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KAM Industries makes every effort to ensure that the information is accurate in this document. However if you find that information is 
incorrect, please contact us and let us know.  
 
KAM Industries make no representations about the suitability of the information contain in documents, web pages, messages on our 
web sites, source code samples, software programs and related material published as part of the services for any purposes. All 
documents, web pages, messages, source code samples, software programs and related material are provided “AS IS” without 
warranty of any kind.  
 
KAM Industries, herby disclaim all warranties and conditions with regard to this information, including all warranties and condition of 
merchantability, where express, implied, or statutory, fitness for a particular purpose, title and non infringement. In no event shall 
KAM Industries  be liable for any special, indirect or consequential damages whatsoever resulting from the loss of use, data or 
profits, whether in an action of contract, negligence or the tortuous action, arising out of or in connection with the use of information 
available from this document or from services on any of our web sites or products we provide.  All software programs, and tips 
downloaded from our web sites, and contained in our documents are with no warranty and are sold or supplied AS-IS. 
 
Portions copyright © 1991 - 2006 by KAM Industries.  Engine Commander, Classic Panel, CDPRO, Computer Dispatcher, Computer 
Dispatcher Pro, Consist Commander, Decoder Commander, Dcc Commander, Enginterface, IFeedback, IEngComIfc, KAM 
Industries, Kamind, Layout Commander, Layout Manager, LocoCe, LocoWinCe, RailDriver Commander, Signal Commander, Smart 
Decoder, The Conductor, Train Basic, Train Controls, Train Move, Train Priority, Train Server, Train Tools, Why play with toys when 
you can use the prototype,  Software for the Digital Railroad and Video Speed are registered trademarks of KAM Industries.  
Products covered under Patent 6065406,  6267061, 6270040, 6530329, 6460467, 6494408,  6676089, 6702235, 6827023, 
6877699, Ger 29923834.2, GB 2353228, CDN 2330931 and other US and international patents pending.  All rights reserved. All 
other marks and brands are the property of their respective companies and owners.  KAM Industries is doing business as KAMIND 
Associates, Inc and Oregon Corporation. 
 
For more information on KAM Industries products, please contact 
 
KAM Industries. 
2373 NW 185th Ave., #416 
Hillsboro, Oregon  97124 
 
EMAIL: sales@kamind.com 
WEB: http://www.kamind.com 
FAX #: (503) 291-1221 
 
 
Revision:  10/31/2006 
$

Case 3:06-cv-01905-JSW     Document 131     Filed 11/17/2006     Page 3 of 28 



!"#$%"&'($))*+%"&,'-$./0*&"'

 

!"#$%"&'($))*+%"&'#$+.123&*/1$+'*+%'34"&'231%"' 3'

1*23" $. ($+/"+/- 
45167!8(1475 9 

: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::9 
45;1<==45> !?(7!?6 (7@@<5!?6 ;7A1B<6? ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::C 

!?(7!?6 (7@@<5!?6 D<;4( 7E?6<1475; F 
;1<61 16<45 ;?6G?6, @<5<>?6 :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::F 
;1<61 !?(7!?6 (7@@<5!?6, ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::F 
(755?(1 !?(7!?6 (7@@<5!?6 17 16<45 ;?6G?6:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::H 
!?(7!?6 (7@@<5!?6 (75;7=? ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::H 
8;45> !?(7!?6 (7@@<5!?6 1I? A46;1 14@? :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::J 

OPQ#%8GRGSTBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 5 
.QGSQ"##%8S$"$UPKGUPQ$9%OD$ODP$9%V"QU BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 66 

(75A4>86<1475 7E1475; <5! 177=; KF 
!?(7!?6 177=; :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::KF 

"UUQPWW$WPOO%8S BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 65 
UQ%X%8S$"OOQ%YNOPWBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 42 
"8"RGS$IN8KO%G8W BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 46 
IZ$G.O%G8WBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 44 
W.PPU$KNQXP BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 43 
IN8KO%G8$#"OQ%Z BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 4H 
X"Q%"YRP$GXPQX%P9 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 41 
UPI%8P$W%8SRP$X"Q%"YRPBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 4[ 

E67>6<@@45> 45A76@<1475 B45!7B; :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::LC 
;1<18; @?58; ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::LC 

.QGSQ"##PQ$9%8UG9BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 47 
QP.GQO$X%P9$9%8UG9 BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 47 
OQ"%8$WPQXPQ$#PWW"SP$9%8UG9BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 47 

$
$

Case 3:06-cv-01905-JSW     Document 131     Filed 11/17/2006     Page 4 of 28 



!"#$%"&'($))*+%"&,'-$./0*&"'

 

!"#$%"&'($))*+%"&'#$+.123&*/1$+'*+%'34"&'231%"' 4'

$

Case 3:06-cv-01905-JSW     Document 131     Filed 11/17/2006     Page 5 of 28 



!"#$%"&'($))*+%"&,'-$./0*&"'

 

!"#$%"&'($))*+%"&'#$+.123&*/1$+'*+%'34"&'231%"' 5'

4+/&$%M#/N$+ 
!"#$/=)$*\0$',LL-+-&*$]+0M+=<<,&M$]/,>0)0]/,-)$L0+$]+0M+=<<,&M$'-C0'-+)F$=$),<]>-$
]+0M+=<<-+$^P&M,&-$K0<<=&'-+_$)0L*\=+-`$=&'$=$L(>>a$L(&C*,0&$'0$-;-+a*/,&M$
]+0M+=<<-+$^U-C0'-+$K0<<=&'-+_$W0L*\=+-`B$$$

P&M,&-$K0<<=&'-+$,<]>-<-&*)$=$E=),C$]+0M+=<<,&M$C=]=E,>,*a$L0+$]+0M+=<<,&M$
'-C0'-+)B$$P&M,&-$K0<<=&'-+$=>>0\)$a0($*0$+-='$=&'$\+,*-$KXb)F$]+0M+=<$'-C0'-+$
=''+-))$=&'$)]--'$C(+;-B$$P&M,&-$C0<<=&'-+$]+0M+=<<,&M$,)$=$),<]>-$]+0M+=<<-+F$
=>>0\,&M$a0($*0$+-='$=&'$\+,*-$a0(+$'-C0'-+$

:  

Figure 2. Train Tools installation screen 
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Decoder Commander is a serious decoder programmer that allows you to do everything that 
Engine Commander does plus configure advance decoder functions, clone decoders, customize 
speed curves, configure advance function mapping from the Dcc Commander SQL database.  
Decoder Commander allows you full access to the manufacture specific decoder information so you 
may customize the decoder as you see fit.  

