CDI Bus Plugs

How to write a simple one ...



How CDI works
(l.e. what's a bug plug?)

5l cdimf.csv B
* When CDI loads it looks for a | [DERARY B
manifest file (cdimf.csv) : e e -
 Simplest case : single “LIBRARY” %
column : W < » ) cdimf/ |« | 8w

 Entries refer to “bus plug” libraries
which should be loaded for “this”
machine.

» Windows appends a “.dlI”, Unix
appends a “.s0” and loads the
library.

* In this example: cdiSimulate.dll is
loaded, followed by cdiClbrFcn.dll
(on a windows machine).



How a Bus Plug works

In order to work with CDI, the bus plug must
register at least 3 functions with CDI:

o cdiRegisterBusinitialization();
Registers a function which handles bus (plug)
Initialization.

o cdiRegisterBusHandler();
Registers a function with handles bus (plug) read/write
requests (can be reentrant/state dependent).

o cdiRegisterBusCleanup();

Registers a function that frees bus (plug) resources
upon exit.



How a Bus Plug works

(simulation example)

Library’s
prolog code
calls the bus
functions :

Windows prolog :

#include <stdio hi
#include <stdlib. h>
#include <string.h>
#include <ctvpe. h»
#include <stdarg.h:
#include <math h>

#include <errno.h:
#include "cdi.h"

#include "tinecdi. h”
#include "cdiSimulatelib. h”

#define BUSPLUG_NAME "SIMUOLATE"

int

1

cdilnitSimulate{woid)

int cc = 0;

1f
1f
1f
1f
if
erT:
if

co=cdiBegisterBusFilter (EUSPLUG_NAME. filterSimulation))

=0 ) goto exrr;

Ll

({ococ=cdiRegisterBuslnitialization(BUSPFLUG_NAME, initSimulation)) != 0 ) goto err;
[ {ococ=cdiRegisterBusHandler ( BUSPLUG_NAME, =imulationHandler)) = 0 ) goto err;
Ll
0l

co=cdiRegisterBusCleanup(BUSPLUG HAME exitSimulation))

I= 0 ) goto err:

co=cdiRegisterBusScanner (BEUSPLUG NAME, scanSimulationBu=s)) = 0 ) goto err;

==}

cdilog{"%= : failure in bus registration SEDPC".erlst[cc]):

return oo

BOOL WINAPI D11Main(HINSTAHNCE hlnstDll,DWORD fdwReason. LPVOID lpvRessrved)
1

caze DLL PROCESS ATTACH:

cdilnitSimulatd():

brealk;

= —
brealk;

caze DLL THEEAD DETACH:
brealk;

casze DLL_PROCESS _DETACH:
brealk:

L
return (TRUE):

< DLL

ing loaded

<+ DLL being unloaded



How a Bus Plug works
(simulation example)

Unix prolog :

i

finclude
#include
finclude
finclude
#include
finclude
#include
finclude
finclude
#include
finclude
#include
finclude
finclude
#include
finclude
finclude
#include

#define EU

{=tdio . h:
¢=tdlib h»
¢=tring . h>
{ctype . h:
¢errno. hr
{time. ke
<uni=td. h>
{Ey=<mman . hr
{ay=<types.h>
<=v=-stat hr
¢fontl ke
¢=v=~1octl hr
¢linux<kd h>
{ay=<time. h:
<dlfnc . h>»
"tine. h"
"cdi h" |

"cdiSimulatelib h"

if {{ccecdiRegisterBusFilter(BUOSFLUG_HAME filterSimulation)) I= 0 ) goto err;

if {(({ccecdiBFegizterBuslnitialization(BUSPLUG HAME,. initSimulation)) !'= 0 ) goto err:

1f {{cc=cdiFegisterBusHandler (BUSPLUG HAME  =imulationHandler)) != 0 ) goto err;

if {(({ccescdiRegizterBusCleanup(BUSPLUG HAME exitSimulation)) = 0 ) goto err:

1f ({cc=cdiBRegizterBusScanner (BUSPLUGC HAME ., scanSimulationBu=)) !'= 0 ) goto err:
err:

1f (o)

cdilog( "4=

ne

returh;

failure in bus registration SEDAC" .erlst[cc]):



How a Bus Plug works
(simulation Initialization)

__declspecidllezport) int initSimulation{int busline. int cdiline. int numberlevices, char *paransterlist)
1
cdi_mutex t tmpMutesx;

int lastError. error = 0

/% try to get Mutex if this is thd first application =~

lastError = cdilutexlnit(&tmpHutex, cdilined;

if { lastError == ERRCE_ALREADY EXISTS ) cdiMutexlocki{&tmpMutex);
error = ilnitHardware(busLine);

if { lastError == EREROF_ALEREADY EXISTS ) cdilMutexlUnlock(itmpMutez);

return error;



