
1LNROD�.QHCHYL`�

3RYH]LYDQMH�$�'�NRQYHUWRUD�QD�3&

UDaXQDU�X�IXQNFLML�VLPXOLUDQMD

RVFLORVNRSD

&LOM�RYRJ�SURMHNWD�MH�ELOR�VLPXOLUDQMH�RVFLORVNRSD�SRPR`X�3&�UDaXQDUD�L�$�'

NRQYHUWRUD�SRYH]DQRJ�QD�SDUDOHOQL�SRUW�UDaXQDUD��1DSUDYOMHQ�MH�XUH_DM�NRML�VH

PRCH�NRULVWLWL�]D�GRELMDQMH�JUDILND�IXQNFLMD�NRMH�GDMH�JHQHUDWRU�IXQNFLMD�VD�PDN�

VLPDOQRP�DPOLWXGRP�RG���9��7DNR_H��UHDOL]RYDQR�MH�L�RaLWDYDQMH�]D�SURPHQOMLYX

YUHPHQVNX� ED]X��*UH^ND� XUH_DMD� �����9�� WDNR� GD� VH� RQ�PRCH� SULPHQMLYDWL� X

VOXaDMHYLPD�NDGD�QDP�MH�VDPR�GRYROMDQ�REOLN��D�QH�SRWSXQR�WDaQH�YUHGQRVWL�QD

JUDILNX�

8YRG

3RYH]LYDQMH�QD�SDUDOHOQL�SRUW

6YDNL�SDUDOHOQL�SRUW�LPD���UHJLVWUD�� SRUW�D�LPD���ELWD�]D�GLJLWDOQL

L]OD]��SRUW�E�LPD���ELWD�]D�GLJLWDOQL�XOD]�L�SRUW�F�LPD���ELWD�NRML�VH�PRJX

GHILQLVDWL�LOL�]D�XOD]�LOL�]D�L]OD]��:HUKLPHU�������

3LQRYL�SDUDOHOQRJ�SRUWD�

SLQ�¬�IXQNFLMD

� SRUW�F�¬�SUYL�ELW��YUHGQRVW����OHDVW�VLJQLILFDQW�ELW�¬�/6%�

� SRUW�D�¬�SUYL�ELW��YUHGQRVW����/6%�

� SRUW�D�¬�GUXJL�ELW�

� SRUW�D�¬�WUH`L�ELW�

� SRUW�D�¬�aHWYUWL�ELW�

� SRUW�D�¬�SHWL�ELW�

� SRUW�D�¬�^HVWL�ELW�

� SRUW�D�¬�VHGPL�ELW�

� SRUW�D�¬�RVPL�ELW��PRVW�VLJQLILFDQW�ELW�

�� SRUW�E�¬�VHGPL�ELW

�� SRUW�E�¬�RVPL�ELW�¬�LQYHUWRYDQ

1LNROD�.QHCHYL`

��������%HRJUDG�

9ODGLPLUD�3RSRYL`D

����XaHQLN����UD]UHGD

0DWHPDWLaNH

JLPQD]LMH�X�%HRJUDGX
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�� SRUW�E�¬�^HVWL�ELW

