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References

0 EPICS R3.12 Channel Access Reference Manual

Detalled reference manual

0 cadef.h caerr.h - The CA Interface

0 db access.h
Horid mess?
MUST understand before writing robust client
Has macros to suppress “run on” code

0 Tutorial Document at LANL

Writing Channel Access Clients— IHEP EPICS Training — K.F — Aug.2001.

EPI CS

%




CA between IOC and OPI EPLCS

WORKSTATION IE i

user progra

Channel Access Channel Accesg
Repeater client

Channel Access Channel Access
server client C program
database access library ,
SNL sequence
DATABASE

database library

record support

device support
device drivers

I0C

I

instrumentation
and

control hardware




Overview of Talk =P CS

0 Explain example client
Demonstrates CA macros
Demonstrates many flavors of callbacks
Does NOT explain details about db_access.h

0 SEVCHK
SEVCHK( <function call >, nessage )

Macro that checks return codes

If error, displays message and aborts
Used in example

DONT use for robust client

Other macros for robust clients
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Very Simple Example

/ *caSi npl eExanpl e. c*/

#i ncl ude <st ddef. h>

#i ncl ude <stdlib. h>

#i ncl ude <stdi o. h>

#i ncl ude <string. h>

#i ncl ude "cadef. h"

mai n(i nt argc, char **argv)

{

doubl e dat a;
chi d nychi d;
if(argc !'= 2) {
fprintf(stderr, "usage: caExanpl e pvnane\n");
exit(1);
}
SEVCHK(ca task initialize(),"ca task initialize");
SEVCHK(ca _search(argv[ 1], &wychid), "ca _search failure");
SEVCHK(ca pend i0(5.0),"ca pend io failure");
SEVCHK( ca_get ( DBR_DOUBLE, nychi d, (void *)&data),"ca get failure");
SEVCHK(ca pend i 0(5.0),"ca pend io failure");
printf("% %\n",argv[1], data);
return(0);




caExample =1

[*fromstdin read |list of PVs to nonitor*/
#i ncl ude <st ddef. h>

#i ncl ude <stdlib. h>

#i ncl ude <stdi o. h>

#i ncl ude <string. h>

#i ncl ude <cadef. h>

#defi ne MAX PV 1000

#defi ne MAX PV_NAME LEN 40

t ypedef struct{

char val ue[ 20] ;
chid mychi d;
evid nyevi d;

}  MYNODE;

0 example specific definitions
0 Accepts list of PYNAMES from stdin




CA macros

static void printChidlinfo(chid chid, char *nessage)
{
printf("\n%\n", nessage);
printf("pv: % type(%) nelenents(%l) host(%)",
ca _nane(chid),ca field type(chid),
ca_el enent _count(chid),
ca_host _nane(chid));
printf(" read(%) wite(%l) state(%)\n",
ca read _access(chid),ca wite _access(chid),
ca state(chid));
}

0 Given a chid (Channel ID) the following available

Ca_name - name

ca_element_count - array size (1 for scalars)
ca_host_name - INET name of host

ca_read _access - Is read access allowed
ca_write_access - Is write access allowed
ca_state - connected, not connected, etc.

O O 0o oo o oo O

ca_field type - type as defined in db_access.h
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exception/connection =1
callbacks Ei
static void exceptionCall back(

struct exception_handl er _args args)

{

chidchid = args. chid;

MYNODE *pnode = (MYNODE *)ca_ puser(chid);

| ong type = args.type;/*type of val ue returned*/

| ong count = args. count;

| ong stat = args. stat;

print Chi dl nfo(chid, "exceptionCal | back");

printf("type(%) count (%) stat(%l)\n",type, count, stat);
}

static void connectionCal |l back(struct connection_handl er _args args)
chidchid = args. chid;
MYNODE *pnode = (MYNODE *)ca_puser(chid);
pri nt Chi dl nfo(chid, "connecti onCal | back");
}
0 exceptionCallback
0 Events with no other callback

0 Errors detected in ioc

0 connectionCallback
0 Each connect/disconnect




accessRightsCallback

static void accessR ghtsCal | back(
struct access_rights handl er _args args)

