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Agenda

NMRA software application model
Philosophy / development hardware
Command control software available
Third party products

— Obiject oriented, user extensible (new model)
— monolithic programs

Writing an application (vB, Java, C/C++)
— Using propose NMRA API (Train Tools® interface) in VB
— Using NMRA TP 9-2.4 (roll your own) in C

Questions/Answers
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Why are you here

e Clinic will provide a status update to the
NMRA software application model

e Clinic will focus on writing programs to
control your railroad....
— we will talk about PC’s
— programming languages
— example programs

e Clinic subject are focus on software
direction from the NMRA DCC working

group
E-(I:-gg  What are your expectations?
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Status of NMRA Application
S/W Architecture Model

 There are four parts to the NMRA DCC

software architecture model

Katzer/Rice Draft Protocol Specification (7/¢
no activity

KAM Industries Submission (7/98)
specification located on Http://www.kamind.com

™
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Rosa Proposal by Tannersoft (7/97)
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Status of NMRA Application
S/W Architecture Model (cont.)

—>

 Protocol Level _
— hardware Products
» North Coast Engineering, Wangrow Electronics
» Easy DCC
» ZTC systems
— Software drivers for command station hardware

» WinLok, Engine Commander®, Railroad Company
Tayden Design

— Generic draft protocol driver
» Engine Commander®

llllllllllllllll



KAM

Status of NMRA Application
S/W Architecture Model (cont.)

 Device Driver Level >
» NO activity

e Application Interface Level
— hardware Products
» not applicable to hardware
— Microsoft COM/DCOM implementation of API
» Engine Commander®

» Generic type library available for linking with
application written in Java, Visual Basic, C/C++

— CORBA support
» NO activity
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Status of NMRA Application
S/W Architecture Model (cont.)

 Object level

— Rosa application model proposed (update on
http://www.digi-toys.com)

— hardware Products
» not applicable to hardware
— Software products

» Engine Commander® and Train Server® conforms in
architecture model

— COM support
» NO activity
— CORBA support

H::-cc » NO activity
A

™
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Agenda

NMRA software application model
Philosophy / development hardware
Command control software available
Third party products

— Obiject oriented, user extensible (new model)
— monolithic programs

Writing an application (vB, Java, C/C++)
— Using propose NMRA API (Train Tools® interface) in VB
— Using NMRA TP 9-2.4 (roll your own) in C

Questions/Answers

A

llllllllllllllll



KAM

Philosophy

« Computer Controlled

The computer controls the routes of the trains
The operator runs his/her layout from the computer

« Computer Monitored

iz
HHHAHH

The computer is a tool of the modeler
The computer is used to manage events
The computer does not control!

The computer programs decoders (because | can’t remember the key
sequence!)

| like to write software, but | want to run
trains and use computers monitor the
layout and to enhance the fun

™

Matt Katzer
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Hardware Requirements
 What type of PC hardware should you buy?

— depends on what you are doing..

» Development:
 Big fast disk(4gbyte, 8-10 msec access time, 512K cache)
» lomega Jazz (1Gyte) drive for backup
* lots of memory (64meg at 100 Mhz ~ $62)
* Pentium Il ; 300 Mhz, BX series motherboard

» Operation:
e The PC must run Windows 95
» 16 mbytes of memory

» Command Station support
* One command station does not require new serial ports

* Multiple command stations (like a programmer and and
controller); you must purchase a smart serial card (MaxSpeed,

‘H Consensys etc, with Windows 95 drivers)
DCC

* Don’t waste money on a dumb serial card for COM3/COM4,
these don’t work.

™

Kansa: b ny, Mo Matt Katzer
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Hardware Requirements(cont.)

 What you should not buy

286, 386 or 486 PC’s (ROT: must run Win 95/98)
systems that contain less then 8 Mbytes
systems with drives less then 512 mbytes

system must have a CDROM,; All new windows 95/98 software will
not install from floppy. it is no longer profitable to make diskettes.

Apples; what you have in software is all you will have

Macs: unless connected to a network(client/server model), most
like advance software will not be available (it is cheaper for mfg’s to
ship a PC then it is to develop for a Mac.

e You must have internet access!