�� SRUW�E�¬�SHWL�ELW

�� SRUW�F�¬�GUXJL�ELW�¬�LQYHUWRYDQ

�� SRUW�E�¬�aHWYUWL�ELW

�� SRUW�F�¬�WUH`L�ELW

�� SRUW�F�¬�aHWYUWL�ELW�¬�LQYHUWRYDQ

��¬���¬�PDVD

,DNR�QHNL�SDUDOHOQL�SRUWRYL�LPDMX�±EL�GLUHNFLRQX±�NRQILJXUDFLMX��NRMD

GR]YROMDYD�GD�SRUW�D�PRCH�GD�VH�NRULVWL�L�]D�XOD]�L�]D�L]OD]��PQRJL�VWDULML

NRPSMXWHUL�QHPDMX�RYX�PRJX`QRVW�L�SRUW�D�VH�PRCH�NRULVWL�VDPR�]D�L]OD]�

6HPSORYDQMH�L�NRQYHU]LMD

8�FLOMX�REUDGH�VLJQDOD�NRML�VH�MDYOMDMX�X�SULURGL�NRUL^`HQMHP�UDaXQDU�

VNLK�VLVWHPD��VLJQDOL�VH�PRUDMX�NRQYHUWRYDWL�X�GLJLWDOQL�REOLN��WM��X�QL]�EL�

QDUQLK�EURMHYD��3UL�WRPH�VH�REDYOMD�SURFHV�GYRVWUXNH�GLVNUHWL]DFLMH�

GLVNUHWL]DFLMD�SR�YUHPHQX��RGDELUDQMH��RGPHUDYDQMH��HQJO��VDPSOLQJ��L�GLVN�

UHWL]DFLMD�SR�DPSOLWXGL��NYDQWRYDQMH��HQJO��TXDQWL]DWLRQ���.RPSOHWDQ�SURFHV

GLJLWDOL]DFLMH�QD]LYD�VH�DQDORJQR�GLJLWDOQD��$�'��NRQYHU]LMD� L�REDYOMD�VH

SRPR`X�$�'�NRQYHUWRUD��3URFHV�$�'�NRQYHU]LMH�PRCH�VH�SUHGVWDYLWL�X�YLGX

EORN�^HPH�QD�VOHGH`RM�^HPL��VOLND����

3RG�DQDORJQLP�VLJQDORP�SRGUD]XPHYDPR�NRQWLQXDOQL�VLJQDO�NRG�NRJD

DPSOLWXGD�VLJQDOD�PRCH�LPDWL�ELOR�NRMX�YUHGQRVW�L]�GR]YROMHQRJ�RSVHJD�

'UXJD�YDCQD�NODVD�VLJQDOD�GHILQLVDQD�MH�VDPR�X�GLVNUHWQLP�YUHPHQVNLP

WUHQXFLPD��SD�VH�WDNYL�VLJQDOL�QD]LYDMX�YUHPHQVNL�GLVNUHWQL�VLJQDOL��$PSOL�

WXGD�GLVNUHWQLK�VLJQDOD�MH�NRQWLQXDOQD�YHOLaLQD�L]�GR]YROMHQRJ�RSVHJD��$NR

VH�L�DPSOLWXGD�GLVNUHWQRJ�VLJQDOD�GLVNUHWL]XMH��GRELMD�VH�GLJLWDOQL�VLJQDO

NRML�MH�MHGLQL�VLJQDO�NRML�VH�PRCH�REUD_LYDWL�UDaXQDURP��3RSRYL`��������

$�'�NRQYHUWRU�VOXCL�GD�DQDORJQL�VLJQDO�NRML�GDMH�QHNL�L]YRU��LOL�X

RYRP�VOXaDMX�JHQHUDWRU�IXQNFLMD��SUHWYRUL�X�GLJLWDOQL�VLJQDO��7LPH�VH

SRVWLCH�GD�VH�RaLWDYDQMHP�VD�$�'�NRQYHUWRUD�GRELMH�WUHQXWQL�QDSRQ�NRML

GDMH�L]YRU��7DGD�VH�SUHNR�SDUDOHOQRJ�SRUWD�RaLWDMX�YUHGQRVWL�SLQRYD�$�'

NRQYHUWRUD�L�WR�VH�SUHYHGH�X�QDSRQ�SR�IRUPXOL�

6OLND���

%ORN�^HPD�$�'
NRQYHU]LMH�

)LJXUH���

7KH�EORFN�VFKHPH�RI
DQ�$�'�FRQYHUVLRQ�
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1DSRQ� �ELQDU��L]OD]�$�'�NRQYHUWRUD�×�PD[��QDSRQ����PD[��ELQ��EURM ���

