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6RIWZDUH

] &RPSLOHUV
\ DVVHPEOHUV

\ KLJK�OHYHO ODQJXDJH FRPSLOHUV

\ ORDGHUV�OLQNHUV

] /D\HUV RI DEVWUDFWLRQ
\ VXEURXWLQHV

\ GHYLFH GULYHUV

\ UXQ�WLPH V\VWHPV� FRQFXUUHQF\ DQG FRPPXQLFDWLRQ

\ RSHUDWLQJ V\VWHPV

\ DSSOLFDWLRQ SURJUDPPHU LQWHUIDFHV �$3,V�

] 'HEXJJLQJ
\ HPXODWLRQ

\ PRQLWRUV

\ DJHQWV
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:ULWLQJ�FRGH

] 0DFKLQH FRGH

] $VVHPEOHU

\ PDFUR FDSDELOLW\

\ V\PEROLF YDULDEOHV

\ GLUHFW DFFHVV WR PLFURFRQWUROOHU
V VSHFLDO IHDWXUHV

] &RPSLOHUV
\ KLJK�OHYHO ODQJXDJH �&� &��� HWF��

\ HVFDSH WR DVVHPEO\ ODQJXDJH ZKHQ QHHGHG

\ $3,�KHDGHU ILOHV IRU VSHFLDO IHDWXUHV
�,�2 SRUWV� VSHFLDO UHJLVWHUV� HWF��

] 3URJUDP ORDGHU�OLQNHU
\ VWRUHV SURJUDP LQWR 520�5$0

\ FRPELQHV PXOWLSOH SURJUDPV �H�J�� XVHU FRGH ZLWK GHYLFH GULYHUV�
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$EVWUDFWLRQ

] 6XEURXWLQHV

\ HQFDSVXODWH IUHTXHQWO\ XVHG IXQFWLRQV

\ VDYH V\VWHP VWDWH RQ HQWHULQJ� UHVWRUH RQ H[LW

\ SDUDPHWHU SDVVLQJ WKURXJK WKH VWDFN RU UHJLVWHUV

] 'HYLFH GULYHUV

\ VSHFLDO VXEURXWLQHV IRU DFFHVVLQJ SHULSKHUDO GHYLFHV

\ PD\ RU PD\ QRW LQFOXGH VWDWH

\ LQWHUDFWLRQV ZLWK RWKHU DFWLYLWLHV �H�J�� LQWHUUXSWV�
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9HU\�VLPSOH�GHYLFH�GULYHU

] 7XUQ /(' RQ�RII

] 3DUDPHWHUV�

\ SRUW SLQ

] $3,�

\ RQ�SRUWBSLQ� � VSHFLILHV WKH SRUW SLQ �H�J�� SRUW ' SLQ ��

\ RII�SRUWBSLQ�

] ,QWHUDFWLRQV�

\ RQO\ LI RWKHU GHYLFHV ZDQW WR XVH WKH VDPH SRUW
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6LPSOH�GHYLFH�GULYHU

] 7XUQLQJ DQ /(' RQ DQG RII DW D IL[HG UDWH

] 3DUDPHWHUV�

\ SRUW SLQ

\ UDWH DW ZKLFK WR EOLQN /('