B
A
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Driver updates are located on the web
Software products will require web registration for update files.
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Raillroad Reqguirements
 Must have NMRA DCC compatible engines

— Pick a DCC supplier based on current required for your locomotive

— By 2000, all locomotives in a price range above $100 will most likely
have a decoder integrated into the unit

« Command station equipment

— Expect a hybrid; plan for multiple command stations on layout
— Model expected; one for programming the other for control

Control(com1) Command station interfacce
—>>

MS-100, LI-100, 3
> Serial port

|
Control(com2) Command Station | EasyDCQ
EasyDcc, Lenz, Digitrax -
Marklin. North Coast Engineering -
‘H Personal Computer —>| Digitrax
DCC

. . . . . — NCE

Multiple serial channel integration into DCC Wangrow,

Matt Katzer
Copyright 1998 KAM Industries Page 12
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Agenda

NMRA software application model
Philosophy / development hardware
Command control software available
Third party products

— Obiject oriented, user extensible (new model)
— monolithic programs

Writing an application (vB, Java, C/C++)
— Using propose NMRA API (Train Tools® interface) in VB
— Using NMRA Draft Protocol Specification (roll your own) in C

Questions/Answers
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Types of DCC Software

 Two styles of program in market today

 Monolithic style(Self contained)

— MS-DOS examples
» Marklin shareware apps
» John Kabat Quick basic packet driver
» Digipert/Digiplus I

— Microsoft Windows 95/98 and Windows NT
» WinLok, Tayden design, Real Railroad

 Modular style (object structure, user extensible)
— Microsoft Windows 95/98 and Windows NT

» Engine Commander®

» and soon others as well
IDCCL
T
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Engine Commander®

[ Engine Commander [ =]

Eile “iew Configuration Hun Help

« Built on a modular philosophy s ) =

=1

— implements NMRA TP/RP whenever possible Ready 7

— Users can write their own programs(COM MS application)
— simulation interface include for development

. [Jioco  MBIEI|
 Loco, Switch and Sensor Feedback | fal cufa

— Asynchronous feedback support for state changes m
— Full decoder control and programming

Property 5Sheet
P Tumout 1 -1 _ [T
- ieneral IDJ regl Speedl
Fortland Main | Unknown | DECE decoder model type: [NMRA Extended 7 |
Branch Line 1 Uk nown Test descrption for this locomotive: I SP 4449
. Logical Mainline = Lagical Pragranrmin 1 =
Main Line  Unknown J I =i £ £ £ I =l
Mumeric identifier for this locomative: |2 =]
Pazzing track  Unknown =l
—_— Mumeric identifier I IM LUSE!
% W Address is always less than 127 [short address|
0k I Cancel | Help
Kansas City, Mo Matt Katzer

NMRA 8/21/98
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WinLok

e Supports DCC command stations

— draws from the German railways operation

— supports visual layout display

— multiple user throttles

— integrated acceleration curves H sre 4B

e European design/tradeoffs I

Level

== Demo-Layout | ™ | = I Y
il ) Stop Dir  Fct
o —T——. \ ~ ok [

iz
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Real Rallroad

 Windows 3.1 impimentation

e Supports most popular DCC systems
 http://www.he.net/~freiwald/pages/railco.htm

47 Railroad % Co. - DEMO.YRR

Bailroad Edit Train Wiew Swindmw Help
[D]=S]] [* P | () (2l ] TA[0] =] 2]
=10l %]

Passing Loop

ﬂ @ Engine 'Steam’ started running on Line "Hidden Yard 1 - Station 2°. W
e 1]

| Sun, 31.05.1997, AM

For Help. press F1 0738 |Running |Offline
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Tayden Design

e Train trek version 5.0
— A lot of nice DCC integration
— Different model of locomotive control
— http://lwww.tayden.com

T TG i} - ACivoFEan] T8 - ActivFian F
Bie  FlnEdi  Psoio - Gmphica Dpaiioh Bedp

(el | = | [2]=] RIE] | =i~ ] | ] ] [T =0
%ﬁdﬂ:-\lmﬂk-’ ) i .08 i L1 P REE, dlmie
5;1 IE ﬁ Fo Ot Times T F Fo ol TumOwe: 74 Elemantz. {74 1]
AR R I A R -