JGH�VH�SRG�RSVHJRP�PHUHQMD�SRGUD]XPHYD�PDNVLPDOQL�QDSRQ�NRML�GDWL

$�'�NRQYHUWRU�PRCH�NRQYHUWRYDWL�X�GLJLWDOQL�VLJQDO��D�PDNVLPDOQL�ELQDUQL

EURM�]DYLVL�RG�UH]ROXFLMH�$�'�NRQYHUWRUD��2G�RSVHJD�L�PDNVLPDOQRJ�ELQDU�

QRJ�EURMD�NRML�$�'�NRQYHUWRU�PRCH�GD�REUDGL�]DYLVL�L�JUH^ND�PHUHQMD

QDSRQD��1D�SULPHU��NRG���ELWQRJ�NRQYHUWRUD�X]LPD�VH�GD�JUH^ND�L]QRVL�RS�

VHJ������

9HOLaLQD�PDNVLPDOQRJ�QDSRQD�NRML�VH�PRCH�NRQYHUWRYDWL�]DYLVL�RG

$�'�NRQYHUWRUD��1HNL�$�'�NRQYHUWRUL�PRJX�NRQYHUWRYDWL�VDPR�QDSRQH�X

RSVHJX�RG���GR���9��SD�VX�SRJRGQL�]D�UDG�VD�3&�UDaXQDULPD�MHU�VH�QDSRQ�

VNL�QLYRL�$�'�NRQYHUWRUD�SRNODSDMX�VD�XOD]QLP�ORJLaNLP�NROLPD�]D�3&��WM�

PLQLPDOQL�QDSRQ�NRML�SULQWHUVNL�SRUW�PR]H�SUHSR]QDWL�MH���9��D�PDNVLPDOQL

��9��EH]�RSDVQRVWL�SR�SRUW���=D�WDNYX�UHDOL]DFLMX�PL�VPR�NRULVWLOL�NRQYHUWRU

$'&������D�SRUHG�QMHJD�PRJOL�VPR�NRULVWLWL�VOHGH`H�$�'�NRQYHUWRUH��aLMD

MH� VSHFLILNDFLMD�GDWD�QD�VOLFL����$'&������$'&������$'&�����

$'&�����L�$'&�����

%U]LQD�NRQYHU]LMH�RYLK�$�'�NRQYHUWRUD�MH�����V��D�UDGH�QD�SULQFLSX

VXNFHVLYQH� DSURNVLPDFLMH�� 2YDM�PHWRG� VH� ]DVQLYD� QD� X]DVWRSQLP

SURPHQDPD�UHIHUHQWQRJ�QDSRQD�$�'�NRQYHUWRUD�X�]DYLVQRVWL�GD�OL�NRPSD�

UDWRU��NRML�VH�QDOD]L�X�VDVWDYX�$�'�NRQYHUWRUD��SRND]XMH�GD�OL�MH�XOD]QL

QDSRQ�YH`L�LOL�PDQML�RG�UHIHUHQWQRJ��3URPHQD�VWDQMD�SUHVWDMH�NDGD�VH�L]OD]

NRPSDUDWRUD����LOL����SURPHQL��1D�WDM�QDaLQ�GRELMD�VH�SULEOLCQD�YUHGQRVW

XOD]QRJ�QDSRQD�

$SDUDWXUD

.RPSRQHQWH

=D�UHDOL]DFLMX�RYRJ�SURMHNWD�NRUL^`HQL�VX�VOHGH`L�GHORYL�

�� MHGDQ�SURWRERDUG

�� MHGDQ�$�'�NRQYHUWRU� �X�RYRP�SURMHNWX�NRUL^`HQ� MH�3KLOLSV

$'&����/&1�

�� RWSRUQLN�RG����NΩ
�� NRQGHQ]DWRU�RG�����S)�

�� GYD�RWSRUQLND�MHGQDNLK�RWSRUQRVWL�UHGD�YHOLaLQH�YL^H�N��RYGH�VX

NRUL^`HQL�RWSRUQLFL�RG�����NΩ���X�IXQNFLML�UD]GHOQLND�QDSRQD�GD�EL

VH�QD�SLQX���GRELOR�9UHI���

�� ���SLQVNL�VXE�'�PX^NL�NRQHNWRU

�� 3&�UDaXQDU�VD�SDUDOHOQLP�SRUWRP

5$'29,�32/$=1,.$�2%5$=291,+�352*5$0$�±�� 35,0(1-(1$�),=,.$�,�(/(.7521,.$��•�����



5HDOL]DFLMD

3RYH]LYDQMHP�RYLK�NRPSRQHQWL�NDR�QD�VOLFL���L�VWDUWRYDQMHP�SUR�

JUDPD�NRML�VDP�QDSLVDR��LPDPR�PRJX`QRVW�GLUHNWQRJ�RaLWDYDQMD�YUHGQRVWL

QDSRQD��DOL�VD�ND^QMHQMHP�NRMH�XQRVL�VSRUR�RaLWDYDQMH�UDaXQDUD�VD�$�'

