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1 Introduction

The idea of further interface abstruction of the SHA X-Realtime for several communication
channels and bus systems, like serial communication, CANBUS, Ethernet (TCP/IP), ... is
realized by the SYBERA AddOn Software Moduls, so called RealtimeCores. All
RealtimeCores are based on the SHA X-Realtime system. The RealtimeCores are intend-
ed to fullfill Realtime-Level-1, which means collecting and buffering data in realtime without
loss of data, as well as Realtime-Level-2, which means funtional operation in realtime.
Thus the RealtimeCores usually require simple passive harware. One of the great benefits
is the adjustable scheduling time of incoming and outgoing data.

Application-Layer
X-GO Logic Control
FProtocol- Layer I I I I
EtherCAT ProfiNET Sercos Il Ethernet/IP
Master Slave Master Slave Master Slave Master Slave
GigE \ision MODTCP
Master Master

Transport- Layer

Ethernet Core CAN Core COM Core

Realtime Layer I I I

SHA X-Realtime
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The AddOn realtime libraries allow handling of CAN data in realtime. At realtime level 1
incoming and outgoing data will be buffered inside RX and TX ringbuffers, controlled by
forward and backward indexing. A simple proprietary core interface, as well as the stand-
ard COM interface is available for communication with the windows application.

Additional functional operation is possible at realtime level 2. Therefore a realtime task can
be setup inside the application. The data exchanges is handled via shared memory area.

AppThread

Windows Application

ShaCoreReceive
ShaCoreTransmit
Levell
Level2
AppTask
Realtime RxTable TxTable
Core
Library
— FIndex Findex -
<+Blndex — Bindex —
ErrTask

eRealtime

- HEEE . -
(o] LLLUULLLLCLCERCEET T
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1.1 Supported Platforms

VisualStudio C++
Borland C++
Borland Delphi
CVI LabWindows

1.2 Supported OS
Windows XP, VISTA, 7, 8, 10 (32/64 Bit)

1.3 Supported Hardware

PCAN-PCI (Peak Systems)
CPC-PCI (EMS)
CPC-PCMCIA (EMS)
PC-104 (IXXAT)

SYBCAN (SYBERA)
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2 CAN Core Library Installation

For installation following steps are required:

Preparation

1. Provide a PC with corresponding CAN adapter and Windows operating system
(with administrator privileges)

Installation

2. Install SHA realtime system (separate software package)

3. Install the RealtimeCore PORT-Driver

4. Run the program SYSETUP(32/64) of the master library
(make sure the directory path has no space characters)

On Installation the PEC information (PID, SERNUM and KEYCODE) must be entered.
The PID for the evaluation version is 11223344, the SERNUM is 11223344, the
KeyCode therefore is: 00001111-22223333

5. Optional: Check license with SYLICENCECHECK(32/64).EXE

Operation
6. Run SYCOMM(32/64).EXE (with admistrator privileges)
7. Build the program with the library interface

8. Run the program

Note: After finishing installation, you must reboot your PC before starting the compiler !l

Note: In order to operate SYBERA software under Windows 10, 8, 7, VISTA, it must be
carried out with ADMINISTRATOR priviledges.
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Note: For proper operation, make shure within the BIOS the INTEL Speedstep Technolo-
gie, the INTEL TurboBoost Technologie as well as the INTEL C-STATE Technolo-
gie is turned off.

Enhanced SpeedStep — SpeedStep also modulates the CPU clock speed and volt-
age according to load, but it is invoked via another mechanism. The operating sys-
tem must be aware of SpeedStep, as must the system BIOS, and then the OS can
request frequency changes via ACPI. SpeedStep is more granular than C1E halt,
because it offers multiple rungs up and down the ladder between the maximum and
minimum CPU multiplier and voltage levels.

C1E enhanced halt state — Introduced in the Pentium 4 500J-series processors,
the C1E halt state replaces the old C1 halt state used on the Pentium 4 and most
other x86 CPUs. The C1 halt state is invoked when the operating system's idle pro-
cess issues a HLT command. (Windows does this constantly when not under a full
load.). CO is the operating state. C1 (often known as Halt) is a state where the pro-
cessor is not executing instructions, but can return to an executing state essentially
instantaneously. All ACPI-conformant processors must support this power state.
Some processors, such as the Pentium 4, also support an Enhanced C1 state (C1E
or Enhanced Halt State) for lower power consumption. C2 (often known as Stop-
Clock) is a state where the processor maintains all software-visible state, but may
take longer to wake up. This processor state is optional. C3 (often known as Sleep)
is a state where the processor does not need to keep its cache coherent, but main-
tains other state. Some processors have variations on the C3 state (Deep Sleep,
Deeper Sleep, etc.) that differ in how long it takes to wake the processor. This pro-
cessor state is optional.

Intel® Turbo Boost Technology automatically allows processor cores to run faster
than the base operating frequency, increasing performance. Under some configura-
tions and workloads, Intel® Turbo Boost technology enables higher performance
through the availability of increased core frequency. Intel® Turbo Boost technology
automaticallyallows processor cores to run faster than the base operating frequency
if the processor is operating below rated power, temperature, and current specifica-
tion limits. Intel® Turbo Boost technology can be engaged with any number of cores
or logical processors enabled and active. This results in increased performance of
both multi-threaded and single-threaded workloads.
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2.1 Jitter Control

Since a notebook has a quiet different jitter behaviour than desktop systems, an enhanced
jitter control mechanism is required. Therefore SYBERA provides a registry entry called
“JitterCtrl”. This entry allows an adaptive iteration to the best jitter behaviour of the note-
book.

[atei Bearbeiten Ansicht Favoriten

- NVIBIA Corporation
-4 ODBC
o |, Policies
. RegisteredApplications
. Secure
- 4 Sybera

Marme

ab) (Standard)

4 BootMemCached
24| BootMemUnits
el CorelD

ab| DestinationPath

Typ

REG_SZ
REG_DWORD
REG_DWORD
REG_DWORD
REG_SZ

Daten

Or0D000000 (0)
00000000 (0)
00000006 (6)
CASHA

) ECT
0x00000000 (0)

dddcleab-ab309463
eladdlee

ETH 24 itterCirl | REG_DWORD
|, PNT 2b]KeyCode REG_SZ

L SHA @b|Pid REG_SZ
#%|SeqMemCached  REG_DWORD 0x00000000 (0)
7% SeqMembSize REG_DWORD 0xD0002000 (8192)
ab)Serfum REG_SZ 12345678

g+
- 4y Symantec

b )l Volatile

ool SYSTEM

.| HKEY_USERS

5| HKEY_CURRENT_CONFIG

W <

| Computer\HKEY_LOCAL MACHINE\SOFTWARE\Sybera\ SHA

Following values are valid:

No enhanced jitter control

Enhaced Jitter Control, Step 1 (first choice together with BIOS settings)

Enhaced Jitter Control, Step 2 (for INTEL platforms only)

Enhaced Jitter Control, Step 3 (for INTEL platforms only, together with BIOS settings)
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With the X-Realtime Engine, realtime task cycles are realizable upto 10 psec (100 KHz)
sampling rate. An integrated watchdog-system controls the realtime task and determines
the remaining task-time. The SHA X-Failsafe-System offers additionally the possibility to
keep a rescue task busy or to proceed a controlled shutdown, even on heavy exception
errors (for example Blue-Screen). With the X-Failsafe-System, for example a robot-arm
can be driven out from a hazard zone and an alarm signal is caused.

The realtime routine has to be equal to a RINGO EXECUTION routine for interrupt control
(see Interrupt Access Module), however without a return value and it's not depending on
the system load. With the X-Realtime routine the same programming methods and restric
tions are valid like on each other RINGO EXECUTION routine.