) Toen TankfTrn] - Mosenl Fus 7

TR P R | [ e T TEE B
Rutslages | | oo Gyt . a e -

|l |

MElCHERD S :
B 140 | i | | | i ;2_ @El -
‘ ; lqu 2 l12n ;I'E“ Ilzo Go E o
e :lllnu i :1&; : 5:.,1:: :En i‘m .E‘ _‘_
3% ‘ ek BEies ] | -

TR ==

SESE Y (B S

LB R JELL S G o
ﬁ sgionor | preon | seaeoen | sereem | P el
|4 |l U] ir 28333 (e leplols |
Dcc Trip My Trp Mias Topkiias ThpMias

£
Hi=

=

B | e P Wk Dk | RgttistpHoT | et T Tk | ST el | el iiaEe
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Agenda

NMRA software application model
Philosophy / development hardware
Command control software available
Third party products

— Object oriented, user extensible (new model)
— monolithic programs

Writing an application (vB, Java, C/C++)
— Using propose NMRA API (Train Tools® interface) in VB
— Using NMRA TP 9-2.4 (roll your own) in C

Questions/Answers

"
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Should I write my own
programs?

« Areyou ready to
— read the protocol specification to the controller
— Decider on which level do you want to write to
— Pick your application language

— and answer the following question?
do you want spend many hours away from you layout
- ... have fun programming?

« What Language do you use”?

— novice: Java or visual basic
— experienced: C or Pascal
— advanced: C++ under windows

Understand where you want to put your energy
to maximize your fun!

iz
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What is the best way to begin?

* First understand the protocol and interface
 Second follow these rules

. . R: 0000: 83-7C-83-7C- ;l
— keep it simple... - Ou0D 837
— design the architecture...

— build the infrastructure...

— Use a program with a debug
display

0ooa. 83-7C-

. 0000: BO-73-27-10-

00oa0: B1-00-10-5E-B2-00-60-2D-
. 0000: BO-73-27-11-

: 0000: B1-01-10-5F-B2-01-60-2C-
0000 BO-74-27-12-

0000: B1-02-10-6C-82-02-60-2F-
: 0000: BO-7B-27-13-

0000: B1-03-10-50-B 2-03-60-2E -
0000 BO-78-07-30-

. 0000: B1-00-10-5E-82-00-40-00-
0000: BO-79-07-31-

0000: B1-01-10-5F-B2-01-40-0C-
o 0000; BO-7A-07-32-

: 0000: B1-02-10-5C-B2-02-40-0F -
..0000; BO-7B-07-33- (-

° B eSt Way to b eg i n :.0000: B1-03-10-50-62-03-40-0F - iv
— buy the correct PC and tools b | oew | [ v |
— if you are a novice used Visual Basic 5 or Java
— if you are advance user, use Visual C++

DN DDIDDDD DD DDDDD DD

oz .
T Remember, Rome was not built in a day! ii

Kansa: b ny, Mo Matt Katzer
NMRA 8/21/98
1998 KAM Industries Page 21
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What is the best way to begin?

 Follow these four steps

— Acquire a 3rd party app for experimentation
— Design your user interface (use GUI tool)
» Pick either NMRA APl or NMRA protocol driver
— Now implement small features
— Add functionality as you desire

e Lets walk through these four steps...

Remember, Rome was not built in a day!

™

iz
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Acquire a 3rd party
Application or build it

 How is this Visual Basic application built?

[ Simulation Throttle Com1 i

— Locomotive control properties——————————— [l Command Station

[T Fomward [T FO [ F1 [T F2 I” F2 ' Cormnest ! Dizconnect

5 _j - send Command

Speed ’ Set.-’-‘-.ddressl 3 Power On Power OFF

[ Logealpot [ Actual [COMT e FeedbackDff

Status [0 |Simulation

Command Completed sucessfully

Feedback Data

 Lets look at how you program it

llllllllllllllll
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Visual Basic 5 Train Tools®

e First step is to add the define the object

' Thi=s first command adds the reference to the TrainTools Interface object
Dim EngCmd is New EngComlIfc

' Engine Commancder useses the term Ports, Dewvices and Controllers

! FPorts - These are logical ids where Decoders are assigned to. Train Tools
! Interface supports & limited nuwmwber of logical ports. Fou can
! also think of ports as mapping to a command station type. This

! allows yvou to mowve decoders between compand station without
! loosing any information skbout the decoder