NRQYHUWRUD��%U]LQD�RYRJ�SURJUDPD�MH�RNR������VHPSORYD�X�VHNXQGL�

3UHPD�1LNYLVWRYRM��1\TXLVW��WHRUHPL�R�RGDELUDQMX��NRMD�NDCH�GD�VH

SRWSXQD�UHNRQVWUXNFLMD�VLJQDOD�L]�QMHJRYLK�RGDELUDND�PRCH�L]Y^LWL�DNR�MH

XaHVWDQRVW�RGDELUDQMD�EDU�GYD�SXWD�YH`D�RG�QDMYL^H�XaHVWDQRVWL�X�VSHNWUX

VLJQDOD��LPDPR�GD�VH��V�RE]LURP�QD�PDNVLPDOQX�EU]LQX�VHPSORYDQMD������

X�VHNXQGL���VLJQDOL�PRJX�YHUQR�RaLWDYDWL�L�SUHGVWDYLWL�QD�HNUDQX�GR�PDNVL�

PDOQH�IUHNYHQFLMH�VSHNWUD�VLJQDOD�RG������+]��2YR�]QDWQR�RJUDQLaDYD�SUL�

PHQX�XUH_DMD��DOL�XNROLNR�QDP�QLMH�SRWUHEQD�SUHFL]QD�VOLND��YH`�VDPR

SULEOLCQL�REOLN�VLJQDOD��QSU��VLQXVRLGD���RQGD�RYDM�XUH_DM�PRCH�QD`L�VYRMX

^LUX�SULPHQX��

8�QDVWDYNX�MH�GDW�SURJUDP�NRML�VDP�QDSLVDR�X�SURJUDPVNRP�MH]LNX

%25/$1'�785%2�3$6&$/�����L�RQ�VLPXOLUD�UDG�RVFLORVNRSD��DOL�MH

]ERJ�QHGRVWDWND�EL�GLUHNFLRQRJ�SRUWD�NRUL^`HQ�SRUW�E�XPHVWR�SRUWD�D�L�WDGD

MH�SUHFL]QRVW�PHUHQMD�ELOD�PDQMD�]ERJ�WRJD�̂ WR�VH�QD�SRUWX�E�PRJX�NRULVWLWL

VDPR���SLQRYD�]D�aLWDQMH��SD�VH�RSVHJ�VPDQMLR�VD�����QD����ELQDUQD�EURMD

^WR�GRYRGL�GR�WRJD�GD�IRUPXOD�����VDGD�L]JOHGD�RYDNR�

1DSRQ�[9]� �GHNDGQD�SUHGVWDYD�GRELMHQRJ�ELQDUQRJ�EURMD�×�������

V�RE]LURP�GD�MH�QDMYH`L�EURM�VDGD����

8�SURJUDPX�VH�QDOD]L�GHR�NRGD�]D�SUHWYDUDQMH�L]���ELWQRJ�X���ELWQL

EURM��7R�VH�UDGL�RGVHFDQMHP�]DGQMD�WUL�ELWD�SURaLWDQD�VD�SRUWD�L�WDGD�� ]D

GDWL�PDNVLPDOQL�QDSRQ�NRML�VH�PRCH�NRQYHUWRYDWL��JUH^ND�L]QRVL������9�

6OLND���

1DaLQ�SRYH]LYDQMD
$�'�NRQYHUWRUD�L
UDaXQDUD�

�16�������

)LJXUH���

7KH�ZD\�WR�FRQQHFW

WKH�$�'�FRQYHUWHU
ZLWK�WKH�3&�
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.DUDNWHULVWLNH�NRUL^`HQRJ�$�'�NRQYHUWRUD�GDWH�VX�QD�VOLFL����JGH�VH