4+-/*33N+O !"#$%"& ($))*+%"& ;$./0*&" 
O0$,&)*=>>$U-C0'-+$K0<<=&'-+$)0L*\=+-$a0($&--'$*0$C0<]>-*-$*/-)-$*/+--$)*-])$
$
6B %&)-+*$*/-$KUQG#$,&$a0(+$C0<](*-+B$$W->-C*$%&)*=>>$O+=,&$O00>)B$$I0>>0\$*/-$
,&)*+(C*,0&)$,&$*/-$,&)*=>>=*,0&$<=&(=>B$$%L$a0($'0$&0*$/=;-$=$]+0'(C*$A-aF$()-$*/-$
C()*0<$0]*,0&$*0$,&)*=>>$U-C0'-+$K0<<=&'-+$-;=>(=*,0&$)0L*\=+-B$
$
=B O/-$O+=,&$*00>)$KUcQG#$/=)$&(<-+0()$-J=<]>-)$0&$/0\$*0$()-$!"#b)$
)0L*\=+-B$$O/-)-$-J=<]>-)$=+-$,&$=$)/0+*$3$c1$<,&(*-$;,'-0$*(*0+,=>)$*/=*$
-J]>=,&$*/-$0]-+=*,0&$0L$!"#b)$)0L*\=+-$$

$

$
Figure 2. Train Tools installation screen 

$
4B I0>>0\$*/-$,&L0+<=*,0&$,&$a0(+$,&)*=>>=*,0&$,&)*+(C*,0&)$L0+$*/-$-=)a$*0$()-$)-*(]B$$
T0($\,>>$&--'$*0$/=;-$a0(+$)-+,=>$&(<E-+$/=&'a$'(+,&M$*/-$,&)*=>>=*,0&$]+0C-))B$$
T0(+$)-+,=>$&(<E-+$,)$=;=,>=E>-$0&$*/-$da0(+$%&L0+<=*,0&e$]=M-$0&$*/-$!"#$\-E),*-$
=&'$\,>>$E-$-<=,>-'$*0$a0($0&$=>>$]+0'(C*$'0\&>0=')B$
$

3B .>-=)-$+-L-+$*0$*/-$dS-**,&M$W*=+*-'$\,*/$O+=,&$W-+;-+e$M(,'-$L0+$C0&L,M(+=*,0&$0L$
O+=,&$W-+;-+B$

$
HB T0($=+-$&0\$+-='a$*0$+(&$U-C0'-+$K0<<=&'-+$)0L*\=+-B$

$
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!"#$%"& ($))*+%"& D*-N# 7P"&*/N$+- 

;/*&/ 1&*N+ ;"&Q"&, @*+*O"& 

%L$O+=,&$W-+;-+$#=&=M-+$,)$&0*$a-*$+(&&,&M$0&$*/-$.K$+(&&,&M$O+=,&$W-+;-+F$a0($<()*$
)*=+*$O+=,&$W-+;-+$#=&=M-+$,&$0+'-+$*0$)*=+*$O+=,&$W-+;-+B$$%L$a0($/=;-$&0*$a-*$
C0&L,M(+-'$=&a$C0<<=&'$)*=*,0&)F$]>-=)-$+-='$*/-$]+-;,0()$)-C*,0&$=&'$C0<]>-*-$*/,)$
)*-]$L,+)*B$$$

• W*=+*$O+=,&$W-+;-+$#=&M-+B$$%*$,)$>0C=*-'$,&$a0(+$)*=+*$<-&($,&$*/-$dO+=,&$O00>)e$
]+0M+=<$M+0(]B$$$
$
O+=,&$W-+;-+$\,>>$+-<-<E-+$*/-$>=)*$C0<<=&'$)*=*,0&$C0&L,M(+-'F$)0$a0($0&>a$&--'$
*0$-&*-+$*/-$C0<<=&'$)*=*,0&$,&L0+<=*,0&$0&-$*,<-B$
$

$
$
$

;/*&/ !"#$%"& ($))*+%"&, 

• W*=+*$U-C0'-+$K0<<=&'-+B$$%*$,)$>0C=*-'$,&$a0(+$)*=+*$<-&($,&$*/-$dO+=,&$O00>)e$
]+0M+=<$M+0(]B$$
$
9/-&$U-C0'-+$K0<<=&'-+$)*=+*)F$*/-+-$\,>>$E-$=$'->=a$\/,>-$U-C0'-+$K0<<=&'-+$
=**-<]*)$=$'=*=E=)-$C0&&-C*,0&$*0$*/-$#,C+0)0L*$WfR$W-+;-+$PJ]+-))$'=*=E=)-B$O/-$
#,C+0)0L*$WfR$)-+;-+$'-)A*0]B$$O/-$C0&&-C*,0&$,)$=(*0<=*,CB$
$
 

 

 

• After Decoder Commander attaches to the database, there is a delay while the software loads 
the manufactures decoder models from the Microsoft SQL database for the program to use.  
This may take a few minutes depending on the size of your disk.   
 

$
Figure 1: Decoder Commander main window 

 

5678  Train Server must be running before you continue.  If you have not selected a 
command station in Train Server, Layout commander will not control the layout. 

5678  If you see an error that Decoder Commander cannot find the database, then 
run the Dcc Commander manager to configure the SQL database. 