' Dewvices —> These are commanciations channels configured in your computer.
! Tou way have a single dewvice [(coml) or mutiple dewvices

! [(COM 1 - COMS, LPT1, oOther) . Tou are reguired to wap & port ta

! a device to access a command station. Dewvices start Lfrom

! I O —» max id (FYI; dewvices do not necessarly hawve to hbe

! serial channesl. Llways check the naswme of the dewvwice before you use

! it az well azs the maximun number of devices supported.
! The Command
! EngCmd. KamPortGetMaxPhysical [ l1MaxPhysical, l1l%erial, lParallel)

! prowvides means that... 1lMaxPhysical = l1l3erial + lParallel + lother
!

' Controler — These are comnahd the comnmand station like LENZ, Digitrax

! HNorthooast, EasyDCC, marklin... It i=s recommend that

! wou check the compand station ID before you use it.

' Errors — k11 commands return an error status. If the error walue i=s
! non zero, then the other return areguments are inwvalid. In
! general, non Zero errors means connand was not executed. To

! get the error message, you need to call EawMiscErrorHMessage
E)(:(: ! adn supply the error number
1

' To Operate your layout you will need to perform a wapping hetween

Kansas City, Mo Matt Katzer
NMRA 8/21/98

Copyright 1998 KAM Industries Page 24
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Visual Basic 5 (cont.)

e next,
— Write the subroutine to control the loco

L e ol e i e e e e e e i el e

! Send Cormtoand
' Note:
! Load the state of the decoder first, then send the cormand
L i el e e e e e e
Private 3ub Cormand Clicki()
'Send the comwand from the interface to Che command station, use the enginedhject
Iiim iError, iSpeed ALz Integer
If Mot Connect.Enalbled Then
' TrainTools interface iz a caching interface. Thiz means that yvou need to set
' the CVW's or other operations first: then execute the cortmand.
iSpeed = Zpeed.Text

iError = EngCmd.DcoccEngletFunction(lEngineChiject, 0O, FO.Value)
iError = EngCrd.DocEngSetFunction(lEngineChiject, 1, Fl.WValue)
iError = EngCmwd.DocEngfetFunction(lEngineChiject, 2, FZ2.WValue)

iError = EngCrwd.DocEngfetFunction(lEngineChiject, 3, F3i.Value)
iError = EngCrd.DoccEng3etSpeed(lEnginechiject, i3peed, Direction.WValue]

If iError = 0O Then iError = EngCrod.DocCmdCommand (lEnginedbhject)
SetError (iError)
End If

% End Sub

Kansas City, Mo Matt Katzer
NMRA 8/21/98
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Now Implement small features

« Make the engine go!
— (run the program)

e Now add additional functions

— Complete some of the button objects
— Add additional commands
» (use the samples as a reference)

 Now lets look at a C implementation
of the protocol

X Remember, Rome was not built in a day!
A

™
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CAM C Example using NMRA Draft Protocol
= T=Tod T o511 Ta 1 o —

. case ENGINE:

{
char szDCCData[10]; // DCC data structur

/I Build the command stream to be inserted...
int iSize = 0;

int iRetAddress, iDcclndx, iOffset, iCnt;

long* IplCookie;

long IDccCookie;

/I get the decoder info

IplCookie = (long*)(IpSrcData + ENGADDR_COOKIE_LONG);
IDccCookie = *IplCookie;

iDccAddress = ConvertDccCookie(&IDccCookie);

/I Now build the speed control to be sent to the interface...

SetNCESpeedMode(IpQueAd), IDccCookie, iDccAddress, byCmd); /Sets the slot Speed type 128 steps, 14 steps...
iRetAddress = DccEngine(IpSrcData, szDCCData, &iSize);

BuildDCCChecksum(szDCCData, iSize);

iCnt = iSize + 1,

iOffset = 1;

iDcclndx = 0;

/I Now build the command packet for the Northcoast controllers

IpDstBufData[0] = NCE_QUEUEDCC;

while (iCnt > 0)
{
IpDstBufData[iOffset++] = NCE_ASCIISPACE;
PutDataAsAsciiHexByte(IpDstBufData + iOffset, szDCCData[iDccIndx++]);
iOffset = iOffset + 2;

HHHHA

IpDstBufData[iOffset++] = NCE_SYSCOMMAND;
iDataSize = iOffset;
}

break;

Kansas City, Mo Matt Katzer
NMRA 8/21/98
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Where to from here?