VD�YUHPHQVNLK�GLMDJUDPD�YLGL�NDNR�VH�VWDUWXMH�NRQYHU]LMD�L�NDNR�VH

XaLWDYDMX�SRGDFL�VD�$�'�NRQYHUWRUD�

1D�VOLFL���VX�VD�,17��&6��5'�L�:5�R]QDaHQH�NRPDQGH�$�'�NRQYHU�

WRUX�NRMH�]QDaH�

,17�¬�LQWHUUXSW�L�VOXCL�]D�SURYHUX�VWDQMD�$�'�NRQYHUWRUD

&6�¬�FKLS�VHOHFW�

5'�¬�UHDG

:5�¬�ZULWH�

3RGDFL�GDWL�QD�VOLNDPD���L���X]HWL�VX�]D�1DWLRQDO�6HPLFRQGXFWRU�aLS�

LDNR�VH�UDGLOR�VD�3KLOLSV�aLSRP��6SHFLILNDFLMD�MH�LVWD�MHU�VX�X�SLWDQMX�LVWL

PRGHOL�aLSRYD�

3UL�L]UDGL�XUH_DMD�L�L]UDaXQDYDQMX�EU]LQH�VHPSORYDQMD�NRUL^`HQ�MH

UDaXQDU�VOHGH`H�NRQILJXUDFLMH��3&�����';��6�����0+]����0E�5$0����

ELWQL�,�2�NRQWUROHU������0E�:HVWHUQ�'LJLWDO�+DUG�'ULYH��3URJUDP�MH�SRG�

MHGQDNR�GREUR�UDGLR�L�SRG�'26�L�SRG�:LQGRZV����RSHUDWLYQLP�VLVWHPRP�

=D�XEU]DQMH�SURJUDPD��GD�VH�QH�EL�SRQRYR�SLVDOL�NULWLaQL�GHORYL�SURJUDPD

X�$VHPEOHUX���PRCH�VH�NRULVWLWL�UDaXQDU�VD�EROMLP�,�2�NRQWUROHURP��

6OLND���

9UHPHQVNL�GLMDJUDPL
]D�VWDUW�NRQYHU]LMH�L
aLWDQMH�SRGDWDND

�16�������

)LJXUH����

7LPH�GLDJUDPV�IRU
VWDUWLQJ�WKH
FRQYHUVLRQ�DQG

UHDGLQJ�WKH�GDWD�
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3URJUDP�MH�UDaXQDUVND�VLPXODFLMD�RVFLORVNRSD�NRML�UDGL�QD�SULQFLSX

RaLWDYDQMD�VD�$�'�NRQYHUWRUD�SRYH]DQRJ�QD�SDUDOHOQL�SRUW�UDaXQDUD��3UR�

JUDP�RaLWDYD�ELQDUQX�YUHGQRVW�QDSRQD�L�SUHWYDUD�MH�X�YROWDCX�QD�VOHGH`HP

SULQFLSX��SR^WR�MH�RSVHJ���9��D�ELQDUQL�EURMHYL�VH�NUH`X�RG���GR������

����X�GHNDGQRP��SUDYD�YUHGQRVW�QDSRQD�GRELMD�VH�PQRCHQMHP�ELQDUQRJ

EURMD�VD������

.RQVWDQWH�L�SURPHQOMLYH�NRMH�VH�NRULVWH�X�SURJUDPX�GHILQLVDQH�VX�QD

VOHGH`L�QDaLQ�

const
AdrPortA = 888;  {adresa porta a}
AdrPortB = 889;  {adresa porta b}
AdrPortC = 890;  {adresa porta c}
maxarray = 500;  {maksimalni broj merenja}
CS=1;            {aktivan 0001}
RD=8;            {aktivan 1000}
WR=4;            {neaktivan 0100}
inicijalC=4;     {inicijalizacija porta c za upis}
gornjilevix=00;
gornjileviy=00;
donjidesnix=639;
donjidesniy=479;
opsegx=donjidesnix-gornjilevix;
kx=639/opsegx;
opsegy=donjidesniy-gornjileviy;
ky=479/opsegy;
brx=trunc(opsegx/18);
bry=trunc(opsegy/15);

type
mat = array[1..maxarray] of byte; {matrica za
skladistenje uzoraka}
dat = file of byte; {fajl za skladistenje podataka}

var
x,y,i:integer;
grDriver,Grmode:integer;
a:mat;
tacka:real;
c:char;
vreme:byte;

3URFHGXUD�NRMD�VOXCL�GD�VH�]DGD�VWDUW�NRQYHU]LMH�$�'�NRQYHUWRUX�GD

EL�SRVOH�ELOR�PRJX`H�RaLWDWL�YUHGQRVW�L�QDFUWDWL�GDWX�WDaNX�QD�JUDILNX�L]�

JOHGD�RYDNR��

procedure startuj_konverziju;           
{procedura za zadavanje starta konverzije A/D konver-
toru
start konverzije izvrsava niz naredbi koje A/D kon-
vertoru nalazu da pocne sa konverzijom pomocu kon-
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trolnih bitova u A/D konvertoru; ne postoje side
efekti jer program ne menja globalne promenjljive vec
samo upisuje u kontrolne bitove porta}

var
x:integer;

begin
port[AdrPortA]:=0;  {dodeljivanje logickih jedinica
svim bitovima porta a} 
port[AdrPortC]:=WR;
delay(1);
port[AdrPortC]:=WR+CS;
delay(1);
port[AdrPortC]:=CS;
delay(1);
port[AdrPortC]:=CS+WR;
delay(1);
port[AdrPortC]:=WR;
delay(1);
port[AdrPortC]:=CS+WR;
delay(1);
port[AdrPortC]:=CS+WR+RD;

end;