] $3,�

\ RQ�SRUWBSLQ� UDWH�

[ VSHFLILHV WKH SRUW SLQ �H�J�� SRUW ' SLQ ��

[ VSHFLILHV WKH UDWH WR XVH LQ VHWWLQJ XS WKH WLPHU �ZKDW VFDOH"�

\ RII�SRUWBSLQ�

] ,QWHUQDO VWDWH DQG IXQFWLRQV�

\ NHHS WUDFN RI VWDWH �RQ RU RII IRU D SDUWLFXODU SLQ� RI HDFK SLQ

\ LQWHUUXSW VHUYLFH URXWLQH WR KDQGOH WLPHU LQWHUUXSW

\ VHW XS LQWHUUXSW VHUYLFH URXWLQH DGGUHVV
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,QWHUHVWLQJ�LQWHUDFWLRQV

] :KDW LI RWKHU GHYLFHV DOVR QHHG WR XVH WLPHU

�H�J�� 3:0 GHYLFH�"
\ WLPHU LQWHUUXSWV QRZ QHHG WR EH KDQGOHG GLIIHUHQWO\ GHSHQGLQJ RQ

ZKLFK GHYLFH·V DODUP LV JRLQJ RII

] %HQHILWV RI VSHFLDO�SXUSRVH RXWSXW FRPSDUH SHULSKHUDO
\ RXWSXW FRPSDUH SLQV XVHG H[FOXVLYHO\ IRU RQH GHYLFH

\ HDFK RXWSXW FRPSDUH KDV D VHSDUDWH LQWHUUXSW KDQGOLQJ URXWLQH

] :KDW LI ZH GRQ·W KDYH RXWSXW FRPSDUH FDSDELOLW\"
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6KDULQJ�WLPHUV

] &UHDWH D QHZ GHYLFH GULYHU IRU WKH WLPHU XQLW

\ DOORZ RWKHU GHYLFHV WR DVN IRU WLPHU VHUYLFHV

\ PDQDJH WLPHU LQGHSHQGHQWO\ VR WKDW LW FDQ VHUYLFH PXOWLSOH
UHTXHVWV

] 3DUDPHWHUV�

\ WLPH WR ZDLW� DGGUHVV WR FDOO ZKHQ WLPHU UHDFKHV WKDW YDOXH

] $3,�

\ VHWBWLPHU�WLPHBWRBZDLW� FDOOBEDFNBDGGUHVV�

[ VHW FDOOBEDFNBDGGUHVV WR FRUUHVSRQG WR WLPH�WLPHBWRBZDLW

[ FRPSXWH QH[W DODUP WR VRXQG DQG VHW XS WLPHU IRU WKDW

[ XSGDWH LQ LQWHUUXSW VHUYLFH URXWLQH IRU QH[W DODUP

] ,QWHUQDO VWDWH DQG IXQFWLRQV�

\ KRZ PDQ\ DODUPV FDQ WKH GULYHU NHHS WUDFN RI"

\ KRZ DUH WKH\ RUJDQL]HG" ),)2" SULRULW\ TXHXH"
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&RQFXUUHQF\

] 0XOWLSOH SURJUDPV LQWHUOHDYHG WR DV LI SDUDOOHO

] (DFK SURJUDP UHTXHVWV DFFHVV WR GHYLFHV�VHUYLFHV
\ H�J�� WLPHUV� VHULDO SRUWV� HWF�

] ([FOXVLYH RU FRQFXUUHQW DFFHVV WR GHYLFHV
\ DOORZ RQO\ RQH SURJUDP DW D WLPH WR DFFHVV D GHYLFH �H�J�� VHULDO SRUW�

\ DUELWUDWH PXOWLSOH DFFHVVHV �H�J�� WLPHU�

] 6WDWH DQG DUELWUDWLRQ QHHGHG

\ NHHS WUDFN RI VWDWH RI GHYLFHV DQG FRQFXUUHQW SURJUDPV XVLQJ UHVRXUFH

\ DUELWUDWH WKHLU DFFHVVHV �RUGHU� IDLUQHVV� H[FOXVLYLW\�

\ PRQLWRUV�ORFNV �VXSSRUWHG E\ SULPLWLYH RSHUDWLRQV LQ ,6$ � WHVW�DQG�VHW�

] ,QWHUUXSWV
\ GLVDEOLQJ PD\ HIIHFW WLPLQJ RI SURJUDPV

\ NHHSLQJ HQDEOHG PD\ FDXVH XQZDQWHG LQWHUDFWLRQV
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+DQGOLQJ�FRQFXUUHQF\