With the X-Realtime system several tasks can be programmed within an application or
within a device driver and will be automatically mapped to the X-Realtime system layer at
runtime. Every task can be setup with its own scheduling cycle which interacts inde-
pendently to any other task cycles. Additionaly each task can given and changed its own
priority dynamically. So several applications with their own realtime tasks can run at once.
Together with application task also device drivers can setup their own realtime tasks to run
within the X-Realtime system.

Note:
X-Realtime may not run with Firewall-Protection or Virus-Scan Software. Please disable /
deinstall such protection programmes.
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2.2 X-Realtime Multitasking

n X AT (Scheduling Count)

Application 1
At (Sequence .
#pragma (SHA_CODE) (Seq I) —_ Highest (0)
v

Taskl Task2 Task3

T~ v

Application 2

/\/

#pragma (SHA_CODE)

Taskl Task2 .
Prioritat

/_\_/ v
Application 3 l

#pragma (SHA_CODE)

Taskl

R N

AT (Realtime Period)

Lowest (255)

Driver
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2.3 CAN Core Port Driver Installation

The "CAN RealtimeCore" is based on SJA1000 CAN Adapters and will be installed as a
PORT driver. After installing the PCI-Adapter, Windows asks for a PNP device driver:

Assistent fiir das Suchen neuer Hardware

Willkommen

Es wird nach aktueler und aktualisierter S oftware auf dem
Computer, auf der Hardwareinstallations-C0 oder auf der
Windows Update-website [mit [hrer Erlaubnis] gesucht,

D atenschutzrichtlinie anzeiqen

Sall eine Werbindung mit windows Update hergestell werden,
um nach Software zu suchen?

O da, nur diese eine Mal
(1da. und jedes Mal, wenn ein Gerdt angeschlazzen wird
(&1 Mein, diesmal nicht

KElicken Sie auf "Weiter'', um den Worgang fortzusetzen.

‘Weiter > | IAbbrechen

Choose to install the driver from a specified location:

Assistent fiir das Suchen neuer Hardware

it diesem Azsistenten konnen Sie Software fir die folgende
Hardwarekomponente installieren;

PEAKCAN PCl-card

Ve, Falls die Hardwarekomponente mit einer CD
) oder Dizkette geliefert wurde. legen Sie diese
jetzt ein.

Wie mochten Sie vorgehen?

) Software automatisch instalieren (empfohlen)

(%1 Software won einer Liste oder bestimmten Quelle
inztalieren [fur fortgeschittene Benutzer)

Klicken Sie auf "weiter'', um den Vorgang fortzusetzen.

I £ Zuriick “ Weiter > | I.&bbrechen
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Choose the drivers INF file from the CAN core WDM directory:

Assistent fiir das Suchen neuer Hardware

wahlen Sie die Such- und Installationsoptionen.

() Diese Quellen nach dem zutrsffendsten Treiber durchzuchen

erwenden Sie die Kontrollkastcher, um die Standardsuche zu enveitern ader
einzuzchranken. Lokale Pfade und ‘Wechselmedien sind in der Standardsuche mit
einbegriffen. Der zubreffendste Treiber wird installiert,

Durchzuchken

(%) Nicht suchen, sondem den zu installierenden Treiber selbst wahlen

“emwenden Sie diese Option, um einen Geratetreiber aus einer Liste zu wahlen. Es wid
nicht garantiert, dazs der von lhnen gewahite Treiber der Hardware am bestan entzpricht.

[ £ Zuriick ][ Weiter > l [.&bbrechen]

Wahlen Sie den fur dieze Hardware zu installierenden Geratetreiber.

widhlen Sie den Hersteller und daz Modell der Hardwarekomponente, und klicken Sie auf
"wieiter. Klicken Sie auf "Datentrager’’, wenn Sig uber einen Datentrager verfiigen, der

den erforderlichen Treiber enthalt.

eifund stellen Sie sicher, dass weiter unten dagz richtige

_;:f'd \% Legen Sie den Installationsdatentrager des Herstellers
- K i
."-:0" K Lautwerk, ausgewahlt ist. PR

=1 [ ateien des Herstellers kopieren van:
|H:ritdriveri3eg ~| [ Duchsuchen.. |
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Hardwareupdate-Assistent

Wahlen Sie den fur dieze Hardware zu installierenden Geratetreiber. P,
L
‘it Wahlen Sie den Hersteller und das Modell der Hardwarekomponente, und klicken Sie auf

= "wieter”, Klicken Sie auf "Datentrager’, wenn Sie Uber einen D atentrager verfligen, der
den erforderlichen Treiber enthalt.

Kaompatible Hardware anzeigen

| Model
#-Realtime CaMN-Core [PEADDDZ/2FPart]

& Dieser Treiber ist nicht digital signiert! Datentrager...

‘wharum ist Treibersignierung wichtio?

[ £ Zuriick “ Weiter » ] [.&bbrechen]

L, Gerite-Manager |:] |E| E|
Datei  Akbion  Ansicht 7

BESE A xR

= &) LaBoR ~
= & anschlisse (COMund LPT)
y ECP-Druckeranschluss (LPT1)
g" Cn1ePCI95x PCI Parallel port (windows %P (LPT3)
7 wirtual Port Driver (COM13)
. i -Realtime CAN-Core [PEADOODZ ZPark] (20OM18)
- B, audio-, Video- und Gamecontroller
j Computer
-2 Diskettencontroller
#- M Diskettenlaufwerke
b DVDJCD-ROM-Laufwerke
§ Grafikkarte
=) IDE ATAMATAPI-Contraller
|- g Laufwerke o

¥

- #

fw M)

T-[@

Check, if the new driver was installed correctly. If the driver is not running, reboot the sys-
tem and check again.
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3 CAN RealtimeCore Library

The AddOn realtime library "CAN Realtime Core" allows sending and receiving of CAN
frames, as well as the functional operation of CAN frames in realtime. The CAN Realtime
Core library allows handling of serial data in realtime level 1 (ring buffered serial bytes) or
realtime level 2 (functional handling within realtime task). The CAN realtime core allows
making use of the standard COM interface of Windows, without changing the software, or
programming via a simple proprietary interface.

Sample Project:

*«. CoreSndTst - Microsoft Visual C++ - [CoreSndTst.cpp]

[ File Edit Wiew Insert Project Build Tools Swindow Help — 2 X
2 = EHaE O EE B 8 M S wini2Debug _v_eritew
= —
S <752t cloclk divider register 2
Workspace 'CoreSndT st 1 projectz) CanParam=.cdr bitd = 0:
- CoreSndT st files CanParam=.cdr bit=.cd = 0;
=3 Source Files CanParams . cdr . bits clockoff = FALSE;
'EﬂE ST st CanParams.cdr . bits. rxinten = 0;
sl LB AN SLEPR CanParam=.cdr bits.chp = TRUE:
_]SMﬂmCPP CanParams.cdr . bits. canmode = FALSE;
+--|_1 Header Filez
(21 Resaurce Files <52t accept code and mask register
:ﬂ Readhe. et CanParam=z.accr bit8[0] = 0=x00:
= CanParam=.acmr . bit3[0] = 0=xFF:

E] ShaCanCorelib

(L] Esternal Dependencies <52t bustiming registers
CanParams.btr0 . bitd = 0;

CanParam=.btrl bit=s brp = 0=x0Z;
CanParam= . btrl . bits sjw = 0=x03;
CanParams . btrl bitd = 0;
P s CanParam= . btrl bits. tseg = 0x49;
CanParam= . btrl bits . samn = FALSE: =
B8 ClazgView | |E] FileWiew 4 Lr‘
HlCompiling. . . -
A|CoreSndT=t . cpp PR
Linking. . .
CoresSndT=st . exe — 0 errori(=s). [0 warningi(=s) ]
' Build / Debug % FindinFiles1 % FindinFiles 2 5 Resuts / IER N v