-R^�MHGQD�YHRPD�YDCQD�SURFHGXUD�MH�SURFHGXUD�]D�^WDPSDQMH�RaLWDQLK

SRGDWDND�QD�HNUDQX��2QD�NRULVWL�VWDQGDUGQH�3DVFDO�SURFHGXUH�L]�PRGXOD

JUDSK�WSX�NDR�^WR�VX�OLQH��RXWWH[W\��SXWSL[HO�L�GUXJH�

procedure stampaj;
{procedura sluzi za crtanje grafika na osnovu po-
dataka upisanih u datoteku koja je dobijena pomocu
procedure nova merenja i nema nikakvih side efekata
jer samo cita iz datoteke i nista u nju ne upisuje}

var
i:integer;
f:dat; 
s:string;
x:byte;

begin
grdriver:=detect;
Initgraph(grdriver,grmode,’c:\tp\bgi’);{inicijali
zacija grafika}
setcolor(1);
for i:=2 to 16 do

line(gornjilevix+i*brx,gornjileviy,gornjilevix
+i*brx,donjidesniy-30);
for i:=0 to 13 do

line(gornjilevix+30,gornjileviy+i*bry,donjidesnix
-60,gornjileviy+i*bry);
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setcolor(7);
line(gornjilevix+30,gornjileviy,gornjilevix+30,
donjidesniy-30);
line(gornjilevix+30,donjidesniy-30,donjidesnix-60,
donjidesniy-30);{crtanje koordinatnih osa}
line(gornjilevix+30,gornjileviy,donjidesnix-60,
gornjileviy);
line(donjidesnix-60,donjidesniy-30,donjidesnix-60,
gornjileviy);
for i:=1 to maxarray do  {petlja za crtanje svih 
tacaka}
putpixel(gornjilevix+i+30,round((donjidesniy-30)/
ky-opsegy*a[i]/(31*ky)),green);
readln;
closegraph;

end;

3URFHGXUD�QRYRPHUHQMH�VOXCL�]D�RaLWDYDQMH�YUHGQRVWL�NRMX�MH�$�'�NRQ�

YHUWRU�SRVODR�3&�UDaXQDUX��7L�VH�SRGDFL�VNODGL^WH�X�JOREDOQL�QL]��]D�NDVQLMH

NRUL^`HQMH�LOL�^WDPSDQMH�

procedure novomerenje;
{procedura ocitava trenutno stanje porta tj. uzima
konvertovane podatke sa A/D konvertora.
Postoje side efekti,a to su da se podaci prethodnog
merenja gube nepovratno i preko njih se upisuju
rezultati novog merenja}

var x:byte;
 zakasni:integer;

begin
clrscr;
write(’Unesite vreme ocitavanja u sec. ’);
readln(vreme);
for i:=1 to maxarray do
begin

startuj_konverziju; {startovanje konverzije}
delay(1);
port[AdrPortC]:=WR+CS; {aktivan CS, neaktivan RD 
i WR}
delay(1);
port[AdrPortC]:=WR+CS+RD;     {inicijalizacija
citanja sa A/D}
delay(1);
port[AdrPortA]:=0;
delay(1);
a[i]:=(port[AdrPortB]); {citanje vrednosti koje
A/D konvertor daje na svom izlazu}
a[i]:=a[i]+128;
a[i]:=a[i]div 8;
port[AdrPortC]:=WR+CS; {vracanje na staro tj. nova
inicijalizacija porta c za sledeci zorak}
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delay(1);
port[AdrPortC]:=WR;
end;

end;

3UHWKRGQH�SURFHGXUH�PRJX�VH�LPSRUWRYDWL�X�SURJUDP�NRML�EL�LK�LVNRU�

LVWLR�]D�SRYH]LYDQMH�WDaDND�L��UHFLPR��LVFUWDYDQMH�NRQWLQXDOQRJ�JUDILND��3UR�

FHGXUD�VWDPSDM�^WDPSD�VDPR�SRMHGLQDaQH�WDaNH��EH]�QMLKRYRJ�SRYH]LYDQMD�

=DNOMXaDN

2YLP�SRVWXSNRP�PRJX`H�MH�GR�JUDILND�CHOMHQH�IXQNFLMH�GR`L�VDPR�X]