] 7UDGLWLRQDO RSHUDWLQJ V\VWHP
\ PXOWLSOH WKUHDGV RU SURFHVVHV

\ ILOH V\VWHP

\ YLUWXDO PHPRU\ DQG SDJLQJ

\ LQSXW�RXWSXW �EXIIHULQJ EHWZHHQ &38� PHPRU\� DQG ,�2 GHYLFHV�

\ LQWHUUXSW KDQGOLQJ �PRVWO\ ZLWK ,�2 GHYLFHV�

\ UHVRXUFH DOORFDWLRQ DQG DUELWUDWLRQ

\ FRPPDQG LQWHUIDFH �H[HFXWLRQ RI SURJUDPV�

] (PEHGGHG RSHUDWLQJ V\VWHP
\ OLJKWZHLJKW WKUHDGV

\ LQSXW�RXWSXW

\ LQWHUUXSW KDQGOLQJ

\ UHDO�WLPH JXDUDQWHHV
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(PEHGGHG�RSHUDWLQJ�V\VWHPV

] /LJKWZHLJKW WKUHDGV
\ EDVLF ORFNV

\ IDVW FRQWH[W�VZLWFKHV

] ,QSXW�RXWSXW
\ $3, IRU WDONLQJ WR GHYLFHV

\ EXIIHULQJ

] ,QWHUUXSW KDQGOLQJ �ZLWK ,�2 GHYLFHV DQG 8,�
\ WUDQVODWH LQWHUUXSWV LQWR HYHQWV WR EH KDQGOHG E\ XVHU FRGH

\ WULJJHU QHZ WDVNV WR UXQ �UHDFWLYH�

] 5HDO�WLPH LVVXHV

\ JXDUDQWHH WDVN LV FDOOHG DW D FHUWDLQ UDWH

\ JXDUDQWHH DQ LQWHUUXSW ZLOO EH KDQGOHG ZLWKLQ D FHUWDLQ WLPH

\ SULRULW\ RU GHDGOLQH GULYHQ VFKHGXOLQJ RI WDVNV
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HPEHGGHG RSHUDWLQJ
V\VWHPV W\SLFDOO\
UHVLGH LQ 520 �IODVK�

([DPSOHV

] 3DOP 26 �H�J�� ,%0 :RUNSDG�
\ 86 5RERWLFV 3DOP 3LORW

\ 0RWRUROD PLFURFRQWUROOHUV ������ � 'UDJRQEDOO�

\ VLPSOH 26 IRU 3'$V

\ RQO\ VXSSRUWV VLQJOH WKUHDGV

] :LQGRZV &( �H�J�� 1LQR�
\ 3'$ RSHUDWLQJ V\VWHP

\ VSLQ�RII RI :LQGRZV ¶��

\ SRUWDEOH WR D ZLGH YDULHW\ RI SURFHVVRUV

\ IXOO�IHDWXUHG 26 PRGXODUL]HG WR RQO\ LQFOXGH IHDWXUHV DV QHHGHG

] :LQG 5LYHU 6\VWHPV 9[:RUNV
\ RQH RI WKH PRVW SRSXODU HPEHGGHG 26 NHUQHOV

\ KLJKO\ SRUWDEOH WR DQ HYHQ ZLGHU YDULHW\ RI SURFHVVRUV �WLQ\ WR KXJH�

\ PRGXODUL]HG HYHQ IXUWKHU
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3DOP�26

] ,QWHUIDFH PDQDJHPHQW
\ EDVLF XVHU LQWHUIDFH PRGHO

\ HYHQW GLVSDWFK ORRS SDUDGLJP

] 6\VWHP PDQDJHPHQW
\ DODUP DQG WLPH �WLPHUV DQG UHDO�WLPH FORFNV�

\ VRXQG� SHQ� NH\� VHULDO SRUW �,�2 GHYLFHV�

\ VWULQJ �OLEUDULHV RI URXWLQHV�

\ V\VWHP �HUURUV� SRZHU� DSSOLFDWLRQ VWDUW�VWRS�

\ HYHQW �LQWHUUXSW�!HYHQW WUDQVODWLRQ� GLVSDWFK ORRS�

] 0HPRU\ PDQDJHPHQW
\ VWUXFWXUHV IRU GDWD LQ PHPRU\ �KHDSV� UHFRUGV� GDWDEDVHV�

] &RPPXQLFDWLRQ

\ VHULDO SRUW �OD\HUHG ZLWK 7&3�,3 SURWRFRO�
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3DOP�26�$SSOLFDWLRQ�0RGHO