Ln 54, Col 33
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3.1.1 Visual Studio 2010 Compiler Settings

With Visual Studio 2010 a change in the COMPILER settings was introduced. To make the
Virtual Code Mapping (VCM) working correctly, the settings must be changed:

RbcApp—E[genscha:[-'lense-T.tén |8
Kenfiguration: |Ak‘tiv(Debug) w | Plattform: | Aktiv(Win32) v| [ Konfigurations-Manager... l
|+ Allgerneine Eigenschaften Stringpooling aktivieren
a4 Konfigurationseigenschaften Minimale Meuerstellung alktivieren Ja (fGm)
Allgemein C++-Ausnahmen aktivieren Ja (fEHsc)
Debuggen Uberprufen von kleineren Typen Mein
Volandge avfeiuberpratungen LA B
by Laufzeithibliothek Multithreaded-Debug-DLL (/MDd)
Allg.err?ein Strulturmemberausnchtung Standard
O;{hmlerung Puffersicherheitsiiberprofung Ja (/G5)
Praprozessu?r Funktionslevel-Linking aktivieren
Codegeneriesung Erweitertes Anweisungsset aktivieren Micht festgelegt
SRACHE - Gleitkormmamodell Precise (/fp:precise]
Vorkompilierte Header : —
Ausgabedateien Gleitkernmaausnahmen aktivieren h
Tefarmaionen darchst Hotpatchfahiges Image erstellen
Erweitert
Befehlszeile
Linker

Manifesttool ‘
[» XML-Dokument-Generato
Informationen durchsuche
Buildereignisse
Benutzerdefinierter Buildsg

| Volistindige Laufzeitiiberpriifungen
Fihrt die vollstindige Laufzeit-Fehleriberprifungen durch. Inkormpatibel mit jedem anderen Optimierungstyp als
P 1| — r— } "debug"., (/RTCs, /RTCu, /RTC1)

[ QK ] |Abbrechen‘ | Ubernehmen
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3.1.2 Visual Studio 2010 Linker Settings

With Visual Studio 2010 a change in the LINKER settings was introduced. To make the
Virtual Code Mapping (VCM) working correctly, the settings must be changed:

RtimeTsti0 Property Pages

I Configuration: lActive(Debug]

SYBERA

™

~| Platform: | Active(Win32)

'I [ Configuration Manager... ] II

i+ Common Properties

4 Configuration Properties
General
Debugging
WC++ Directories

W o C/C++

a Linker
General
Input
Manifest File
Debugging
System
Optimization
Ermbedded IDL
Advanced
Command Line

[+ Manifest Teol

» XML Document Generator

[+ Browse Information
|+ Build Events
[+ Custom Build Step

4T m G

Entry Point

Mo Entry Point

Set Checksum

Base Address

Randomized Base Address
Fixed Base Address

Data Execution Prevention (DEP)
Turn Off Assembly Generation
Unload delay loaded DLL
MNobind delay loaded DLL
Import Library

Merge Sections

Target Machine

Profile

CLR Thread Attribute

CLR Image Type

Key File

Key Container

Delay Sign

CLR Unmanaged Code Check
Error Reporting

SectionAlignment

Mo
Mo

No (/DYNAMICBASE:NO)
No (/FIXED:NO)

No (/NXCOMPAT:NO)
Mo

MachineX86 (/MACHINE:X36)
Mo

Default image type

Queue For Next Login (fERRORREPORT:QUEUE)

e

m

Randomized Base Address

Randomized Base Address {/DYNAMICBASE[:NOT)

[ ok || Abbrechen

Ubernehmen
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3.2 Realtime Driver Stack

CAN Application.EXE AppTask

SHACANCORE.DLL
(CAN Core Library)

!

Shared
Stack XRTCAN.SYS
Memory (CAN Core)

SHADRVLIB.LIB
(Realtime Driver Library)

I v
SHADRV.SYS
(Realtime SubSystem) AppTask
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In the following all function prototypes will be discussed by samples. Since all platforms
have their own syntax and dependencies, therefore the topics for the different platforms
are marked as follow:

B8 : Vvisual C++, eMbedded VC, Borland C++ Builder and LabWindows CVI

DP : Borland Delphi

3.2.1 VisualC++ and LabWindows CVI
Project files for VisualC++ and LabWindows:

LI B\ SHACANCORE. LI B Project Import Library

L1 B\ SHACANCORE. DLL Dynamic Link Library (copied to \WINNT\SYSTEM32)
| NC\ SHACANCORE. H Exported function prototypes

| NC\ CANVACRCS. H Exported CAN Macros

| NC\ CANCOREDEF. H CAN core definitions

| NC\ SJA1000DEF. H SJA1000 definitions

3.2.2 Borland C++Builder
Project files for Borland C++ Builder:

LI B\ SHACANCOREOM.. LI B Project Import Library
LI B\ SHACANCOREOM.. DLL ~ Dynamic Link Library (copied to \WINNT\SYSTEM32)

| NO\ SHACANCORE. H Exported function prototypes
| NC\ CANVACRCS. H Exported CAN Macros

| NC\ CANCOREDEF. H CAN core definitions

| NC\ SJA1000DEF. H SJA1000 definitions

3.2.3 Borland Delphi
Project files for Borland Delphi:

LI B\ SHACANCOREOM.. LI B Project Import Library
LI B\ SHACANCOREOM.. DLL ~ Dynamic Link Library (copied to \WINNT\SYSTEM32)

| NC\ SHACANCORE. PAS Exported function prototypes
| NC\ CANMACROS. PAS Exported CAN functions

| NC\ CANCOREDEF. PAS CAN core definitions

| NC\ SJA1000DEF. PAS SJA1000 definitions
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3.3 Header File CANCOREDEF.H

This header file defines all structures required for handling the core interface and realtime

stack data. The structure elements are combined hierachically.

3.3.1 Structure CAN_PARAMS

This structure is required by all core interface functions, and contains all required and op-

tional input and output data member

typedef struct _CAN PARAMS

/11 nput paraneters

PCHAR port _nane; [/ Port name (e.g. CAN1)

ULONG peri od; // Real time scheduling period
ULONG sched_cnt; /1 Application scheduling count
ULONG ti meout; /1 Ti meout constant in nsec
UCHAR baud_r at e; /1 SJA CAN baudrate (optional)
UCHAR node; /1 SJA CAN node (BASECAN, PELI CAN)
/] Qut put paraneters

ULONG port_pa; // Base Port Address

ULONG port _id; /IPort identifier

ULONG nmenory_tag; /I Menmory TAG

ULONG remai n_time; /1 Remai ning realtinme

ULONG core_dl Il _ver; /1 Core DLL version

ULONG core_drv_ver; /] Core driver version

ULONG sha_drv_ver; /1 SHA driver version

ULONG sha Iib_ver; [I'SHA |ibrary version

CAN_ERR CNTS err_cnts; /1 CAN error counters

/11 nput - Qutput paraneters

CAN_FRAMVE frane; /I CAN frame

/1 SJA paraneters (optional)

SJA_PARAVS

//Realtine | evel 2 i nput paraneters

FP_RI NGD

Sj a_par anms;

f pAppTask;

/1 SJA register paraneters

/[l Function pointer to realtine

SYBERA

[l application task
//Realtine | evel 2 output paraneters

PCAN_STACK pSyst entt ack; /I CAN_STACK structure for realtine
/lapplication task
PCAN_STACK pUser St ack; /I CAN_STACK structure for w ndows

[l application task

} CAN_PARAMS, *PCAN_PARAMS;
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3.3.2 Structure CAN_STACK

SYBERA

™

This structure is required when accessing the ethernet data of the Realtime Core directly

(Realtime Level2). The structure elements are combined hierachically:

typedef struct _CAN STACK

{
CAN_STACK_HDR hdr ;

CAN_TABLE tx_table;
CAN_TABLE rx_table;

} CAN_STACK, *PCAN_STACK;

typedef struct _CAN STACK HDR
{

BOOLEAN run_fl ag;
BOOLEAN err_flag;
BOOLEAN | ev2 flag;

} CAN_STACK HDR *PCAN_STACK_HDR;

typedef struct _CAN TABLE

{
ULONG findex; [/ Forward i ndex

ULONG bi ndex; / / Back | ndex
CAN_ENTRY |ist[ MAX_ENTRI ES] ;

} CAN_TABLE, *PCAN _TABLE;

typedef struct _CAN ENTRY
{

CAN FRAME frane; /1 CAN frame
BOOLEAN bCccupi ed; //table flag
_int64 TscCnt; /1 Time Scal e Counter

} CAN_ENTRY, *PCAN_ENTRY;
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3.4 Header File CANMACROS.H
This header file defines all macros required for handling realtime level 2.