SRPR`�UDaXQDUD��EH]�NRUL^`HQMD�RVFLORVNRSD��8�SUDNVL�UDaXQDU�GDMH�QHSUH�

FL]QLMH�SRGDWNH�RG�RVFLORVNRSD��7R�VH�QDURaLWR�SRND]DOR�SUL�L]UDGL�RYRJ

XUH_DMD��XVOHG�WRJD�^WR�VH���ELWQL�NRQYHUWRU�PRUDR�NRULVWLWL�NDR���ELWQL�

3UHFL]QRVW�VH�PRCH�SRYH`DWL�NRUL^`HQMHP���ELWQRJ�SRUWD��LOL�]DPHQML�

YDQMHP���ELWQRJ�$�'�NRQYHUWRUD�QHNLP�NRYHUWRURP�VD�YH`RP�UH]ROXFLMRP�

7DNR�EL�VH�GRELOR�QD�SUHFL]QRVWL��DOL�EL�VH�L]JXELOR�QD�EU]LQL��MHU�VH�WDGD

RaLWDYDQMH�VD�XUH_DMD�PRUD�YU^LWL�X�YL^H�FLNOXVD��%U]LQD�MH�RJUDQLaHQD�L

EU]LQRP�$�'�NRQYHUWRUD��RGQRVQR�QMHJRYRP�QHPRJX`QR^`X�GD�L]YU^L�RQR�

OLNR�NRQYHU]LMD�NROLNR�WR�RG�QMHJD�3&�UDaXQDU�PRCH�GD�]DKWHYD��

.RPHQWDU

3UL�UHDOL]DFLML�RYRJ�XUH_DMD�QDL^OL�VPR�QD�QHNH�SUREOHPH�QD�NRMH�WUHED

XND]DWL�RQLPD�NRML�EL�SRNX^DOL�UHDOL]DFLMX�QHaHJ�VOLaQRJ��3UYR��$�'�NRQ�

YHUWRU�QLMH�GRYROMQR�EU]�GD�REUDGL�RQROLNR�SRGDWDND�X�VHNXQGL��NROLNR

UDaXQDU�WR�RG�QMHJD�PRCH�]DKWHYDWL��=DWR�MH�QHRSKRGQR�GD�VH�L]PH_X�VYDNH

GYH�QDUHGEH�$�'�NRQYHUWRUX�XEDFL�SDX]D��GHOD\���7DNR�VH�SURJUDP�]QDWQR

XVSRUL��DOL�QH�GROD]L�GR�]DJX^HQMD�NRMH�PRCH�SURX]URNRYDWL�GRELMDQMH

SRJUH^QLK�SRGDWDND��'UXJR��QLMH�SRWUHEQR�aLWDWL�,17��MHU�`H�L�WDGD�GR`L�GR

SXFDQMD�SURJUDPD�SR^WR�$�'�NRQYHUWRU�YHRPD�VSRUR�^DOMH�REDYH^WHQMH�

3URJUDP�UDGL�PQRJR�EROMH�NDGD�VH�,17�]DQHPDUL�L�WLPH�VH�L�^WHGL�MHGDQ

ELW�QD�SRUWX��6YH�RVWDOR�WUHED�XUDGLWL�SR�QDYHGHQRM�^HPL�L�XUH_DM�`H�GREUR

UDGLWL�

/LWHUDWXUD

16��1DWLRQDO�6HPLFRQGXFWRU��������1DWLRQDO6HPLFRQGXFWRU�$'&������
$'&�������$'&�������$'&�������$'&�������ELW�3�&RPSDWLEOH�$�'
&RQYHUWHUV�&DWDORJXH�

3RSRYL`��0��������'LJLWDOQD�REUDGD�VLJQDOD��%HRJUDG��1DXaQD�NQMLJD

:HUKLPHU��'��������,QH[SHQVLYH�LQWHUIDFLQJ�H[SHULPHQWV�RQ�WKH�3&�
*ULHS�,QWHUQDWLRQDO�&RQIHUHQFH��/MXEOMDQD��6ORYHQLD��

5$'29,�32/$=1,.$�2%5$=291,+�352*5$0$�±�� 35,0(1-(1$�),=,.$�,�(/(.7521,.$��•�����
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&RQQHFWLQJ�DQ�$�'�&RQYHUWHU�WR�D�3&�&RPSXWHU�LQ�2UGHU�WR