Case 3:06-cv-01905-JSW     Document 131     Filed 11/17/2006     Page 8 of 28 



!"#$%"&'($))*+%"&,'-$./0*&"'

 

!"#$%"&'($))*+%"&'#$+.123&*/1$+'*+%'34"&'231%"' 8'

($++"#/ !"#$%"& ($))*+%"& /$ 1&*N+ ;"&Q"& 

• P&*-+$*/-$OK.g%.$=''+-))$0+$*/-$C0<](*-+b)$&-*\0+A$&=<-$*/=*$,)$+(&&,&M$O+=,&$
W-+;-+B$$$

OK.g%.$,)$*/-$&-*\0+A,&M$]+0*0C0>$()-'$L0+$#,C+0)0L*$&-*\0+A)$=&'$*/-$OK.g%.$
=''+-))$,)$/0\$-=C/$C0<](*-+$0&$*/-$&-*\0+A$,)$(&,h(->a$,'-&*,L,-'B$

%L$a0(+$=+-$+(&&,&M$U-C0'-+$K0<<=&'-+$0&$=$',LL-+-&*$C0<](*-+$*/=&$*/-$.K$
+(&&,&M$O+=,&$W-+;-+$a0($<()*$-&*-+$*/-$OK.g%.$=''+-))$0+$C0<](*-+$&=<-$0L$*/-$
.K$+(&&,&M$O+=,&$W-+;-+B$$W--$*/-$O+0(E>-)/00*,&M$)-C*,0&$0L$*/,)$<=&(=>$L0+$/->]$
,&$0E*=,&,&M$*/-$OK.g%.$=''+-))$0L$=&0*/-+$C0<](*-+B$

O/-$L,+)*$*,<-$U-C0'-+$K0<<=&'-+$,)$+(&F$,*$\,>>$()-$*/-$OK.g%.$=''+-))$0L$*/-$
C0<](*-+$,*$,)$+(&&,&M$0&$=)$*/-$'-L=(>*$;=>(-$L0+$*/-$)-+;-+$=''+-))B$

"L*-+$U-C0'-+$K0<<=&'-+$,)$+(&$*/-$L,+)*$*,<-F$*/-$'-L=(>*$)-+;-+$=''+-))$
',)]>=a-'$\,>>$E-$*/-$>=)*$=''+-))$-&*-+-'B$$W0<-$&-*\0+A)$()-$'a&=<,C=>>a$
=)),M&-'$OK.g%.$=''+-))-)$^UDK.`$\/,C/$C=&$C=()-$*/-$=''+-))$0L$=$.K$*0$C/=&M-$
\/-&$+-E00*-'$\/,C/$\,>>$C=()-$*/-$]+-;,0()>a$()-'$=''+-))$*0$E-$,&C0++-C*B$$W--$
*/-$O+=,&$W-+;-+$"'<,&,)*+=*0+)$<=&(=>$L0+$<0+-$,&L0+<=*,0&B$

• P&*-+$*/-$OK.g%.$]0+*$&(<E-+$*/=*$O+=,&$W-+;-+$,)$(),&MB$

O/,)$\,>>$=>\=a)$E-$]0+*$62[5$(&>-))$O+=,&$W-+;-+$\=)$,&*-&*,0&=>>a$+-C0&L,M(+-'B$

• K>,CA$*/-$dK0&&-C*e$E(**0&B$

!"#$%"& ($))*+%"& ($+-$3" 

$
Figure 2: Decoder Commander startup screen 
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"L*-+$a0($/=;-$)->-C*-'$*/-$C0&&-C*$E(**0&F$U-C0'-+$K0<<=&'-+F$C0&&-C*)$*0$
O+=,&$W-+;-+$=&'$>0=')$=&a$A&0\$'-C0'-+$*/=*$a0($/=;-$]+0M+=<<-'F$=&'$)-*)$(]$
*/-$]+0M+=<<,&M$<0'-$L0+<$a0(+$>=)*$)-)),0&B$

U-C0'-+$K0<<=&'-+$()-)$'-C0'-+$<0'->)$L0+<$*/-$WfR$'=*=E=)-F$*/=*$C0&L0+<$*0$
*/-$<=&(L=C*(+-)$'-C0'-+)$)]-C,L,C=*,0&B$$O/-)-$'-C0'-+$<0'->)$=+-$()-'$=)$*0$
C+-=*-$=$&-\$'-C0'-+$*/=*$/=)$*/-$]+0]-+*,-)$0L$*/-$>0C0<0*,;-)$0&$a0(+$>=a0(*B$

8-N+O !"#$%"& ($))*+%"& /R" .N&-/ /N)" 

1"&)N+$3$OS 

U-C0'-+$K0<<=&'-+$,)$=$'-C0'-+$]+0M+=<<-+$*00>$'-),M&-'$L0+$]+0M+=<<,&M$
<0'->$+=,>+0='$'-C0'-+)B$$Y-L0+-$a0($E-M,&$*0$]+0M+=<$a0(+$<0'->$+=,>+0='$
'-C0'-+)F$*/-+-$=+-$=$L-\$*-+<)$*/=*$'-)C+,E-$*/-$0]-+=*,0&$0L$U-C0'-+$
K0<<=&'-+$=&'$*/-$C=]=E,>,*,-)$0L$*/-$)0L*\=+-B$

!"#$%"& "$/=+'\=+-$C0<]0&-&*$,&$a0(+$<0'->$*+=,&$*/=*$C0&*+0>)$*/-$
0]-+=*,0&$0L$*/-$<0'->$*+=,&B$$U-C0'-+)$/=;-$=$C0&*+0>$;=+,=E>-$
)]-C,L,C=*,0&$*/=*$'-L,&-)$*/-$0]-+=*,0&)$C/=+=C*-+,)*,C$0L$*/-$
'-C0'-+$=&'$/0\$*/-$<0'->$*+=,&$\,>>$0]-+=*-B$

$

($+/&$3 G*&N*23" K0&*+0>$X=+,=E>-)$0+$KXb)$C0&*=,&$C0&L,M(+=*,0&$,&L0+<=*,0&$0&$
*/-$0]-+=*,0&$0L$*/-$'-C0'-+B$$O/-$KXb)$=+-$'-L,&-'$Ea$*/-$
8=*,0&=>$#0'->$Q=,>+0='$G+M=&,i=*,0&$^8#Q"`F$=&'$C0&L0+<$*0$
=$)*=&'=+'$*/=*$=>>$<0'->$*+=,&$<=&(L=C*(+-)$)(]]0+*B$