{
chi d chid = args. chid;
MYNODE *pnode = (MYNCDE *)ca_puser (chid);
print Chi dl nfo(chi d, "accessR ghtsCal | back");

}

0 On connect
0 Whenever access rights change
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eventCallback =PG5

static void event Cal | back(
struct event handl er _args eha)

{
chi d chid = eha. chid;
MYNCDE *pnode = (MYNCDE *)ca_puser (chid);
| ong type = eha.type;
| ong count = eha. count;
| f (eha. st at us! =ECA NORVAL) {
print Chi dl nfo(chid, "event Cal | back");
} else {
char *pdata = (char *)eha. dbr;
printf("Event Callback: % = %\n",
ca_nane(eha. chid), pdata);
}
}

0 monitored events




main - start

mai n()
o
I nt npv = O,
MYNODE *pnode;
MYNODE *pnynode[ MAX_PV] ;
char *pnanme[ MAX PV] ;
I nt st at us;
I nt I
char tenmpStr[ MAX_PV_NAVE LEN];
char *pstr;
while(l) {
i f(npv >= MAX PV ) break;

pstr = fgets(tenpStr, MAX PV_NAME_LEN, stdin);

I f(!pstr) break;
i f(strlen(pstr) <=1) continue;

}

pstr[strlen(pstr)-1 ="'\0"; /*strip off newine*/
pname[ npv] = calloc(1,strlen(pstr) + 1);
strcpy(pnane[ npv], pstr);

pnynode[ npv] = (MYNODE *)cal | oc(1, si zeof ( MYNCDE) ) ;
npv++;

0 Reads list of PVs from stdin
caExample < file
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Actual CA calls

SEVCHK(ca_task initialize(),
"ca task initialize");

SEVCHK( ca_add_excepti on_event (
exceptionCal | back, NULL) ,
"ca_add_exception_event");

for(i=0; iI<npv; iI++) {

SEVCHK( ca_search_and_connect (
pnanme[i], &mnynode[i]->mychid,
connect i onCal | back, &nynode[i]),
"ca_search_and connect");

SEVCHK(ca repl ace _access _rights _event (
pnynode[i]->mnychi d,
accessRi ght sCal | back),

"ca _replace _access rights event");

SEVCHK( ca_add_event ( DBR_STRI NG,
pnynode[i]->nychi d, event Cal | back,
pnynode[i], &nynode[i]->nyevid),
"ca_add _event");

}

[/ *Shoul d never return fromfollow ng call*/
SEVCHK(ca_pend _event (0.0), "ca_pend event");

ca task exit();
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Start and End =PG5

0O ca_task initialize

Interface with ca_repeater
(connection management)

0 ca_add _exception_event

Specifies a callback routine that is called when ca detects
problems

0 {Other Code}

0 ca_task exit

Release all resources allocated by CA.




Search EPLCS

0 ca_search_and_connect ( nane, pchi d,
connect i onCal | back, user ar g)
ca_replace_access rights event(chid,
accessR ght sCal | back)

0 Calls buffered until buffer full or ca_pend or ca_flush.

0 UDP broadcast
o Each IOC on subnet receives each udp packet

TCP connection established to each I0OC that has any channels
connectionCallback called whenever connection status changes.
accessRightsCallback called whenever access rights changes.
Given a chid you can always retrieve userarg.




/10O

0 Puts - Many flavors
0 ca_array_put(type, count, chid, pval ues)

ca flush_ io()

Calls are buffered until: buffer full, ca_flush, or ca pend.

0 ca_put _call back(type, count, chi d,
pval ue, put Cal | back, user ar g)

EPI CS

putCallback called after all records processed because of put

complete processing.

0 Gets - Many flavors
0 ca_array_get(type, count, chid, pval ues)

éé;pend_io(tinﬁout)

0 ca_array_get callback(type, count, chid, get Cal | back, user

arg)

ca_pend_event (ti meout)
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/O continued
o

0 Monitors - Many Flavors

0 ca_add nasked array_event (type, count,
chi d, event Cal | back, user ar g,
pevi d, mask)

Call this once for each channel to be monitored.
Mask allows value changes, alarm changes, archival changes

O ...
0 ca_pend_event (ti meout)

Walts at least timeout seconds




Waiting

0 ca_flush_io()
Normally called by ca_pend routines
Sends any udp/tcp buffers that are not empty
0 ca_pend_io(tinmeout)
Calls ca flush_io. Waits until timeout OR until all
outstanding ca_gets complete.