(simulation exit)

[How a Bus Plug works

__decl=specidllezport) int exitSimulationi{int ln)

return 0:

f



How a Bus Plug works
(simulation handler)

__declspecidllexzport) void simnulationHandler{CdiRequestInioBllk *pReg)
i

int acces=. length = =zizecfi{short); »# fix thi=z to read 1 word from the bus =~
wvoid =pData:

<% Hote:
pFeq-ractive can contain '=state’ information in caze the handler need= to be re—entered
We will not make uze of 1t here in thi= =inple zimulation exanple

*® .

zwitch (pReg-:accessFlag)

default: * there are more complicated caszes. but let = keep it simple here =7
casze cdibkeadblag:
access = CA READ:
sx 3 'READ' is regarded az input into the bus plug =~
phata = (void #=ipREeg—:pInData;
Lireak .
caze cdilWlriteFlag:
accm==s = CA WRITLE:
<% 3z 'NRITE' iz regarded a= output from the bus plug *-
phata - {(woid *)pRocg »plutData;
break:

¥

rdiMutexTock (A0 (CATTAineTnfrRIL ®#ipRen—plev—pediTane)l—TineMutex)

rReg-rerrorCode = simulateBusiction(
(WORDY{ {CdilinelnfoBlk #*#)pReq-yplev—r:pocdiline)—:bu=sline.
{WORD ) pReq—>plev—rcdidddr,
(WORDY { pReg—:plev—>:cdiSubiddr + pReg—:devParameters[0]).
(int Jaccess,
(WORD =)pData.
{int)length ~ =izeof(zhort) ):

1f (pReg-:errorCode = 0)

{ = bus action not successiul =~
if {(pReg-:perrcr != HULL) *{pReg-:perror) = pReg—rerrorCode;
pRey—sdeviceEroor - pRey—rerrorCode,

rReg—:plev—:nunberDeviceError++;

pRocg ractive - finizhPFogucst. <% nust zignal thot thoe regucszt 1z finicshed =7
cdiMutezlnlock{é&{{CdilineInfoBlk #*)pFeq-:plev—:pcdilinei—-»lineMutex)
return:



How a Bus Plug works
(CdiRequestinfoBIk)

int actiwve: % request brocess steps *®

int callBackIndex: % can bg user signed (< 0z1000) or regquestNumber + 0x1000 -

CdilDevicelnfoBll #plew; «#* réferenced device =7

void #plnData; <% from dEvice =7

masigned int inlength

volid *plutlEta; <% to device *®7

un=igned int outlength:

short inType. outType; % char., short., int, float or double -

short inFormatCode, outFormatCode; % original caller's code #7

int hasPatternFilter:

BYTE patternFilter[CDI_PATTERN FILTER SIZE]: -#* waz —: wold #*#patternFilter; #*- % conpare pattern or I

int hasDataMaslk:

BEYTE mas=sk[8]: = was —» woid *nask; *-

int maskValus:

int devParameter=[HNUMEEE_EXEC FPARAM]:

int timeout; ~# in milliseconds: ¢ 0 return only on time out or error; 0. wait forever =7

int registerTimne; % contract register time *7

int requestTimne; % =zend time *-

int pollTime:

int requestCounter:

short accessFlag, ~% read 1. write 2, read then write 3, write then read 4 -
conditionFlag; % for reading data (readConditionHumeraters), bit: 0=x8 for mask OH flag =~

int need=Calibration;

int regquestNumber; »# reglndemx + [(cdiline << 160 %7

int reglndex: <% own index number: 0, 1... =~
volid *groupReq: % grouped request. group true if = HULL %~
short HgroupsRegs. % unnber of connected requests for mainBequest, but indez number for each regues
HgroupRets=, <% nunber of data returnd or timecout. .. *®7
HorpErrors, <% number of errors of this group =~
groupSvncStart <% gynchronous flag for group start =7
szhort dataReturnCondition, % databacli: 1: conditionOQi: 2 =~
azynCallFlag;

int deviceError:

BYTE cpOutData[DEF_INPUT_EYTES]. ~% for default input

zhort buflastDatal4]; «%* for compars #*7

int errorCode, *perror;

int responseTine; % last response time 1n ns *7

short pollFlag., % infinite loop for async call =~
lockReque=stFlag, % lock this request until cancel calls =7
uzerCallDown, ~# callback or syncSem done flag *-

cancelFlag:; <% cancel callback -
=emn_t sync_Semld;
int buflndex: <% for bus plug =~

vold (#callbaclk){int. int); % callBackIndex, errorCode =~
int freelnDataMencryOnCancel:
int fresfutDatalenorvyOnCancel:

¥ CdiFequestInfoBlk;



How a Bus Plug works
(CdiDevicelnfoBIk)

E S I N 9 A e L Y o e} L Aacwy LTS uoaine e

typedef =truct
char devHanse[CDI_DEVICE HAME SIFE]: % registered (hashed) device namns -7

int cdilndex; <% ztart from 0, for plDev[] =

int devHumber: <% =ztart from 1. unigque numnber *-

vwold *podiline: <% pointer to CdilinelnfoBllk (before: int cdiline; index for Co
int cdiiddr: <% module addres= *-

int cdiSubAddr; <% module sub—addres=s *-

int numberDeviceError:

int *devParamnseter=s; . * default buz paramsters for thi= device *-

BEYTE #dataMasl: <% default data mask *-

int dataMaskStartIndex:

int dataMaskStopIndex:

E¥YTE #dataPattern; % default data tolerancespattern *7

int dataPatternStartIndex:

int dataPatternStoplndex:

int dataPatternTrigger:

BYTE #datalnput: <% default data input for WRITE commands *7

int datalnputSize; % nazimum allowed data input =ize in bytes (if > 0 =~

int dataDuputSize; % nazimum allowed data output =ize in bytes (if » 0) *-

int dataDuputZndSize; % nazinum allowved Seconnd datas output =ize in bytes (1f » 0O
int dataFormat: <% default data type *®7

int regFormat: <% requested data type *7

int allowediccess; % allowed bus access flag *7

CdiRule #clbrRule=; -#*# associated calibration rules for device readout 7
CdiRule #rvrsRules: % associated reverse calibration rules for device sendto *-
char lngHams[CDI_DEVICE LONGHAME SIZE]: % azzocliated long device nans -7

char description[CDI_DEVICE_DESC SIZE] - #* associated device descriphtion #°

float mazimum; <% dizplay maximum *

float minimum: <% dizplay minimumn *-

char precision[l6]; * di=splay format a la width. decimal =7
char unit=[16]; <% dizplay units *-

} CdiDevicelnfoBll



How a Bus Plug works
simulation project)

o ediSimulate - Microsoft Yisual C++ - [ediSimulatelib.c]

File Edit Wiew Insert Project Build Tools Window Help

- = | m, B R | Gy [WAIT_TIME_NS =ik

' E
] x| #include "cdi.def”
— - #include "prolog.h”
Wworkspace 'cdiSimulate’ 1 project(z) #include <stdioc. h:
= #include <stdlib. h»
= [ Fil #include <string.h:
a urc:;s.lesl i #include <proce=s=.h:
cdiSimulate.c finclude "cdi h"
#include "cdiSimulatelib. h”
(2 Header Files #define SD URITE 0O=x40
[Z1 Resource Files #define SD_READ 0x80

=+ Ertemal Dependencies #define NUM_SIMULATION LINES &

basetsdh int nSimulationLines = NUM_SIMULATION LINES:
cdi.def
cdih char #scanCommand[] = {"getcommands"."getlines", "getcrates", "getmodules", "readmnodule” ., "vritemcdules"};
cdi_prath enun scommnand {getcommands., getlines, getcrate=s. getmodules, readmodule, writemodule, nCommands):
cdiegr.h
cdizimulatelib.h int initHardware(int line)
project.def
prolog.h /*te.g . D;Dme routine to initialize the real hardware =~
swaplib.h SO
tinecdih
tinedefz.h int simulateBusAction(WORD lin., WORD cra., WORD bsa. int access. WORD #data. int ntelegrams)
tinetype. b i
v int 1i:

=tatic WORD storedWord[32][256]: »% just kesp a local static buffer *-

if (cra ¢ 0 || cra » 31) return argument_list_error:
if {(b=a ¢ 0 || b=za » 255) return argument_list_error:
if {(ntelegram= ==

if {access == CA_READ) #*data = storedWord[cra]l[bsal:
el=ze storedWord[cra][b=a] = *data:
return 0

for (i=0; i<ntelegram=s; i++)
if {access == CA_READ) data[i] = storedWord[cra]l[bsal. else storedWord[cral[bsal] = datal[i]:

return 0

}

__declspecidllezport) int scanSimulationBu={char *target, char *result.int resultBufferSize)

char #c, lclTarget[256]:

int i, j. cnt. ret, slen = 0

int nData., data[10]:

short rData. wData:

short line = -1. crate = -1, subaddr = -1;
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