/IMacro for coding SJA1000 BaseCAN frame
#defi ne CAN_SET _FRAME1O( __ pFrame, _ Addr, _ pData, _ len) \
{
ULONG _i = 0;
PUCHAR _pDat a = (PUCHAR) _ pbDat a;
PCAN_FRAME _pFranme = (PCAN_FRANME)  pFrane;
_pFrane->bc.id.dlc = (UCHAR) __ |l en;
_pFrane->bc.id.rtr = FALSE;
_pFrane->bc.id.id0_2 = (USHORT)(__Addr & 0x07);
_pFrane->bc.id.id3_10 = (USHORT) (__Addr >> 3) & OxFF;
for (_i=0; _i<__len; _i++)
_pFrane->bc.data[_i] = _pbata[_i];

P s

}

/IMacro for decoding SJA1000 BaseCAN frame
#defi ne CAN GET_FRAVELO( __pFrame, _ pAddr, _ pData, _ pLen)
{
ULONG i = 0;
PUSHORT _pAdd ( PUSHORT) __pAddr ;
PUCHAR _pData (PUCHAR) _ pDat a;
PULONG _pLen (PULONG __pLen;
PCAN FRAME pFrame = (PCAN_FRAME)  pFrane;

i f (_pAddr)
{

* _pAddr = _pFrame->bc.id.id0_2;
* _pAddr += _pFranme->bc.id.id3_10 << 3;
}
if (_pLen) * pLen = _pFrane->bc.id.dlc;
if (_pData)
for (_i=0; _i<(_pFrame->bc.id.dlc); _i++)
_pData[ _i] = _pFrane->bc.data[ _i];

o o o o o o o o o e o o e e e o —

}

/IMacro for coding SJA1000 SFF frame

#defi ne CAN_SET_FRAMEL11l(__ pFrame, _ Addr, _ pData, _ _len)

{
ULONG _i = 0;
PUCHAR pData = (PUCHAR) _pbDat a;
PCAN_FRAVE _pFrane (PCAN_FRAME) _ pFrane;
_pFranme->pc.fi.dlc (UCHAR) __ I en;
_pFrane->pc.fi.rtr FALSE;
_pFrane->pc.fi.ff FF_SFF;
_pFrane->pc.ff.sff.id.idl8 20
_pFrane->pc.ff.sff.id.id21 28
for (_i=0; _i<__len; _i++)

_pFrane->pc.ff.sff.data[ _i] = _pData[_i];

o o o e e e —

(USHORT) (__Addr & 0x07);
(USHORT) (__Addr >> 3) & OxFF;

—— — -
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/IMacro for decoding SJA1000 SFF frame

#defi ne CAN_GET_FRAMEl1l1l(__pFrame, _ pAddr, _ pData, _ plLen) \

{ \

ULONG _i = 0; \

PUSHORT _ pAddr = (PUSHORT) __ pAddr; \

PUCHAR _pDat a = (PUCHAR) _ pDat a; \

PULONG _pLen = (PULONG) _ plLen; \

PCAN FRAME pFrame = (PCAN_FRAME)  pFrane; \

if (_pFrame->pc.fi.ff == FF_SFF) \

{ \

i f (_pAddr) \

{ \

* pAddr = pFrane->pc.ff.sff.id.idl8 20; \

* pAddr += pFrane->pc.ff.sff.id.id21_28 << 3; \

} \

if (_pLen) *_pLen = _pFrane->pc.fi.dlc; \

if (_pData) \

for (_i=0; _i<(_pFranme->pc.fi.dlc); _i++) \

_pData[ _i] = _pFrane->pc.ff.sff.data[ _i];\

} \

} \

/IMacro for coding SJA1000 EFF frame

#defi ne CAN_SET _FRAME13(__ pFrame, _ Addr, _ pData, _ len) \
{ \
ULONG _i = 0; \
PUCHAR _pbhata = (PUCHAR) __pDat a; \
PCAN_FRAME _pFranme = (PCAN_FRANME)  pFrane; \
_pFrane->pc.fi.dlc = (UCHAR) __ |l en; \
_pFrane->pc.fi.rtr = FALSE; \
_pFrane->pc.fi.ff = FF_EFF; \

_pFrane->pc.ff.eff.id.id0_4 = (ULONG) (__Addr & Ox1F);
_pFranme->pc.ff.eff.id.id5_12 = (ULONG (__Addr >> 5) & OxFF;
_pFranme->pc.ff.eff.id.idl3_20= (ULONG (__Addr >> 13) & OxFF;
_pFrane->pc.ff.eff.id.id21 28= (ULONG (__Addr >> 21) & OxFF;
for (_i=0; _i<_len; _i++)

_pFrane->pc.ff.sff.data] i] = pData[ _i];

— — — — - - —
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/IMacro for decoding SJA1000 SFF frame
#defi ne CAN GET_FRAMVEL13(__pFrame, _ pAddr, _ pData, _ pLen)

\

{ \
ULONG _i = 0; \
PUSHORT _ pAddr = (PUSHORT) __pAddr; \
PUCHAR _pData = (PUCHAR) _ pbDat a; \
PULONG _pLen = (PULONG) _ plLen; \
PCAN_FRAME _pFrame = (PCAN_FRAME) _ pFrane; \
if (_pFrame->pc.fi.ff == FF_EFF) \

\
i f (_pAddr) \
{ \
* pAddr = pFrame->pc.ff.eff.id.id0_4; \
* pAddr += _pFrane->pc.ff.eff.id.id5_12 << 5; \
* pAddr += _pFrane->pc.ff.eff.id.idl3_20 << 13; \
* pAddr += pFrane->pc.ff.eff.id.id21_28 << 21; \
} \
if (_pLen) *_pLen = _pFrane->pc.fi.dlc; \
if (_pData) \
for (_i=0; _i<(_pFrame->pc.fi.dlc); _i++) \
} _pData[ _i] = _pFrane->pc.ff.sff.data] _i]; t
} \

/IMacro to get frame size
#def i ne CAN_GET_FRAMESI ZE(__pFrane, _ pSize, _ Mde)

\
{ \
PULONG _pSi ze = (PULONG __ pSi ze; \
PCAN FRAME _pFrane = (PCAN_FRAVE)  pFrane; \
if (__Mde == BASECAN) { * pSize = _pFrane->bc.id.dlc + 2; } \
else { * _pSize = (_pFrane->pc.fi.ff == FF_SFF) ? \
(_pFrame->pc.fi.dlc + 3) : (_pFrane->pc.fi.dlc + 5); } \
} \

//Macro to start or stop realtime tasks
#defi ne CAN TASK CONTROL(__pStack, _ bRun)