6LPXODWH�2VFLOORVFRSH

7KH�JRDO�RI�WKLV�SURMHFW�KDV�EHHQ�WR�VLPXODWH�DQ�RVFLOORVFRSH�E\�XVLQJ

D�3&�FRPSXWHU�DQG�DQ�$�'�FRQYHUWHU��FRQQHFWHG�WR�WKH�FRPSXWHU±V�SDUDOOHO

SRUW��7KH�FRQVWUXFWHG�GHYLFH�FDQ�EH�XVHG�WR�SORW�WKH�RXWSXW�RI�D�IXQFWLRQ

JHQHUDWRU��ZLWK�D�PD[LPXP�DPSOLWXGH�RI���9��7KH�PHDVXUHPHQW�HUURU�LV

�����9��7DNLQJ�WKLV�LQWR�DFFRXQW�WKH�GHYLFH�FRXOG�HIIHFWLYHO\�EH�XVHG�WR

GHWHUPLQH�WKH�JHQHUDO�VKDSH�RI�WKH�RXWSXW�IXQFWLRQ��

$OO�FRQQHFWLRQV�VKRXOG�EH�PDGH�DV�VKRZQ�RQ�WKH�)LJXUH����'XH�WR

WKH�FRPSDWLELOLW\�EHWZHHQ�WKH�1DWLRQDO�6HPLFRQGXFWRU�$'&�����

$'&������$'&������$'&������$'&�����DQG�WKH�3KLOLSV�$'&����

$�'�FRQYHUWHUV��WKH�GDWD�JLYHQ�IRU�WKH�1DWLRQDO�6HPLFRQGXFWRU�FKLSV�DS �

SOLHV�WR�3KLOLSV�DV�ZHOO�

$OO�WKH�GDWD�QHHGHG�IRU�VWDUWLQJ�WKH�FRQYHUVLRQ�DQG�UHDGLQJ�WKH�RXWSXW

YDOXH�DUH�VKRZQ�RQ�WLPH�GLDJUDPV��)LJXUH�����$OO�FUXFLDO�$�'�FRPPDQGV

DUH�JLYHQ�RQ�WKRVH�GLDJUDPV��ZKHUH�,17�PHDQV�LQWHUUXSW��ODVW�GDWD�ZDV�RU

ZDV�QRW�UHDG���&6�FKLS�VHOHFW��5'�UHDG�DQG�:5�ZULWH��

0D[LPXP�VDPSOLQJ�VSHHG�RI�WKLV�GHYLFH�LV������+]��ZKLFK�PHDQV

WKDW�VLJQDOV�ZLWK�PD[LPXP�IUHTXHQF\�RI������+]�FDQ�FRUUHFWO\�EH�VKRZQ

RQ�WKH�VFUHHQ��DFFRUGLQJ�WR�WKH�1\TXLVW�VDPSOLQJ�WKHRUHP��

'XULQJ�WKH�UHDOL]DWLRQ�RI�WKLV�GHYLFH�ZH�KDYH�H[SHULHQFHG�VHYHUDO

SUREOHPV�WKDW��,�IHHO��VKRXOG�EH�PHQWLRQHG�IRU�WKRVH�ZKR�ZRXOG�ZDQW�WR

WU\�WR�PDNH�WKH�VDPH�RU�VLPLODU�GHYLFH�

7KH�ILUVW�WKLQJ�LV�WKDW�$�'�FRQYHUWHU�LV�QRW�IDVW�HQRXJK�WR�PDQDJH�DV

PDQ\�GDWD�SHU�VHFRQG�DV�WKH�FRPSXWHU�FDQ�DVN�KLP�WR��7KDW�LV�ZK\�LW�LV

QHFHVVDU\�WR�SXW�D�GHOD\�EHWZHHQ�HYHU\�WZR�$�'�FRQYHUWHU�FRPPDQGV�

7KLV�ZD\��WKH�SURJUDP�LV�VORZHG�GRZQ��EXW�WKHUH�LV�QR�MDP��ZKLFK�FDQ

FDXVH�ZURQJ�LQIRUPDWLRQ�UHDGLQJ�

7KH�VHFRQG�WKLQJ�FRQFHUQV�WKH�,17��7KHUH�LV�QR�QHHG�WR�UHDG�WKH�,17�

EHFDXVH�WKH�UHDGLQJ�ZRXOG�SURYRNH�WKH�SURJUDP�WR�FUDVK��7KLV�KDSSHQV�EH �

FDXVH�WKH�FRQYHUWHU�VHQGV�WKH�,17�WR�VORZ��3URJUDP�ZRUNV�PXFK�EHWWHU�LI

WKH�,17�LV�QRW�WDNHQ�LQ�FRQVLGHUDWLRQ�WKXV��ZH�DOVR�VDYH�RQH�ELW�RQ�WKH

SRUW��(YHU\WKLQJ�HOVH�VKRXOG�EH�GRQH�DV�VKRZQ�RQ�WKH�)LJXUH���DQG�WKH

GHYLFH�ZLOO�ZRUN�SURSHUO\�
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