$

5@6< ;/*+%*&% O/-$8#Q"$U,M,*=>$K0<](*-+$K0&*+0>^UKK`$)*=&'=+'$,)$>0C=*-'$
=*$\\\B&<+=B0+MB$$$

$

E&$O&*))"& "$)0L*\=+-$*00>$'-),M&$*0$]+0M+=<$*/-$C0&L,M(+=*,0&$;=+,=E>-)$
0&$=$<0E,>-$'-C0'-+B$$!"#b)$U-C0'-+$K0<<=&'-+$=&'$P&M,&-$
K0<<=&'-+$,)$=$)0L*\=+-$]+0M+=<<,&M$*00>B$

$

;T= !*/*2*-" ">>$'-C0'-+)$/=;-$(&,h(-$C/=+=C*-+,)*,C)B$$!"#$/=)$C+-=*-'$=$
WfR$'=*=E=)-$*/=*$C0&*=,&)$*/-$<=&(L=C*(+-+)$'-C0'-+$
)]-C,L,C=*,0&)B$$N)-+)$<=a$-J*-&'$*/-$)(]]0+*-'$'-C0'-+)$Ea$
='',&M$'-C0'-+)$>0C=>>aF$0+$*/+0(M/$0(+$\-E$),*-$=&'$
'0\&>0=',&M$=$&-\$'=*=E=)-$,<=M-B$

$

($))*+% 
;/*/N$+ 

"$/=+'\=+-$C0<]0&-&*$()-'$*0$C0&*+0>$a0(+$<0'->$+=,>+0='$
>=a0(*B$$K0<<=&'$W*=*,0&)$)(]]0+*$*\0$',LL-+-&*$]+0M+=<<,&M$
C=]=E,>,*,-)F$G]-+=*,0&$<0'-$=&'$)-+;,C-$<0'-B$$W-+;,C-$<0'-$
+-h(,+-)$=$]+0M+=<<,&M$*+=CA$L0+$0]-+=*,0&B$

$
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E&$O&*))N+O "$C0<<=&'$*0$C/=&M-$*/-$KX$,&$*/-$'-C0'-+B$$.+0M+=<<,&M$,)$
-,*/-+$=$d+-='e$^)-+;,C-$<0'-`$0+$d\+,*-e$^0]-+=*,0&)$=&'$
)-+;,C-$<0'-`$L0+$*/-$'-),+-'$KXB$

$

6"*% "$'-C0'-+$<=a$0&>a$E-$+-='$,&$)-+;,C-$<0'-B$$O/,)$+-h(,+-)$
*/=*$*/-$'-C0'-+$,)$]>=C-'$0&$*/-$]+0M+=<<,&M$*+=CAB$$$

$

B&N/" "$'-C0'-+$<=a$E-$\+,**-&$,&$0]-+=*,0&)$<0'-$^0&$*/-$
<=,&>,&-`$0+$,&$)-+;,C-$<0'-$^0&$*/-$]+0M+=<<,&M$*+=CA`B$$

$

7P"&*/N$+- 
)$%" 

G]-+=*,0&)$<0'-$,)$=$]+0M+=<<,&M$<0'-$*/=*$,)$()-'$\/-&$
*/-$<0'->$*+=,&$,)$0]-+=*,&M$0&$*/-$>=a0(*B$$

"$'-C0'-+$=''+-))$C=&$&0*$E-$]+0M+=<<-'$,&$0]-+=*,0&)$
<0'-B$

G]-+=*,0&)$#0'-$0&>a$)(]]0+*)$=&$(&;-+,L,-'$\+,*-$0]-+=*,0&$
*0$*/-$'-C0'-+B$$O/,)$,)$E-C=()-$*/-$'-C0'-+$,)$0&$*/-$<=,&>,&-$
0]-+=*,0&)$*+=CAB$

$

!"#$%"& 
<%%&"-- 

"$'-C0'-+$=''+-))$,)$=&$=''+-))$*/=*$*/-$C0<](*-+$()-)$*0$
+-C0M&,i-$*/-$>0C0<0*,;-$0&$*/-$<0'->$+=,>+0='$>=a0(*B$

U-C0'-+$=''+-))-)$'0$&0*$&--'$*0$E-$(&,h(-B$$%L$*\0$
>0C0<0*,;-)$/=;-$/-$)=<-$=''+-))$=&'$=+-$0&$*/-$>=a0(*F$*/-&$
*/-$E0*/$>0C0<0*,;-)$\,>>$+-)]0&'$*0$=&a$C0<](*-+$C0<<=&'B$

$

E&$O&*))N+O 
1&*#U 

"$)-*$0L$*+=CA$=**=C/-'$*0$=$C0<<=&'$)*=*,0&$\/-+-$a0($C=&$
]+0M+=<$*/-$'-C0'-+$,&$)-+;,C-$<0'-B$

$

;"&QN#" @$%" W-+;,C-$<0'-$,)$=$]+0M+=<<,&M$<0'-$*/=*$()-)$*/-$
]+0M+=<<,&M$*+=CA$0&$=$C0<<=&'$)*=*,0&B$$%&$)-+;,C-$<0'-F$
*/-+-$=+-$*/+--$',LL-+-&*$]+0M+=<<,&M$0]-+=*,0&)$)(]]0+*$Ea$
*/-$C0<<=&'$)*=*,0&B$O/-)-$=+-$]=M-F$',+-C*$=&'$+-M,)*-+B$

W-+;,C-$<0'-$,)$()-'$*0$]+0M+=<$*/-$'-C0'-+$KX$;=>(-)$=&'$
=''+-))-)B$$W-+;,C-$<0'-$()-)$',LL-+-&*$*a]-)$]+0M+=<<,&M$
L0+<=*)$*0$]+0M+=<$=$'-C0'-+B$

W-+;,C-$#0'-$)(]]0+*)$E0*/$d+-='e$=&'$d\+,*-e$0]-+=*,0&)$*0$
*/-$'-C0'-+B$$O/,)$,)$E-C=()-$*/-$'-C0'-+$,)$0&$*/-$
]+0M+=<<,&M$*+=CAB$

$

E&$O&*))N+O 
.$&)*/- 

O/-+-$=+-$*/+--$',LL-+-&*$*a]-)$0L$]+0M+=<<,&M$L0+<=*)$()-'$
*0$]+0M+=<$=$'-C0'-+$,&$)-+;,C-$<0'-B$$O/-)-$]+0M+=<<,&M$
L0+<=*)$=+-$]=M-F$',+-C*$=&'$+-M,)*-+B$