EPI CS

Also waits until ca_search with no callback are satisfied.

0 ca_pend _event (ti meout)

Processes incoming events for at least timeout seconds.

0 timeout
1 O means wait forever
0 Short time, e.g. .0001 means poll




b O O O

CA with X

Channel Access uses select() to wait.

File Descriptor Manager can be used.

Channel access provides ca_add_fd registration
X provides similar facility
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db access.h

0 Describes the data CA can transfer
0 Hard to understand and use

0 Provides access to

0 data types:
string, char, short, long, float, double

status, severity, time stamp

arrays

enums (in ioc both menus and DBF _ENUM fields)
complete set of enum choices

control, display, alarm limits

Alarm Acknowledgment

O O o o o O
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ezCa - Easy Channel
Access

Goals
0 Easy to use.
0 Provide non-callback synchronous model.

Data Types

W

ezcaByte, ezcaString, ezcaShort, ezcalLong,
ezcaDoubl e

Basic Calls

U
U
U

I nt ezcaCGet (pvnane, type, nelem buff)
I nt ezcaPut (pvnane, type, nelem buff)

I nt ezcaGet Wt hSt at us( pvnane, t ype,
nel em buff, tine, stat, sevr)

Synchronous Groups

U
U
U

I nt ezcaStart G oup(voi d)
any conbi nati on of get and put
I nt ezcaEndG oup(voi d)

ezcaFl oat ,
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ezCa continued

Error Handling

0 ezcaPerror(nmessage)

0 ezcaCetErrorString(nmessage, errorstring)
0 ezcaFreeErrorString(errorstring)

Other Groupable Functions

O O 0o o 0o O

nt
nt
nt
nt
nt
nt

ezcaCGet Control Limts(pvnane, type, | ow, hi gh)
ezcaCGet G aphi cLi m ts(pvnane, type, | ow, hi gh)
ezcaCet Nel em( pvnane, nel em

ezcaCet Preci si on( pvnane, preci si on)

ezcaCet St at us(pvnane, ti nme, stat, sevr)
ezcaCGet Uni t s( pvnane, units)

Monitor Functions

O I nt ezcaSet Moni tor (pvnane, type)
O i nt ezcaC ear Moni tor (pvhane, type)
O I nt ezcaNewMbni t or (pvnane, type)

Others
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Starting Your Practice =1

nkdir testl %

cd testl
0 (setenv HOST _ARCH ‘ $EPI CS BASE/ . . /st art up/ Host Arch’)

HOST ARCH=" $EPI CS BASE/ . ./ st art up/ Host Ar ch’
export HOST ARCH

USER=* whoam * ; export USER

makeBaseApp. pl —+ sinple testl

cd test1App/src

rcp epics@02.122.39.181: furukawa/*

ghake

cd Olinux (cd O solaris)
gnake caTest

caTlest

your channel 1

your channel 2

D

0 gmake caExanpl e
0 cakExanple ffred
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Practice Explanation 1

| HOST_ARCH=* $EPI CS_BASE/ . . / st art up/ Host Ar ch®

export HOST ARCH
assigning a platform name for EPICS software
(backquotes around “$EPICS ... HostArch” mean

“execute it and use the result”)
USER=" whoam * ; export USER

assigning a user name for EPICS software
nmkdir testl ; cd testl

making directory for our test
and going into it
makeBaseApp. pl —+ exanple testl
creating environment (directory and config files)
for a new EPICS application
see the manual “EPICS I0OC Applications Building
and Source Release Control”
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Practice Explanation 2

0 cd test1App/src
O rcp epics@02.122.39.181:/furukawa/cal*

Copying example files over network from COSUN-02

(single-quotes mean “*” not expanded locally)
0 gmake
build application based on the Makefile made by makeBaseApp.pl
0 cd O solaris ; gnake caTest
If you modifed Makefile.Host, you don’t need this step
0 caTlest
ffred
ffreddy
D
executing the software, reading two pv hames from stdin