\

{ \
PCAN_STACK _pStack = (PCAN_STACK) __ pSt ack; \
PCAN_STACK_HDR _pHdr = (PCAN_STACK HDR) & pSt ack- >hdr; \
_pHdr->err_flag = FALSE; \
_pHdr->run_flag = __ bRun; \

} \

/IMacro to enable or disable realtime level2 and save condition
#defi ne CAN_LEVEL2 CONTROL(__ pStack, _ bCond)

\

{ \
PCAN_STACK _pStack = (PCAN_STACK) _pStack; \
PCAN_STACK HDR _pHdr = (PCAN_STACK HDR) & pSt ack->hdr; \
_pHdr->lev2 flag = _ bCond; \

} \
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/IMacro to control TX and RX stack index

#defi ne CAN _STACK CONTROL(__pStack, _ Txlndex, __ Rxlndex) \

{ \
PCAN_STACK _pStack = (PCAN_STACK) __ pSt ack;
PCAN_STACK_HDR _pHdr = (PCAN_STACK HDR) & pSt ack- >hdr;
PCAN TABLE _pTxTabl e = (PCAN _TABLE) & pSt ack->t x_t abl e;
PCAN TABLE _pRxTabl e = (PCAN_TABLE) & pSt ack->rx_tabl e;
PCAN_ENTRY _pTxEntry = (PCAN_ENTRY) & pTxTabl e->list[__Txl ndex];
PCAN_ENTRY _pRxEntry = (PCAN_ENTRY) & pRxTabl e->l i st[__Rxl ndex];
BOOLEAN _bRun = _pHdr->run_fI ag;

_pHdr->run_flag = FALSE;
_pTxEntry->bCccupi ed = FALSE;
= FALSE;

_pRxEntry->bCccupi ed
_pTxTabl e- >bi ndex
_pRxTabl e- >bi ndex
_pTxTabl e- >fi ndex
_pRxTabl e- >f i ndex

}

/IMacro to check for idle stack

#def i ne CAN_CHECK STACK |IDLE(__pStack, __ pbldle)

_pHdr->run_flag = _bRun;

Tx| ndex;
RxI| ndex;
Tx| ndex;
Rx| ndex;

o o o o o o o o o o o e e e —

\

{ \
PCAN _STACK _pStack = (PCAN_STACK) pStack; \

PCAN TABLE _pTxTable = (PCAN_TABLE) & pSt ack->tx_tabl e; \

PCAN TABLE _pRxTable = (PCAN_TABLE) & pStack->rx_t abl e; \
BOOLEAN _bRun = _pHdr->run_fI ag; \

* __pbldle = FALSE; \

if ((_pTxTabl e->findex == _pTxTabl e->bi ndex) && \
(_pRxTabl e->fi ndex == _pRxTabl e- >bi ndex)) \

* pbldle = TRUE; \

} \

/IMacro to get current TX entry pointer

#defi ne CAN _GET_TXENTRY_PTR(__pStack, __ ppEntry)

ULONG _I'ndex = (ULONG _pTabl e- >bi ndex;

{
PCAN_STACK _pStack =
PCAN TABLE _pTable =
PCAN ENTRY _pEntry =
* ppEntry = _pEntry;
}

(PCAN_STACK) __ pSt ack;
(PCAN_TABLE) & pSt ack->t x_t abl e;

(PCAN_ENTRY) & pTabl e->li st[_I ndex];

— -~ -

/IMacro to get current RX entry pointer

#def i ne CAN_GET_RXENTRY_PTR(__pStack, __ ppEntry)

{
PCAN _STACK _pStack =
PCAN_TABLE _pTable =
ULONG _I ndex
PCAN_ENTRY _pEntry =
*  ppEntry = pEntry;
}

(PCAN_STACK) __ pSt ack;
(PCAN _TABLE) & pSt ack->rx_t abl e;

= (ULONG _pTabl e- >fi ndex;
(PCAN_ENTRY) & pTabl e->li st[_I ndex];

— - — — — —
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/IMacro to check error flag
#defi ne CAN CHECK ERROR(__pStack, _ pbError)

PCAN_STACK _pStack = (PCAN_STACK) __ pSt ack;
PCAN_STACK_HDR _pHdr = (PCAN_STACK HDR) & pSt ack- >hdr;
* pbError = pHdr->err_fl ag;

e e e e —

}

/IMacro to set error condition
#def i ne CAN_SET_ERROR(__pSt ack)

\

{ \
PCAN_STACK _pStack = (PCAN_STACK) __ pSt ack; \
PCAN_STACK HDR _pHdr = (PCAN_STACK HDR) & pSt ack->hdr; \
_pHdr->err_flag = TRUE; \
_pHdr->run_flag = FALSE; \

} \
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3.5 CAN Core Interface

The header file SHACANCORE.H defines all required prototypes and parameters of the
CAN Core Library. In the following all function prototypes will be discussed by samples.

Note:
With Visual Studio 2010 a change in the LINKER settings was introduced. To make the
Virtual Code Mapping (VCM) working correctly, the settings must be changed:

iR el Page“; ol

f Configuration: [Act'we(Debug_] - | Platform: IAct'rl.rEfWin32] T‘ ’ Configuration Manager... ] II
i+ Common Properties [ Entry Point o
a4 Configuration Properties Mo Entry Point Mo B
General Set Checksum Mo
Debugging Base Address
VC++ Directories S No UDYNAMICBASENO) ]
I s Fixed Base Address No (/FIXED:NO)
. 4 Linker Data Execution Prevention (DEP] No (/NXCOMPAT:NO)
General Turn Off Assembly Generation Mo
E‘;:itfegt - Unload delay loaded DLL
; MNobind delay loaded DLL E
Debugging ]
System Import L|br-ar}r
Optimization Mesge Seclions
Erbedded Dl Target Machine Machinex86 [/MACHIME:X86)
Aboanced Profile Mo
Command Eiis CLR Thread Attribute
+ Manifest Tool CLR Image Type Default image type
i AML Document Generator Key File
i+ Browse Information Key Container
|+ Build Events Delay Sign e
[+ Custom Build Step CLR Unmanaged Code Check
Error Reporting Queue For Next Login (/ERRORREPORT:QUELE)
___ SectionAlignment as)
| Randomized Base Address '
Randomized Base Address (/DYNAMICBASE[:NOT)
4 T b

[ OK _] |Ahbrechen Ubernehmen -
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3.5.1 ShaCanCreate

This function opens the communication port and installs the realtime ringbuffer system. On
success the returning value is ERROR_SUCCESS, otherwise the returning value corre-
sponds to that from GetLastError(). The usable interface types are defined in the header
file "GLOBDEF.H".

vC ULONG ShaCanCr eat e( CAN_PARAMS) ;

Note:

Since CAN ports are managed as COM ports, COM1 through COM9 can be directly refer-
enced just like a filename from programs and from the command line. However, COM10
and above must be referenced with the following syntax:

“W\.\COM10”

Sample:

nenset (&Par ans, 0, sizeof (CAN_PARAMS));
Par ams. port _name = "\\\\.\\COML8"; //Port nane

Par ams. period = 100; /! Real tinme scheduling period
Par ams. sched_cnt = 1; /! Real tinme scheduling count

Par anms. baud_rate = CAN_BAUD 500K; /1 CAN baudr at e

Par arms. node = PELI CAN, / / CAN node

Par ams. ti meout = 3000; // Read timeout constant in nsec
Par ams. f pAppTask = NULL; //No realtinme |evel 2 task

/1nit CAN

/
i f (ERROR_SUCCESS == ShaCanCr eat e( &Par ans))
{ ..

}
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3.5.2 ShaCanDestroy
This function closes the communication port and releases all resources for communication.