$
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E&$O&*))N+O * !"#$%"& 0N/R /R" 0NV*&% 

$

$

Figure 3:  Programming your first decoder 

$

• U-C0'-+$K0<<=&'-+$()-)$]+0M+=<<,&M$\,i=+'$\/-&$a0($]+0M+=<$=$'-C0'-+$L0+$
*/-$L,+)*$*,<-B$

$

$
$
$
$
$

U-C0'-+$K0<<=&'-+$()-)$E0*/$*/-$8#Q"$)-+;,C-$<0'-$]+0M+=<<,&M$=&'$*/-$
0]-+=*,0&)$<0'-$]+0M+=<<,&MB$

9/-&$a0($]+0M+=<$=$>0C0<0*,;-$'-C0'-+$L0+$*/-$L,+)*$*,<-F$a0($\,>>$&--'$*0$]>=C-$
*/-$>0C0<0*,;-$'-C0'-+$0&$*/-$)-+;,C-$<0'-$]+0M+=<<,&M$*+=CA$*0$]+0M+=<$*/-$
'-C0'-+$KXb)B$$"L*-+$*/-$'-C0'-+$,)$]+0M+=<<-'F$a0($C=&$]+0M+=<$*/-$'-C0'-+$0&$
*/-$<=,&>,&-B$

• W->-C*$-,*/-+$*/-$d&-\e$L,>-$0+$d&-\$L+0<$UCC$K0<<=&'-+e$'-C0'-+$'=*=E=)-$*0$
E-M,&$*/-$]+0M+=<<,&M$]+0C-))$L0+$a0(+$>0C0<0*,;-$'-C0'-+B$
$

5678  Before you start the decoder wizard, create a directory called “My Decoders”.  
Locate this directory in the “My Documents” directory.  This will allow you to save 
your decoders to disk. 

Case 3:06-cv-01905-JSW     Document 131     Filed 11/17/2006     Page 12 of 28 



!"#$%"&'($))*+%"&,'-$./0*&"'

 

!"#$%"&'($))*+%"&'#$+.123&*/1$+'*+%'34"&'231%"' 12'

$
Figure 4:  Running Decoder Commander Programming wizard 

 

• "L*-+$)*=+*,&M$*/-$\,i=+'F$)->-C*$*/-$'-C0'-+$<0'->$*/=*$<=*C/-)$a0(+$'-C0'-+$=)$
C>0)-$=)$]0)),E>-B$$%&$0(+$-J=<]>-F$\-$/=;-$)->-C*-'$=&$">>$#0E,>-$KX$L0+$*/-$8,CA->$
.>=*-$5H6$

">>$0L$*/-$,&L0+<=*,0&$C0>>-C*-'$L+0<$*/-$'-C0'-+$\,>>$E-$)*0+-'$,&$=$+-='=E>-$'=*=$
L,>-B$$T0($C=&$()-$*/-$U-C0'-+$K0<<=&'-+$*0$]+,&*$0(*$*/-$'-C0'-+$,&L0+<=*,0&$L0+$
a0(+$+-C0+')B$

• W->-C*$&-J*$=&'$-&*-+$,&L0+<=*,0&$=E0(*$*/-$'-C0'-+$]+0j-C*$

$
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Figure 5: Entering project information for your decoder 

$

$

• W->-C*$&-J*$=L*-+$a0($/=;-$-&*-+-'$*/-$'-C0'-+$=''+-))$=&'$]+0j-C*$&=<-$
$

• W->-C*$=$',+-C*0+a$\/-+-$a0($\0(>'$>,A-$*0$)=;-$*/-$'-C0'-+$,&L0+<=*,0&$*/=*$a0($
/=;-$C+-=*-'B$$T0($C=&$)=;-$*/,)$,&L0+<=*,0&$=&a\/-+-$0&$a0(+$',)AB$$$

$

Figure 6: Entering project information for your decoder 

• O/-$.+0M+=<<,&M$\,i=+'$=>>0\)$a0($*0$)]-C,La$*/-$]+0M+=<<,&M$0]-+=*,0&$*/=*$a0($
\=&*$*0$]-+L0+<$0&$*/-$'-C0'-+B$

$
O/-+-$=+-$*/+--$]+0M+=<<,&M$<0'-)$*/=*$a0($C=&$]-+L0+<B$$%L$a0($'0$&0*$]>=&$*0$
]+0M+=<$a0(+$'-C0'-+F$j()*$)->-C*$dL,&,)/eF$=&'$=$&-\$'-C0'-+$)*=*-$*=E>-$\,>>$E-$
C+-=*-'B$$T0($C=&$=>\=a)$]+0M+=<$a0(+$-J,)*,&M$'-C0'-+)$=*$=&a$*,<-B$O/-$
]+0M+=<<,&M$0]*,0&)$=+-$'-)C+,E-'$,&$*/-$*=E>-$E->0\B$

(3$+" %"#$%"& ^0]*,0&=>`$W->-C*$*/-$'-C0'-+$*/=*$a0($\,)/$*0$C0]aB$$O/,)$\,>>$
+-='$0&-$0L$a0(+$-J,)*,&M$'-C0'-+)F$=&'$-,*/-+$]+0M+=<$*/-$
'-C0'-+F$0+$C+-=*-$=$&-\$<0'->$L0+$()-$\,*/$*/-$\,i=+'$
$

6"*% * %"#$%"& Q-='$=$'-C0'-+b)$KXb)$L0+<$*/-$]+0M+=<<,&M$*+=CA$=&'$)=;-$
*/-$,&L0+<=*,0&$*0$a0(+$'-C0'-+$'=*=E=)-$L0+$*/,)$>0C0<0*,;-$

B&N/" * %"#$%"& 9+,*-$=$'-C0'-+)$KXb)$*0$*/-$]+0M+=<<,&M$*+=CA$L+0<$*/-$'=*=$
L,>-$0+$=$C>0&-$'-C0'-+$^,L$)->-C*-'`B$$

%*$,)$E-)*$*0$C>0&-$=$'-C0'-+$0&$\+,*-$0]-+=*,0&)F$(&>-))$a0(+$
C>(E$>=a0(*$/=)$=$'-C0'-+$)*=&'=+'B$$