] 2QH DSSOLFDWLRQ LV ´UXQQLQJµ
\ UXQQLQJ DSSOLFDWLRQ KDV FRQWURO RI WKH VFUHHQ DQG XVHU LQSXW

\ RWKHUV PD\ EH DFWLYH LQ WKH EDFNJURXQG DQG UHFHLYH RWKHU ,�2
HYHQWV

\ ZKHQ DSSOLFDWLRQ VWDUWV� ´3LORW0DLQµ LV FDOOHG

] 0DLQ

\ UXQV ´$SS6WDUWµ WR VHW XS XVHU LQWHUIDFH RI SURJUDP

\ UXQV ´$SS6WRSµ EHIRUH LW VWRSV H[HFXWLRQ

\ DOO GDWD LQ 5$0

\ SHUPDQHQW VWRUDJH LQ PHPRU\ KHDSV RUJDQL]HG LQ ´GDWDEDVHVµ

\ ´$SS(YHQW/RRSµ LV UXQ EHWZHHQ VWDUW DQG VWRS
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3LORW0DLQ

static DWord StarterPilotMain(Word cmd, Ptr cmdPBP, Word launchFlags)
{

Err error;
error = RomVersionCompatible(ourMinVersion, launchFlags);
if (error)

return error;
switch (cmd) {
case sysAppLaunchCmdNormalLaunch:

error = AppStart();
if (error) 

return error;

FrmGotoForm(MainForm);
AppEventLoop();
AppStop();
break;

default:
break;

}
return 0;

}
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(YHQWV

] *HQHUDWHG E\ V\VWHP �WLPHUV� ,�2� XVHU LQSXW� HWF��

] $SSOLFDWLRQV SROOV �LQ D ORRS� IRU QHZ HYHQWV

] 0DQ\ GLIIHUHQW W\SHV RI HYHQWV ��� LQ DOO�
\ DSSOLFDWLRQ HYHQWV �H�J�� VWRS�

\ XVHU LQWHUIDFH HYHQWV

[ PHQX

[ VHOHFWLRQ

[ SHQ

[ NH\

] ,QWHUSUHW HYHQWV
\ VSHFLILF WR DSSOLFDWLRQ

\ GHIDXOW EHKDYLRU SURYLGHG E\ V\VWHP
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(YHQW�GLVSDWFK�ORRS

] *HW HYHQW

] +DQGOH HYHQW

\ V\VWHP HYHQW KDQGOHU

\ PHQX HYHQW KDQGOHU

\ DSSOLFDWLRQ HYHQW KDQGOHU

\ XVHU LQWHUIDFH HOHPHQW HYHQW KDQGOHU

] /HYHUDJH GHIDXOW EHKDYLRUV
\ PRVW XVHU FRGH JRHV LQWR WKH DSSOLFDWLRQ HYHQW KDQGOHU
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$SS(YHQW/RRS

static void AppEventLoop(void)
{

Word error;
EventType event;

do {
EvtGetEvent(&event, evtWaitForever);

if (! SysHandleEvent(&event))
if (! MenuHandleEvent(0, &event, &error))

if (! AppHandleEvent(&event))
FrmDispatchEvent(&event);

/*
** do other stuff here
*/

} while (event.eType != appStopEvent);
}
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6HULDO�/LQH

static void EVBconnect()
{

int i;
Err err = 0;
SerSettingsType settings;
FormPtr frmP;

/* already connected? */
if (serRefNum != 0) {

frmP = FrmInitForm(ConnectForm);
FrmDoDialog(frmP);
FrmDeleteForm(frmP);
return;

}

/* initialize variables */
gotFramingByte = FALSE;
numBytesRcvd = 0;

for (i=0; i < SerRcvQueueSize; i++)
serRcvQueue[i] = '\0';

. . .
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6HULDO�/LQH��FRQW·G�

. . .

err = SysLibFind("Serial Library", &serRefNum);
ErrFatalDisplayIf(err, "Can't find Serial Library!");
if (err) SerClose(serRefNum);

/* open the serial connection at the specified baud rate */
err = SerOpen(serRefNum, 0, BaudRate);
ErrFatalDisplayIf(err, "Problem opening the serial port!");
if (err) {

SerClose(serRefNum);
serRefNum = 0;

}

settings.baudRate = BaudRate;
settings.ctsTimeout = 0;
settings.flags = serSettingsFlagStopBits1 |
                 serSettingsFlagBitsPerChar8 |
                 serSettingsFlagRTSAutoM;
SerSetSettings(serRefNum, &settings);

}
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6HULDO�/LQH��FRQW·G�

static void EVBdisconnect()
{

FormPtr frmP;

/*
** connected?
*/
if (serRefNum != 0) {

SerClose(serRefNum);
serRefNum = 0;

} else {
frmP = FrmInitForm(DisconnectForm);
FrmDoDialog(frmP);
FrmDeleteForm(frmP);