. void ShaCanDestroy(PCAN_PARAMS pCanPar ans);

3.5.3 ShaCanReset
This function resets the communication port and releases all resources for communication.

@ BOOLEAN ShaCanReset (PCAN_PARAMS pCanPar ams) ;

3.5.4 ShaCanCheckStatus
This function gets the status of the CAN comminication.

. voi d ShaCanCheckSt at us( PCAN_PARAMS pCanPar ans) ;

3.5.5 ShaCanTransmitFrame

This function read data from the Realtime RingBuffer. The function requires to allocate a
buffer for the sending data.

B8 void ShaCanTransnit Frame( PCAN_PARAMS pCanPar ans) ;

3.5.6 ShaCanReceiceFrame

This function read data from the Realtime RingBuffer. The function requires to allocate a
buffer for the receive data.

B8 void ShaCanRecei veFranme( PCAN_PARAMS pCanPar ans) ;
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3.6 Sample program (Realtime Level 2):

//*****************************************************************

[/*** Sanmple with Beckhoff CAN Modul es BK5150, KL1104, KL2404  ***

//*****************************************************************

#i ncl ude <wi ndows. h>

#i ncl ude <stdi 0. h>

#i ncl ude <coni o. h>

#i ncl ude "conmon. h"

#i ncl ude "c:\can\ ShaCanCore. h"
#i ncl ude "c:\sha\shaexp. h"

//*****************************************************************

#i f defined(_MSC VER) && !defined(__ BORLANDC )
/1 This is required for Visual C++
#el se
/1 This is required for C++Buil der
#pragma hdr st op
#pragma option -w bbf //switch off bit field warning
#pragma option -w asc /lswitch off the assenbl er warning
#pragma option -d //disable all optimzation (for Del phi highspeed
/] access)
#i ncl ude <condefs. h>

/] CGet externals
USELI B(" C. \ CAN\ shacancoreom . 1ib");
USELI B(" C:\ SHA\ shadl | om . 1i b");

#endi f

//*****************************************************************

#defi ne CAN _OP "\ x01\ x00\ x00\ x00\ x00\ x00\ x00\ x00"
#defi ne CAN_STOP "\ x02\ x00\ x00\ x00\ x00\ x00\ x00\ x00"
#defi ne CAN_PRE _OP "\ x80\ x00\ x00\ x00\ x00\ x00\ x00\ x00"
#define CANINIT "\ x81\ x00\ x00\ x00\ x00\ x00\ x00\ x00"
#defi ne CAN_RESET "\ x82\ x00\ x00\ x00\ x00\ x00\ x00\ x00"
/1 Define can addresses

#defi ne FI XED_CAN_ADDR 0x05

#defi ne DI _CAN_ADDR 0x180 + FI XED_CAN_ADDR
#defi ne DO_CAN_ADDR 0x200 + FI XED_CAN_ADDR
#defi ne Al _CAN_ADDR 0x380 + FI XED_CAN_ADDR
#defi ne AO_CAN_ADDR 0x400 + FI XED_CAN_ADDR

enum _CAN_UPDATE_TYPE

{
KL_DO_UPDATE = 1,
KL_DI _UPDATE,
KL_AO_UPDATE,
KL_Al _UPDATE

b

/1 Some gl obal s
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HANDLE hTer mEvent = NULL;
HANDLE hCanEvent = NULL;

//*****************************************************************
//*** Realtl me Sectl on R S I S S O

//*****************************************************************

/1 Common el ement s

PCAN_STACK pSystenftstack = NULL;
PCAN_STACK pUser Stack = NULL;
PPLC_MEM pUser Pl ¢ = NULL;
PPLC_MEM pSystenPl ¢ = NULL;

UCHAR CanUpdat eType = 0;

USHORT CanAddr = O0;

UCHAR TestData[8] ={ 0,0,0,0, 0,0,0,0 };
BOOLEAN bToggl e = FALSE;

void static RxFunc(void)

{
//CGet RX frame el enents from CAN stack structure
PCAN_FRAME pRxFrame = &pSystenttack->rx_table.list[0].frane;
PBOOLEAN pbRxCccupi ed = &pSyst entt ack->rx_table.list[0].bCccupi ed;

/1 CGet receive frame if table is occupied
if (*pbRxCccupi ed == TRUE)
{
/1 Get can address
CAN_GET_FRAME11( pRxFranme, &CanAddr, NULL, NULL);

/1 Check digital inputs
i f (CanAddr == DI _CAN_ADDR)

™

{
CAN_GET_FRAME11( pRxFrame, NULL, pSyst enPl c- >CanFr anmeKl Di . bi t 8, NULL) ;

CanUpdat eType = KL_DI _UPDATE;
}

/I Check anal og inputs
i f (CanAddr == Al _CAN_ADDR)

{
CAN_GET_FRAMEL1( pRxFranme, NULL, pSyst enPl c- >CanFr anmeKl Ai . bi t 8, NULL) ;

CanUpdat eType = KL_Al _UPDATE;
}

/1 Set occupied flag
*pbRxCccupi ed = FALSE;
}

// Reset update type
CanUpdat eType = 0;

void static Logi cal Func(voi d)

/1 Sanpl e: Set output Al due input Al
i f (pSystenPlc->CanFranmeKl Di . bits. kl1104_2a. al)
pSyst enPl c- >CanFr aneKl Do. bi ts. kl 2404_2a. al = TRUE;
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el se

pSyst enPl c- >CanFr aneKl Do. bits. kl 2404_2a. al = FALSE;

/| Sampl e: Toggl e out put Bl

if (bToggle) { bToggl e = FALSE; }

el se { bToggle = TRUE; }

pSyst enPl c- >CanFr aneKl Do. bits. kl 2404_2a. bl = bToggl e;

/1 Set update type
CanUpdat eType = KL_DO UPDATE;

void static TxFunc(void)

{

//CGet RX frame el enents from CAN stack structure
PCAN_FRAME pTxFrame = &pSystenttack->tx_table.list[0].frane;
PBOOLEAN pbTxQccupi ed = &pSyst entt ack->t x_table.list[0].bCccupi ed;

/1 CGet receive frame if table is occupied
if (*pbTxCccupi ed == FALSE)
{
i f (CanUpdat eType == KL_DO UPDATE)
{
/1 Set stack frame
CAN_SET_FRAME11( pTxFr ane, DO_CAN_ADDR,
pSyst enPl c- >CanFr aneKl Do. bi t 8, 8) ;
}

i f (CanUpdat eType == KL_AQO UPDATE)

/] Set stack frame
CAN_SET_FRAMEL11( pTxFrame, AO_CAN_ADDR,
pSyst enPl c- >CanFr aneKl Ao. bi t 8, 8);

}

// Reset update type
CanUpdat eType = 0;

/1 Set occupied flag
*pbTxCccupi ed = TRUE;

void static AppTask(voi d)

{
/1

DBG_I NI TI AL_BREAK() ;

//Check if CAN stack is valid
i f (!pSystenttack)
return;

RxFunc() ;
Logi cal Func();
TxFunc();
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//*****************************************************************
//*****************************************************************
//*****************************************************************

BOOLEAN Canl ni t (voi d)

{
CAN_PARANS Par arms;

//*******************************

/1*** Required CAN paranmeters ***
//*******************************

nmenset (&Par anms, 0, sizeof (CAN_PARAMS));

Par ams. port _name = "\\\\.\\COML8"; //Port nane

Par ams. period = 100; /I Real time scheduling period
Par ams. sched_cnt = 1; /I Real time scheduling count

Par anms. baud_rate = CAN _BAUD 500K; //CAN baudrate
Par ans. node = PELI CAN, /1 CAN node

Par ams. ti meout = 3000; // Read tineout constant in nsec

Par ams. f pAppTask = NULL; /I No realtine |evel 2 task

//1nit CAN
i f (ERROR_SUCCESS == ShaCanCr eat e( &Par ans) )
{
// Reset |evel 2 condition
// Enabl e task schedul er
CAN_LEVEL2_ CONTROL( Par ans. pUser St ack, FALSE);
CAN_TASK CONTROL( Par ams. pUser St ack, TRUE);