5678  When you name a decoder project, name it with a value that is descriptive of 
the locomotive.  This will make it easier to maintain the decoder over time. 
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$

$

$

$

Figure 7: Entering project information for your decoder 

I,M(+-$6HF$)/0\)$$*/=*$/=;-$'-C,'-'$*0$d+-='$*/-$'-C0'-+eF$=&'$)*0+-$*/-$
,&L0+<=*,0&$,&*0$0(+$'-C0'-+$L,>-F$(&'-+$*/-$&=<-$0L$dW,>;-+$#,&,$W,>-&*cY=CAeB$$O0$
)*=+*$*/-$0]-+=*,0&F$\-$)->-C*$]+0M+=<B$

$

$
$
$

• O0$E-M,&$*/-$]+0M+=<<,&M$0]-+=*,0&F$)->-C*$d.+0M+=<eB$$%L$a0($\,)/$*0$=E0+*$*/-$
]+0M+=<<,&M$CaC>-F$)->-C*$d"E0+*eB$$W*0]],&M$=$C0<<=&'$)*=*,0&$]+0M+=<<,&M$
)-h(-&C-$<=a$*=A-$32$)-C0&')$0+$<0+-$*0$)*0]$*/-$]+0M+=<<,&M$CaC>-B$
$

5678  When programming a new locomotive, place the locomotive on the 
programming track, before you decoder commander wizard.  If you have purchased 
a sound decoder, check the manufactures instructions on programming.  You may 
need to purchase a programming booster to program this decoder.  

5678  reading and writing a decoder takes time..  The read/write time may be 
upwards of 30 seconds per CV.  Advance decoders  typically have 50 CV’s, so it is 
not uncommon to wait 10 minuets to read or write a mobile decoder.  
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$

Figure 8: Programming operation status update 
 

• "*$*/-$-&'$0L$*/-$]+0M+=<<,&M$CaC>-F$a0($)->-C*$L,&,)/B$$O/,)$\,>>$(]'=*-$*/-$
U-C0'-+$,&$a0(+$A&0\&$'-C0'-+$>,)*B$

I,M(+-$61F$)/0\)$*/-$)*=*()$(]'=*-$0L$*/-$]+0M+=<<,&M$0]-+=*,0&B$$O/,)$',)]>=a$\,>>$
)/0\$a0($*/-$&(<E-+$0L$KXb)$*/=*$=+-$]+0C-))-'F$=&'$*/-$;=>(-$0L$-=C/$KXB$

$

$

Figure 9: Status area updated with new Decoder information 
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"L*-+$a0($/=;-$C0<]>-*-'$*/-$]+0M+=<<,&M$0]-+=*,0&F$*/-$U-C0'-+$K0<<=&'-+$
C0&)0>-$,)$(]'=*-'$\,*/$*/-$'-C0'-+$,&L0+<=*,0&$*/=*$\-$j()*$+-='$-=+>,-+B$

U-C0'-+$K0<<=&'-+$\,>>$)C=&$a0(+$/=+'$'+,;-$\/-&$U-C0'-+$K0<<=&'-+$,)$
)*=+*-'B$$O/-$'-C0'-+$,&L0+<=*,0&$,)$)*0+-'$,&$=$Z#R$'=*=$L,>-$,&$*/-$',+-C*0+a$*/=*$
a0($)]-C,L,-'B$
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$

($+.NOM&*/N$+ 7P/N$+- *+% 1$$3- 
$

!"#$%"& 1$$3- 
$

$

Figure 10: Programming with Decoder Commander Tools 

T0($C=&$()-$dU-C0'-+$O00>)e$*0$]+0M+=<$a0(+$'-C0'-+B$$U-C0'-+$O00>)$=>>0\)$a0($*0$
]+0M+=<$,&',;,'(=>$KXb)F$=)$M+0(])$0L$KXb)B$$O0$()-$*/-$U-C0'-+$O00>)F$)->-C*$0&-$0L$
*/-$A&0\&$'-C0'-+)B$$!&0\&$'-C0'-+)$=+-$'-C0'-+b)$\/0)-$'=*=$L,>-)$=+-$>0C=*-'$0&$
a0(+$',)AB$$!&0\&$'-C0'-+)$=+-$C+-=*-'$(),&M$U-C0'-+$K0<<=&'-+$]+0M+=<<,&M$
\,i=+'B$

O/-$U-C0'-+$O00>)$$<-&($-J]=&')$\,*/$*/-$'-C0'-+$*00>$0]*,0&)B$$%&$0(+$-J=<]>-F$\-$
/=;-$)*=+*-'$=$]+0M+=<<,&M$0]-+=*,0&$^+-='$\=)$)->-C*-'`B$$O/-$;=>(-)$*/=*$\,>>$E-$
+-='F$=+-$C/=&M-'$*0$$c6F$=&'$=+-$C0>0+-'$+-'B$$G&C-$*/-$'-C0'-+$;=>(-)$=+-$+-*(+&-'$
L+0<$*/-$C0<<=&'$)*=*,0&$*/-)-$;=>(-)$=+-$(]'=*-'$*0$+-*(+&-'$;=>(-)F$=&'$*/-$
E=CAM+0(&'$C/=&M-)$*0$\/,*-B$
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$

Figure 11: Information display on programming CV’s 

U-C0'-+$K0<<=&'-+$=>>0\)$a0($*0$]+0M+=<$,&',;,'(=>$KXb)$,&$=$M+0(]F$=&'$',)]>=a)$
*/-$)*=*()$,&L0+<=*,0&$=E0(*$*/-$]+0M+=<<,&M$0]-+=*,0&B$$U-C0'-+$K0<<=&'-+$()-)$
!"#b)$W<=+*$U-C0'-+$O-C/&0>0Ma$*0$'-*-+<,&-$\/,C/$KX$&--')$*0$E-$\+,**-&$=&'$
(]'=*-'$*0$*/-$'-C0'-+B$