}
}

SerReceive(serRefNum, serRcvQueue, 1, 0, &err);

if (err == serErrTimeOut) return;
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6WRUDJH�V\VWHP

] (YHU\WKLQJ LV VWRUHG LQ 5$0
\ G\QDPLF �VWDFNV� KHDSV� JOREDO YDUV RI DSSOLFDWLRQ�

[ ZKHQ DSSOLFDWLRQ VWRSV� GDWD PD\ EH ORVW

\ VWRUDJH �GDWDEDVHV�

[ DQDODJRXV WR D ILOH DQG SURYLGHV VWDWLF VWRUDJH DFURVV LQYRFDWLRQ
RI WKH DSSOLFDWLRQ

] 'DWDEDVHV

\ FKXQNV RI GDWD

\ HDFK HQWU\ LV DVVRFLDWHG ZLWK D W\SH �OLQNHG WR DQ DSSOLFDWLRQ�
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&RQGXLWV

] 0HFKDQLVP IRU WUDQVIHUULQJ GDWDEDVHV
DFURVV VHULDO SRUWV RI GHYLFH �56��� RU ,U'$� WR 3&

] +RW�6\QF
\ V\QFKURQL]HV 5$0 GDWDEDVHV ZLWK 3& FRSLHV

\ FKDQJHV RQ 3& SURSDJDWH WR 5$0 DQG YLFH�YHUVD

] $OVR XVHG WR WUDQVIHU QHZ DSSOLFDWLRQV WR 5$0

] &DQ EH H[WHQGHG WR EULQJ DUELWUDU\ GDWD LQWR WKH 3LORW
\ H�J�� FROOHFW H�PDLO IRU ODWHU UHDGLQJ

] 3LORW ZDV HQYLVLRQHG DV H[WHQVLRQ RI GHVNWRS
\ XVHU LQSXW DW ERWK HQGV �3& RU 3LORW�

\ VDPH GDWD �V\QFKURQL]HG SHULRGLFDOO\�
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'HYHORSPHQW�HQYLURQPHQW

] (OHPHQWV

\ XVHU LQWHUIDFH FRQVWUXFWRU

\ VRXUFH FRGH HGLWRU

\ FRPSLOHU

\ GHEXJJHU

] 6'.V� V\VWHP GHYHORSPHQW NLWV
\ 0HWURZHUNV &RGH:DUULRU IRU 3DOP 3LORW

\ *18 IRU 3DOP 3LORW

] &RQGXLW GHYHORSPHQW NLWV IRU 3&
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8VHU�,QWHUIDFHV�LQ�3DOP26
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)RUP�/D\RXW
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8,�5HVRXUFHV
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5HVRXUFHV�KHDGHU�ILOH

//  Resource: tFRM 1000
#define MainForm                1000  //(Left Origin = 0, Top Origin = 0, Width = 
#define MainUpdateButtonButton  1005  //(Left Origin = 107, Top Origin = 138, Widt h
#define MainUnnamed1001BitMap   1000  //(Left Origin = 72, Top Origin = 67, Bitmap 
#define MainUnnamed1002BitMap   1200  //(Left Origin = 86, Top Origin = 82, Bitmap 
#define MainUnnamed1003BitMap   1100  //(Left Origin = 72, Top Origin = 95, Bitmap 
#define MainUnnamed1004BitMap   1300  //(Left Origin = 57, Top Origin = 82, Bitmap 
#define MainUnnamed1006Label    1006  //(Left Origin = 72, Top Origin = 15, Usable 
#define MainUnnamed1007Label    1007  //(Left Origin = 75, Top Origin = 144, Usabl
#define MainUnnamed1008Label    1008  //(Left Origin = 145, Top Origin = 80, Usabl
#define MainUnnamed1009Label    1009  //(Left Origin = 0, Top Origin = 80, Usable 

//  Resource: tFRM 1100
#define InfoForm                1100  //(Left Origin = 2, Top Origin = 46, Width = 
#define InfoUnnamed1101Button   1101  //(Left Origin = 60, Top Origin = 75, Width 
#define InfoUnnamed1102Label    1102  //(Left Origin = 45, Top Origin = 29, Usable 

