidcursor(intX, intY)
woidaddlire(intXstart, intYstart, intX, intY)
wvoidaddstring(intX, intY, char *str)
voidwrlines(woid)
int confirmed(void)
void rdlines(void)
void initmenu(void)
int getstring(intX, intY, char*mes, char *str, intboxcode)
woid clearrectangle(int Xtop, int Ytop, int Xbottom, int Ybottom)
char ermes(char *str)
woiddisplaybotl ine(char *str)
wvoid defaultbotl ine(void)
woiddrline(intxd, intyl, intx2, inty2)
voiddrawnewline(intxi, intyl, intx2, inty2)
void endprogram(void)
void neaposition(int *px, int*py, int*pX, int*pY, int*pbut)

wvoidrefresh(intx, inty)

void textinputGnt *px, Int*py, INt*pX, int*py)
wvoidselectobject(int*pX, Int*pY)
widgetline(int*pXstart, Int*pYstart)

void txtcursor(int X, intY)
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wvoidselectlinoptions(int i, int*pX, iInt*pY, intXX1, int YY1, intXX2, int YY2)
woidselectixtoptions(int i, int*x, int*py)

void secondmenu(void)

void boxes(intn, intprimary)

void invertbox(int i, Intx, inty, intprimary)

woidas shell(intx, inty)

voidarronhead(int *px, int*py)

introind(floatx)

#definetxt(linenr, str) gotaxy(@, linenr) qorintf(str)

The software system is compi led inamodel inHUGE memory.

Conclusion

Thefirstversionofthe systemistested recantly. Themainmodulesare cleaned fromerrors
and have proved their functional ity. The connectionwithXMSmemory is inthe process
of testing. The principal problems are solved, but the use of weakly documented DOS
propertiesand possibilities requires considerable time for debuggingand testing. The
development ofa version operating under Windoas canbe done after generalizationof the
results conceming the useand the necessity for such versionof Windows.
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Hpor'paMMHa,q CrCcTeMa BU3yaJiM3all M PENAKTVPOBAHMA OIBYMEDPHBIX
CUTHAJIOB OOJIBIION ANMTENIEHOCTHY IJ18 LeJlel LMOpoBoM 06paboTKM
curHaJyon (1JOC)

VBaH MycTakepoB

WHCTUTYT MHPOPMALIMOHHEIX TexXHoJioTmit, 1113 Codusa

(PeswomMme)

PaBoTa CBsi3aHa C HayUHO-TIPWIIOXHOM OBJIaC TR0 MCCIIENOBAHNUS PEUYEBEIX CUTHAJIOB .
[paKTMKa [TOKA3EBAET, UTO OHA CBA3aHa C TPYIHOCTAMM/ [PV 3arlMCH, BU3YaJ3alym
Y PEIaKTUPOBAHMM UCCIIENYEMBIX CUTHAJIOB . [[peIJIoKeH IOOX0a —paspaboTka Tak
HasHEBaEeMOTO custom software s onpenesieHHOTO MPOTPaMMHOTO IPOIyKTa . B
GymymeM OyIeT npelcTaBlieHa Bepcus, paboTanmas B cpear Windows.
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