W"33$0 W/0\)$=$C/=&M-'$;=>(-$L0+$\+,*-$0]-+=*,0&)B$$$O/,)$;=>(-$\,>>$E-$\+,**-&$
*0$*/-$'-C0'-+$\/-&$*/-$()-+$'-]+-))$*/-$\+,*-$0]-+=*,0&B$

X=>(-)$*/=*$=+-$,&$\/,*-$=+-$,M&0+-$0&$'-C0'-+$\+,*-$0]-+=*,0&B$

6"% %L$*/-$&(<E-+$',)]>=a-'$,)$,&$+-'$=&'$,)$&0*$=$c6F$*/-&$*/,)$;=>(-$,)$=&$
-++0+$;=>(-B$$O/-$;=>(-$-&*-+-'$,)$0(*$0L$+=&M-$L0+$*/-$KXB$

"$c6$;=>(-$,&$+-'F$<-=&)$*/=*$*/,)$,&L0+<=*,0&$,)$E-,&M$+-='$L+0<$*/-$
'-C0'-+B$$O/-$+-*(+&$;=>(-$\,>>$E-$(]'=*-'$=)$C>-=+$*-J*$

$

$

$

$

5678  If you wish to abort a programming operation, just select a different “decoder 
Tool”.  This action will abort the programming operation.  
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<%%&"-- ;"//N+O 

$

Figure 12: Address setting CV’s 

U-C0'-+$=''+-))-)$C=&$0&>a$E-$]+0M+=<$,&$)-+;,C-$<0'-F$=&'$&0*$,&$0]-+=*,0&)$<0'-F$
\,*/$*/-$-JC-]*,0&$0L$C0&),)*$]=CA-*$,&L0+<=*,0&$^KX46$=&'$KX44`B$$">>$0*/-+$KXb)$C=&$
E-$]+0M+=<<-'$0&$*/-$<=,&B$

$
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!&NQN+O <//&N2M/"- 

$

Figure 13: Driving Attributes 

U+,;,&M$=**+,E(*-)$=+-$*/0)-$KXb)$*/=*$-LL-C*$*/-$0]-+=*,0&$C/=+=C*-+,)*,C)$0L$*/-$
>0C0<0*,;-$'-C0'-+B$$U+,;,&M$C/=+=C*-+,)*,C)$,&C>('-$)]--'$)*-]$^6Hg4:$<0'-`F$
-&=E>,&M$=$'-C0'-+$)]--'$*=E>-$Ea$()-$0L$*/-$'-C0'-+F$=&'$*0$)-*$*/-$>0C0<0*,;-)$
',+-C*,0&$0L$0]-+=*,0&$^()-'$L0+$'0(E>-$/-='-+)`$$

$
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<+*3$O AM+#/N$+- 

$

Figure 14: Analog Functions 

"&=>0M$L(&C*,0&$)(]]0+*$=>>0\)$*/-$>0C0<0*,;-$*0$0]-+=*-$,&$=&=>0M$<0'-F$0&$=$<0'->$
+=,>+0='$>=a0(*$\/-+-$=$U,M,*=>$K0<<=&'$=&'$K0&*+0>$)a)*-<)$,)$&0*$=;=,>=E>-B$$O/,)$
C=]=E,>,*a$,)$(&,h(-$*0$-=C/$'-C0'-+F$=&'$,)$&0*$(&,;-+)=>$=C+0))$=>>$'-C0'-+)$*/=*$=+-$
]+0'(C-'B$$%L$a0($\,C/$*0$+(&$a0(+$>0C0<0*,;-$0&$=$>=a0(*$*/=*$'0-)$&0*$)(]]0+*$UKKF$
a0($\,>>$&--'$*0$/=;-$KX45$=&=>0M$<0'-$-&=E>-'B$

$

$

5678  Analog mode does not always work with all Locomotives motors.  You will 
need to check with the locomotive manufacturer to verify if the locomotive motor 
supports analog operation.   
 
Likewise, all locomotive motors do not support DCC.  Iron core motor typically will 
heat up and burn out on DCC layouts unless there is some electrical modifications 
made to the motor circuit. 
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AX 7P/N$+- 

$

Figure 15: FX Function support 

IZ$L(&C*,0&$)(]]0+*$=>>0\)$a0($*0$'-L,&-$*/-$L(&C*,0&$E,*$<0'-)$0L$*/-$'-C0'-+B$$O/-)-$
<0'-)$=>>0\$a0($',LL-+-&*$0]-+=*,&M$C/=+=C*-+,)*,C)$0L$*/-$>0C0<0*,;-$0&$*/-$>=a0(*B$$
K/-CA$\,*/$a0(+$'-C0'-+$<=&(L=C*(+-+$*0$;-+,La$*/=*$E,*$<0'-$,)$)(]]0+*-'$
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;P""% (M&Q" 

$

Figure 16: Speed Curve support 

U-C0'-+$K0<<=&'-+$)(]]0+*)$)]--'F$,L$*/-$>0C0<0*,;-$'-C0'-+$)(]]0+*)$)]--'$C(+;-B$$
O/-$'-C0'-+$*00>)$=>>0\)$a0($*0$'-L,&-$=&a$*a]-$0L$)]--'$C(+;-$*/=*$<=A-)$)-&)-$L0+$
a0($>0C0<0*,;-B$$O/-$*00>)$)(]]0+*$)0<-$]+-]+0M+=<<-'$)]--'$C(+;-)F$*/=*$\0(>'$
+-]+-)-&*$$=$)\,*C/-+$=&'$<=,&>,&-$^L+-,M/*g]=))-&M-+`B$

G&$=&a$)]--'$C(+;-F$a0($&--'$*0$E-$=E>-$*0$<0',La$*/-$)]--'$C(+;-B$$O/-$'-C0'-+$
O00>)F$=>>0\$a0($*0$<0',La$,&',;,'(=>$->-<-&*)$=&'$&0+<=>,i-'$*/-$C(+;-B$$

%L$a0($C/00)-$=$d+-='e$0]-+=*,0&F$*/-$'-C0'-+$\,>>$E-$+-='F$=&'$*/-$)]--'$C(+;-$\,>>$
(]'=*-'$E=)-'$0&$*/-$,&L0+<=*,0&$L+0<$*/-$>0C0<0*,;-B$