 You need to decide which direction you
want to go
— Download the API from the http://www.kamind.com

— Download the serial protocol specifcation from KAM
or one of the Command station vendors

— Experiment with you design

— Acquire a 3rd party app for experimentation

— Design your user interface (use GUI tool)

— Now implement small features

— Add functionality as you desire

llllllllllllllll
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Questions ?

Matt Katzer

email: mkatzer@kam.rain.com
web: http://kam.rain.com
home: 503-291-1221

iz
HHHAHH

Computer Dispatcher®, Engine Commander®, The Conductor®, Train Server®, kamind®,

and Train Tools® are registered tradenmarks of KAM |ndustries.
O her brands, products, trademarks or registered trademarks are properties of their respective hol ders.

Kansas City, Mo Matt Katzer
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h tt__p_://ww_w_._k_a_m Ind.com

File Edit “iew Go Favaoites Help
xo B A o@ e 0 m R s e
| Refresh  Home | Search  Favortes  History  Channels | Fullscreen  Mail Fritt Edit
2l [ Links
Welcome to
The Conductor®
[t 7s: 10:45:47 PM (PST) on 7/19/98
KAM Industries, your source for DCC model railroad software !
Product Information
#ihat's new at KaM Industries and DCC vendor pointers!
@ Engine Corrmander® 2 ship date will be July 28. 19931
@ Train Tools® 1.0 alpha to be ready on 8/5/98 (with Java (J++) and cic++ support)!
@ Qrder form/brochure for Engine Commander®
Documentation and Specifications
@ Engine Cornmander® 2.0 documentation and sampls visual basic programs(avail 7/127/68)
& NMBEA BP Application Interface specification. Download the latest NMREA DCC working
H group RP specification for software applications (POF format, 5-28-98), new
_|_HI_:)|:?HE:F|_H_ Special Features
B oo lederfoes lonetioe for the I=teet e T nnmm__!_-i'nr [Ta Fat i e Patatd | J.j
:éj 5 items remaining) Opening pags http: Awwe k amin | | Internet zone b
Kansas City, Mo Matt Katzer
NMRA 8/21/98 Page 30
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http://ourworld.compuserve.com/homepages/John_Kabat/

% John Kabat's Susanville, Linda Junction & Key...

File Edit “ew Go Favortes Help

e (] P Eld B A e :
Addrt:3S:ihllp:Huumnlld_cnmpusewe_cum.—'hnmepages!.lohn_KahaU' :j -.'@

See about our LOCONET FOR DOS Contest! =l
NOTICE: May 23, 1996 - Contest Dates have changed! See the
Contest Page

We Have a Winner for April:David Koch For his
THROTTLE.BAS program. Congratulations Dave!

'What's New

» May 29, 1996 - Mew version of LOCONTOP - changes expiration date to October, 19961
+ Dday 23, 1996 - Changed closing dates of contest.

+ May 7, 1996 - A new update of LOCONET] - bug fixes and better COMDM and IRQ detection, UPDATED
+  Aprl 30,1996 - We are having problems with EWATL here at my home site - Please use johnk(@telzon com or
74111567 @compuserve. com. Anyone who missed the contest please let me know!
+ Apnl 23, 1996 - Thave added a LOCOMNET for DOS FAQ
‘H + Find out abaut the NEW LOCONET Software Contest!!NINN Fules updated March 18,1995 |

Kansas City, Mo Matt Katzer
NMRA 8/21/98

Copyright 1998 KAM Industries Page 31

all rights reserved



KAM

Other DCC web pages..

DCC Hardware
http://www.lenz.com

http://lwww.digitrax.com
http://www.wangrow.com
http://lwww.tttrains.com/tttrains/dccdiv.htm

DCC Software:
http://www.kamind.com

http:// ourworld.compuserve.com/homepages/John_Kabat/

http://www.modellbahn.com/www_links.html/
DCC information
http://lwww.tttrains.com/dcc/

http://www.mcs.net:80/~weyand/nmra/

H;)cc http://www.mcs.net/~dsdawdy/NMRA/dcc.html
- M .
http://lwww.tttrains.com/tttrains/
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