//Print SHA driver, DLL and CORE versions
ShaCanGCet Ver si on( &Par amns) ;

printf("CORE-DLL Version: % 2f\nCORE- DRV Version: % 2f\n

SHA- LI B Version: % 2f\ nSHA- DRV Version: % 2f\n",
Parans. core_dl | _ver / (doubl e) 100,

Par ans. core_drv_ver / (doubl e) 100,

Parans.sha |ib_ver / (double) 100,

Par ans. sha_drv_ver / (doubl e)100);

/1 Set and send init frane
CAN_SET_FRAME11( &Params. frame, 0, CAN OP, 8);
ShaCanTr ansm t Fr ane( &Par ans) ;

/1 Cl eanup CAN
ShaCanDest r oy ( &Par ans) ;
return TRUE;

}

/1 Somet hing failed
return FALSE;

DWORD W NAPI CanThr ead( LPVO D)

{
CAN_PARANS Par arms;

UCHAR ¢ = "\\';

//*******************************

/1*** Required CAN paraneters ***

SYBERA

™
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//*******************************
menset (&Par ams, 0, sizeof (CAN_PARAMS));
Par ams. port _name = "\\\\.\\COML8"; //Port nane
Par ams. peri od = 100; // Real time scheduling period
Par ams. sched_cnt = 1000; /I Real ti me scheduling count
Par anms. baud_rate = CAN _BAUD 500K; //CAN baudrate
Par ams. node = PELI CAN, /1 CAN node
Par ams. ti meout = 3000; // Read tinmeout constant in nsec
Par ams. f pAppTask = AppTask; /I Realtine | evel 2 task
//1nit CAN
i f (ERROR_SUCCESS == ShaCanCr eat e( &Par ans))
{

//lnit realtinme el enents
pSyst entt ack = Parans. pSyst enfst ack;
pUser St ack = Par ans. pUser St ack;
/1Set level2 condition

/1 Set TX and RX stack location to O
/] Enabl e task schedul er

CAN_LEVEL2 CONTROL( pUser Stack, TRUE);
CAN_STACK_CONTROL( pUser St ack, 0, 0);
CAN_TASK CONTROL( pUser St ack, TRUE);

// Check term nation event

while (WAIT_OBJECT 0 !=WiitForSingl etbj ect(hTernEvent, 0))

{
/I Check for errors and get remaining realtine
ShaCanChecksSt at us( &Par ans) ;
if (Parans.sja parans.sr.bits.es)
{
printf("SJA SR [902x]\ n", Parans.sja_parans.sr.bit8);
printf("SJA ECCR [%2x]\n", Parans.sja_parans. eccr.bit8);
printf("SJA ALCR [%2x]\n", Parans.sja_parans.alcr.bit8);
I/ Reset the transmi ssion
ShaCanReset Tr ansmi ssi on( &Par ans) ;
}
/1 Print active char
c =(c=="\\") 2"/ "\\";
printf("Realtime Period: %, Remaining Tine: % [%]\r",
Par ans. peri od, Params.remain_tine, c);
Sl eep(100);
}

/1 Cl eanup CAN
ShaCanDest r oy ( &Par ans) ;

}

//Set term nation event
Set Event (hCanEvent) ;
return O;

voi d mai n(voi d)

HANDLE hMem = NULL;
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DWORD MemBasePA,
ULONG Mensti ze = sizeof (PLC_MEM ;
HANDLE hCanThr ead;

printf("\n*** PLC Version 2.0 ***\n\n");

/1 Al'l ocate tagged nenory
i f (ERROR_SUCCESS == ShaAl | ocMem t hTag(

PLC MEM TAG, /1 (Optional) Menory TAG for attachments

| FT_PCl BUS, /1 (Optional) Interface type

TRUE, /1 Set busmaster DVA

FALSE, /1A'l ow cached physical nenory

0, /1 (Optional) Required channel for system DVA
&MvenBasePA, /1 Physi cal address

(1 ong*) &enti ze, //Menory range
(voi d**) &oUserPl c,//Pointer to user nenory for USER nobde
(voi d**) &pSystenPl c,// Pointer to user nmenory for RI NG Execution

&hMem) ) //Handl e to menory device
{
// Reset nenory
nmenset (pUserPlc, 0, sizeof (PLC_MEM);
/[llnitialize CAN nmodul es
Canlnit();
/1 Create syncronisation events
hTer mEvent = CreateEvent (NULL, TRUE, FALSE, NULL); // Create manual
//resseting event
hCanEvent = Creat eEvent (NULL, FALSE, FALSE, NULL); //Create automatic
//resseting event
if ((hTernmEvent) &&
(hCanEvent))
{
/] Create threads
hCanThread = CreateThread(NULL, 0, CanThread, NULL, O, NULL) ;
i f (hCanThread)
/1 Term nate application
printf("Press 'q" to exit ...\n");
while (getch() '="q9") { Sleep(100); }
}
/1 Syncroni ze thread term nation
Set Event (hTer mEvent) ;
Wai t For Si ngl eCbj ect (hCanEvent, | NFI NI TE);
Reset Event (hTernEvent); //Reset nmanual event
}
// Rel ease gl obal tagged nenory
ShaFr eeMenm( hiem ;
}
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3.7 Sample program (Standard COM Interface):

//*****************************************************************

/1
/1 This code is strictly reserved by SYBERA. It s used only for

/1 denonstrati on purposes. Any nodification or integration
/1 isn"t allowed w thout perm ssion by SYBERA

/1

/1 Copyright (c) 2006 SYBERA

/1

//*****************************************************************
#i ncl ude <w ndows. h>

#i ncl ude <stdi 0. h>

#i ncl ude <coni o. h>

#i ncl ude "c:\can\ ShaCanCore. h"

/I Define CAN nessages

#defi ne CAN _OP "\ x01\ x00\ x00\ x00\ x00\ x00\ x00\ x00"
#defi ne CAN_STOP "\ x02\ x00\ x00\ x00\ x00\ x00\ x00\ x00"
#defi ne CAN _PRE OP "\ x80\ x00\ x00\ x00\ x00\ x00\ x00\ x00"
#define CANINIT "\ x81\ x00\ x00\ x00\ x00\ x00\ x00\ x00"
#defi ne CAN_RESET "\ x82\ x00\ x00\ x00\ x00\ x00\ x00\ x00"

#defi ne CAN_OUTPUTS_ON "\ xOF\ x00\ x00\ x00\ x00\ x00\ x00\ x00"
#def i ne CAN_QUTPUTS_OFF "\ x00\ x00\ x00\ x00\ x00\ x00\ x00\ x00"

// Defi ne CAN addresses

#define FI XED_CAN_ADDR 0x05

#define DI _CAN_ADDR 0x180 + FI XED_CAN_ADDR
#def i ne DO_CAN_ADDR 0x200 + FI XED_CAN_ADDR
#define Al_CAN_ADDR 0x380 + FI XED_CAN_ADDR
#defi ne AO_CAN_ADDR 0x400 + FI XED_CAN_ADDR

HANDLE hComm = NULL;

BOOLEAN ConmBet (voi d)
{
DCB Dcb;
COWTI MEQUTS C o;

//1nit DBC structure
Dcb. f Bi nary = TRUE;

/1 Set COM paraneters
Dch. BaudRat e CAN_BAUD_500K;

Dcb. StopBits = ONESTOPBI T;

Dcb. Byt eSi ze = 8;

Dcb. Parity = NOPARI TY;

Dcb. fParity = (Dch. Parity == NOPARITY) ? FALSE : TRUE;