//  Resource: MENU 1000
#define MainOptionsMenu                           1000
#define MainOptionsConnect                        1000
#define MainOptionsDisconnect                     1001
#define MainOptionsUpdate                         1002
#define MainOptionsAboutCSE477Lab3                1004
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'HEXJJLQJ�FRGH

] (PXODWRUV

\ UHSODFHV PLFURFRQWUROOHU LQ V\VWHP

\ ´GHEXJJDEOHµ YHUVLRQ RI PLFURFRQWUROOHU

] 0RQLWRUV

\ DGG FRGH WR PLFURFRQWUROOHU WKDW FDQ DOZD\V WDNH FRQWURO

\ UHTXLUHV UHVRXUFHV

] $JHQWV
\ VPDOOHU DPRXQW RI FRGH FDOOHG E\ SURJUDP EHLQJ GHEXJJHG

\ GRHV QRW SURYLGH FRPSOHWH FRQWURO
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'HEXJJLQJ�FRGH��GLUHFW

] 5HDO PLFURFRQWUROOHU

\ KDUG OLPLWV �H�J�� SURJUDP PXVW ILW LQ DYDLODEOH PHPRU\ RI WDUJHW�

\ ORDG 520 RU GXDO�SRUWHG 5$0 ZLWK SURJUDP

\ LQLWLDOL]DWLRQV PXVW EH MXVW ULJKW �H�J�� VWDFN SRLQWHU DQG FRPP SRUW�

\ GHEXJJHG YLD ORJLF DQDO\]HU RQ SLQV

\ PRGHUQ PLFURFRQWUROOHUV LQFOXGH VSHFLDO SLQV WR SHUPLW DFFHVV
WR LQWHUQDO VWDWH ZLWKRXW GLVUXSWLQJ UXQQLQJ SURJUDP
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'HEXJJLQJ�FRGH��HPXODWLRQ

] (PXODWRU

\ UHSODFHV PLFURFRQWUROOHU LQ WDUJHW V\VWHP EHLQJ GHVLJQHG

\ SLQ�FRPSDWLEOH �WLPLQJ DOVR� DOWKRXJK QRW DOZD\V SHUIHFW�

\ SURYLGHV DFFHVV WR LQWHUQDO PHPRU\ DQG UHJLVWHUV
�KDUG WR JHW WR RWKHUZLVH GXH WR OLPLWDWLRQV RI ,�2 SLQV�

\ VLQJOH�VWHS FDSDELOLW\
�ZLWK OLQNV WR VRXUFH FRGH�

\ UHOD[HV PHPRU\ ERXQGV
�IDNHV H[WHUQDO PHPRU\ LQFOXGLQJ ´LQILQLWHµ VWDFN�
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'HEXJJLQJ�FRGH��PRQLWRU

] 0RQLWRU

\ DGGV VPDOO SURJUDP WR PLFURFRQWUROOHU FRGH

\ XVXDOO\ LQ 520 LQVLGH PLFURFRQWUROOHU RU RQ WDUJHW ERDUG

\ SURYLGHV V\VWHP LQLWLDOL]DWLRQ

\ UXQV XVHU SURJUDP DV VXEURXWLQH

\ FDQ DOZD\V JHW FRQWURO RI SURJUDP �YLD LQWHUUXSWV�

\ XVHV V\VWHP UHVRXUFHV �H�J�� WLPHU� VHULDO OLQH� /$1�

\ PDNHV LW GLIILFXOW WR GHEXJ GHYLFH GULYHUV DQG UHDO�WLPH FRGH �H�J�� 26�

\ SURYLGHV PDQ\ RI WKH VDPH IXQFWLRQV DV HPXODWRU DW QR KDUGZDUH FRVW

\ H�J�� $QJHO PRQLWRU IRU 6WURQJ$50
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'HEXJJLQJ�FRGH��DJHQWV

] $JHQWV
\ VLPLODU WR PRQLWRUV LQ IXQFWLRQ

\ DUH FDOOHG DV VXEURXWLQJ E\ SURJUDP EHLQJ GHEXJJHG

\ OLPLWV UHVRXUFHV

\ QRW DV UREXVW �SURJUDP PD\ FUDVK EHIRUH FDOOLQJ DJHQW�

\ XVXDOO\ UHTXLUHV 26 VXSSRUW DQG UXQ DV FRQFXUUHQW SURFHVV