$ 5678  Before you modify a speed curve, always read the speed curve from the 
locomotive.  This will give you a base line to make your speed curve modifications.  
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AM+#/N$+ @*/&NY 

$

Figure 17: Function Matrix mapping 

W0<-$'-C0'-+)$=>>0\$a0($*0$C+0))$<=]$*/-$'-C0'-+$L(&C*,0&)F$*/,)$,)$()-L(>$,L$a0($\=&*$
*0$/=;-$=$',LL-+-&*$0]-+=*,0&$)-h(-&C-B$$I0+$-J=<]>-F$,L$a0($<=a$'-),+-$*0$C0&L,M(+-$$
',*C/$>,M/*)$0L$*/-$>0C0<0*,;-$\/-&$*/-$/-='$>,M/*$,)$*(+&-'$0&B$$"&0*/-+$-J=<]>-F$
\0(>'$E-$*/-$0]-+=*,0&$0L$=&$(&C0(]>-+$,&$=$)\,*C/-+B$$%&$+(&&,&M$=$)\,*C/-+F$a0($<=a$
'-),+-$*0$<=]$*/-$(&C0(]>-+$*0$*/-$+-;$>,M/*F$)0$\/-&$=$)\,*C/$C/=&M-)$',+-C*,0&$a0($
C=&$'+0]*$/-$C=+)$E-/,&'$,*B$

%&$E0*/$0L$*/-)-)$C=)-)F$a0($\0(>'$<=]$*/-$'-C0'-+$L(&C*,0&)$,&$*/-$L(&C*,0&$<=*+,J$=)$
)/0\&$=E0;-B$$
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G*&N*23" 7Q"&QN"0 

$

Figure 18: Decoder CV Overview 

X=+,=E>-$G;-+;,-\$=>>0\)$a0($*0$+-='$=&'$\+,*-$=$),&M>-$KX$;=+,=E>-$0+$<(>*,]>-$KX$
;=+,=E>-)$*0$*/-$'-C0'-+B$$O/-$KX$;=>(-)$=&'$'-)C+,]*,0&)$=+-$L+0<$*/-$'-C0'-+$
'=*=E=)-B$$$O/-$KXb)$=+-$]+0M+=<<-'$E=)-'$0&$*/-$'-C0'-+$<0'->$*/=*$,)$()-'F$0+$
U-C0'-+$K0<<=&'-+$]+0M+=<<,&M$0;-++,'-B$$

O0$]+0M+=<$=$KXF$L,&'$*/-$C0++-C*$KX$*/=*$a0($\,)/$*0$]+0M+=<F$=&'$<0;-$*/-$)>,'-+$
*,>>$*/-$=]]+0]+,=*-$;=>(-B$$K/=&M-$0&-$0+$=>>$;=>(-)B$$9/-&$,*$,)$*,<-$*0$]+0M+=<F$
U-C0'-+$K0<<=&'-+$\,>>$]+0M+=<$*/-$KXb)$*0$*/-$'-),+-'$)*=*-B$$

W->-C*$*/-$'-),+-'$]+0M+=<<,&M$0]-+=*,0&F$-,*/-+$+-='$0+$\+,*-B$T0($C=&$;,-\$*/-$
]+0M+=<<,&M$)*=*()$,&$*/-$)*=*()$E=+$0+$*/-$<-))=M-$\,&'0\B$$

$
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!".N+" ;N+O3" G*&N*23" 

$

Figure 19: Single CV variable programming 

$

U-L,&-$),&M>-$;=+,=E>-$=>>0\)$a0($*0$+-='$=&'$\+,*-$=$),&M>-$KX$;=+,=E>-$*0$*/-$'-C0'-+B$$
O/-$'-C0'-+$'=*=E=)-$C0&*=,&)$*/-$&-C-))=+a$,&L0+<=*,0&$=E0(*$*/-$'-C0'-+b)$KXF$=&'$
',)]>=a)$*/=*$,&L0+<=*,0&B$$O/-$]+0M+=<<,&M$0]-+=*,0&)$',)]>=a-'$=+-$'-+,;-'$L+0<$*/-$
'-C0'-+$'=*=E=)-B$

$$

E&$O&*))N+O 4+.$&)*/N$+ BN+%$0- 

;/*/M- @"+M- 
U-C0'-+$K0<<=&'-+$<=,&*=,&)$=$+(&*,<-$C0&*+0>$0L$*/-$'-C0'-+$0]-+=*,0&)B$$O/-+-$=+-$
L0(+$',LL-+-&*$)*=*()$<-&()F$.+0M+=<<-+$\,&'0\$^'-L=(>*`F$+-]0+*$;,-\F$Z#R$*+=C-$
\,&'0\$=&'$O+=,&$)-+;-+$<-))=M-$\,&'0\B$
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E&$O&*))"& 0N+%$0 

O/-$]+0M+=<<-+$\,&'0\$,)$*/-$'-L=(>*$;,-\$*/=*$=>>0\)$*/-$()-+$*0$C0&*+0>$*/-$
]+0M+=<<,&M$0]-+=*,0&)$,&$'-C0'-+$C0<<=&'-+B$

6"P$&/ QN"0 0N+%$0 

O/-$+-]0+*$;,-\$\,&'0\$,)$=$]+,&*$;,-\$0L$*/-$'-C0'-+$C/=+=C*-+,)*,C)B$$O/,)$;,-\$,)$
(]'=*-'$+-=>$*,<-$\/-&$*/-$C/=&M-)$=+-$+-]0+*-'$Ea$*+=,&$)-+;-+B$$%L$a0($'-),+-'$*0$
]+,&*$=$'-C0'-+$)(<<=+aF$',)]>=a$*/-$+-]0+*$;,-\$L,+)*F$*/-&$)->-C*$/-$]+,&*$0]-+=*,0&$
L+0<$*/-$L,>-$<-&(B$

 
Figure 20: Report View print window 

1&*N+ ;"&Q"& @"--*O" BN+%$0 

 
Figure 21: Train Server status window 

O+=,&$W-+;-+$<-))=M-$\,&'0\$',)]>=a)$*/-$<-))=M-$L--'E=CA$,&L0+<=*,0&$L+0<$*/-$
C0<<=&'$)*=*,0&B$ 

$
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