//Set hardware fl ow control

Dcb. f Dt r Cont r ol = DTR_CONTROL_HANDSHAKE; // DTR_CONTROL_ENABLE;
Dcb. f Rt sCont r ol = RTS_CONTROL_HANDSHAKE; //RTS_CONTROL_ENABLE;

Dcb. f Qut xDsr Fl ow = FALSE;
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Dch. f Qut xCt sFl ow = FALSE;

/1 Set DCB settings
if (!(SetComttate(hComm &Dcb)))
return FALSE;

/1 Set tinmeout behaviour for Overl apping
Ct 0. Readl nt erval Ti meout = -1;

Ct 0. ReadTot al Ti neout Mul tiplier = O;

Ct 0. ReadTot al Ti neout Const ant = 1000;
Cto. WiteTotal Timeout Mul tiplier = 0;
Cto. WiteTotal Ti meout Const ant = O;

/1 Set TIMEQUT settings
if (!(SetCommli neouts(hComm &Cto)))
return FALSE;

/[l Everything is OK
return TRUE;

voi d mai n(voi d)

{
CAN_FRAME Fr ane;
ULONG BytesWitten;

printf("*** CAN Core Test for COMinterface ***\n\n");

//open COMfile (Note: Nanes of COM ports > 10 need to be prefixed by
VAV
hComm = CreateFil e(

"W\ vy cowes”,

GENERI C_ WRI TE | GENERI C_READ,

0, NULL,

OPEN_EXI STI NG,

0, NULL);

if (hComm != | NVALI D_HANDLE_ VALUE)
{

/1 Set COM paraneters

if (CommBet())

/I Purge all conmunication buffers
i f (PurgeComm(hConmm PURGE_TXCLEAR | PURGE_RXCLEAR))

/1 Set and send init franme

CAN_SET_FRAME11( &Frame, 0, CAN OP, 8);

if (WiteFile(hComm Frane.bit8, sizeof(CAN_FRAME),
&BytesWitten, NULL))

{

printf("Press any key to exit ...\n");
while (!'kbhit())

/1Set all outputs

CAN_SET_FRAMEL11( &Frame, DO_CAN_ADDR,
CAN_QUTPUTS_ON, 8);

if (!(WiteFile(hComm Frane.bit8,
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si zeof (CAN_FRANE) ,
&BytesWitten, NULL)))
br eak;

/1 Do some del ay
Sl eep(100);

//Set all outputs
CAN_SET_FRAME11( &Frame, DO _CAN_ADDR,
CAN_QUTPUTS_CFF, 8);
if (!'(WiteFile(hComm Frane.bits8,
si zeof (CAN_FRAME) ,
&BytesWitten, NULL)))
br eak;

/1 Do some del ay
Sl eep(100);

}

}
//Close COMfile

Cl oseHandl e( hConm) ;
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4 SYCOMM Protocol Control

The SYCOMM Software is used for contolling and analyzing serial protocols under
realtime conditions. Thereby all protocols can be managed by an easy-to-use textbased
SCRIPT language which is parsed at runtime. Additionally a singlestep mode allows com-
fortable protocol debugging.

C> SYCOMM - Serial Protocol Control M=
Main Logic Debug 7
| 68.02.2809 21:16:58 > Welcome to SYCOHH 5
Init Core @
Core Tupe Perind [pzec)
" COM 100
o CAN
Scheduling Count [1..70]
11
Cancel | k. |
2
£ >
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4.1 COMM Settings

When running SYCOMM a dialogbox for the serial communication settings appears. Withit
all required settings for serial devices are handled. All parameters will be stored within the
file COMM.PAR.

Comm Settings E]

COM Port BaudR ate StopBitz [DataBitz  Parity Pratocal

11_ 110 w1 f b & Mone W RBTS/CTS
300 {45 Even [ DTR/DSR

Realtime B Threzhold

EO0 L -hed Odd [ Flow Contral
i'l

B {ﬂ

f. L {ﬂ

1200 g € Mak

2400 Flags |00 b
4800 (00 OFF Char
3600

14400

15200

384000

BRI

E7E0

115200

4RGN

921600

115200

184320

368640 Abbrechen | ok |
450800

" A L N N uE

- -
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When running SYCOMM a dialogbox for the serial communication settings appears. Withit
all required settings for serial devices are handled. All parameters will be stored within the

file CAN.PAR.
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CAN Settings

B

~
~
~
~

(e

CORM Port BaudFate

10K
20K
S0E
125K
250k,
SO0k,
1M

Abbrechen ‘

CaM Mode

O BaASECAN
i PELICAM

o]
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4.3 Protokoll SCRIPT

The control of the serial protocol is managed by the a simple SCRIPT language. The
SCRIPT language allows control serial HOST and SLAVE protocols.

Edit Logic File : C:\CANACommon Logic. par

0:
i
2
g
4
Bz
b
i
g
B
10:
s
121
13
14:
15
16:
T
TH:
el
20
21:
s
23:
24
G
26
27
28

;CAH parser
co[p. a(205h). <FFh>]

df10o0})

ci(p.w)

:BINARY par=er

1(7) :Beceive maz. 7 bytes (flush buffers)
d{10003 :Wait for 1000 m=ec
i{d. w) ;Receive 4 bytes
difl0) Mait for 10 m=ec
o[1llh.22h,.33h] :Send 3 bytes

dil0) :Wait for 10 msec
i(3.w) :Receive 3 bytes
dil0od WMait for 10 m=ec
1(3.w) :Receive 3 bytes
d{10) Wait for 10 m=ec
i{3.w) :Receive 3 bytes
df-1) :End of protocol

Cancel ‘ kK |
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Comments are separated by [;] of the commands, but at each line only one command is
allowed. Following script commands are valid:

i (X) : Receiving max.x bytes (dec)

i (xh) : Receiving max. x bytes (hex)

(X, w) : Receiving x bytes and wait until completion

i (x,0) : Receiving x bytes (only once)

o[x,vy,z,.] : Sending output bytes

o[x,VY,z,., 0] :Sending output bytes (only once)

d(x) : Delay of x Cycle Counts (e.g. Period = 100usec -> x * 1000 msec)
d(x, o) : Delay of x Cycle Counts (only once)

d(-1) : Stop the protocol

co[p, a(xh), <x1, x2, x3, .., x8>] :Output PELICAN mode

co[ b, a(x), <x1,

co[ b, a(x), <x1,

ci (p)
ci(p,w
ci(p,w 0)

ci (b, w)

Address x (hex)
SDO data (upto 8 Bytes)
X2, X3, .., Xx8>] : Output BASECAN mode
Address x (dec)
SDO data (upto 8 Bytes)
: Output BASECAN mode
Address x (dec)
SDO data (upto 8 Bytes)
Only once

X2| X3| ey X8>l 0]

. Input PELICAN mode

. Input PELICAN mode and wait until receiption

. Input PELICAN mode and wait until receiption (only once)
: Input BASECAN mode
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4.4 Step Mode Monitor

The step mode monitor (left window) displays the current line to be executed. To keep
track when debugging asynchronous protocols it may be required to step through the pro-
tocol. Therefor the SingleStep mode can be activated in the menu [Protocol]. Each step
will proceed by any key press. In SingleStep mode a line may be selected to be executed.
This will is done by simple clicking on the corresponding line.

Current Line: 3

0 co[p. &{205h), <01lh:] :CAN output FEL co[p. a{02058) <01:]
1: d¢2000) ;Delay 200 msec
2. co[p, a{205h), <00kh>] ;CAN output FEL. colp, a(0205) <00:]
4 :Delay 200 m=ec
4. ci(p) ci[p. a{0185) <04:]
5

£ >

The Protocol Data Monitor (right window) allows to check the CAN protocol data se-
guence. Each line displays its current content.
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