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1.0 Introduction

This procedure provides a detailed description of how to use State Notation Language (SNL) programs to implement process control algorithms.  A SNL program can do all,  or part (some logic is done using standard records)  of an applications’ the control logic and sequencing.  The standard “subroutine” record is yet another way to do unusual process control functions.  The SNL program runs on the IOC as a VxWorks task.

2. 0 References 

1) NSTX-WBS6-AD,  Application Development Environment for CI&C.

2) NSTX-WBS6-CA,  General Procedure to Create Applications for EPICS.

3) State Notation Language and Sequencer Users Guide,  Andy Kozubal,   EPICS www at ANL/APS.

3. 0 Aliases,  Environmental Variables,  Paths, and Permissions 

Aliases used :  none

Environmental Variables : none

Paths :  none 

Permissions : Only Unix accounts in the group ‘staff’ will have write permission in the directory which holds the SNL source code.

4. 0 Creating SNL Programs 

SNL programs are written in a C-like syntax.  Reference 3 contains specifics. .  A sample SNL program is shown in Figure 1.

· The SNL source code will reside in the directory :

/nstx/epicapps/xxApp/src   

    where xx is the digraph.

· The source code for the SNL program must have a .st suffix.

· The first line of the SNL program contains the task name of the VxWorks executable.

5.0 Compiling SNL Programs 

1. Compiling is fully described in Reference 3.  

This will compile the C source and include an executable object module.  The file Makefile.Vx must be modified prior to running gnumake.  These modifications are in addition to those described in reference 2 for creating the new xxApp application directories.  For reference,  a sample Makefile.Vx file is shown in Figure 2.

2. snc program.st

This step creates a C source module called program.c.

3.  Modify Makefile.Vx in the src directory (done only once):


a)  add the line :

SRCS.c += ../program.c 


b)  add the line :

LIBOBJS += program.o

4. Run gnumake from the src directory.

This compiles the C source and includes the executable in the library xxLib,  where xx is the system’s digraph.  xxLib will be loaded into the IOC processor at IOC boot.  It also creates an object file in the ./O.mv177 directory.

5. If necessary,  modify the IOC’s boot file to load the xxLib.  

In /nstx/epicapps/iocBoot/iocce,  add one line to the st.boot file for the IOC.

ld < bin/xxLib

6.0 Running SNL Programs 

To run the SNL program at IOC boot time include the line below to start the sequence program called, for instance,  gs_SMC.st:

    >seq &gs_SMC

This should be at the end of the boot file after iocInit.  To start the program manually, type the line above at the shell prompt.  Don’t run more than one copy of the sequence program at a time (although I’m not sure what will happen).

The sequence program  can be deleted,  recompiled and reloaded (and run) without rebooting the IOC.  This is described in reference 2.  A summary follows.  All this is from the VxWorks prompt on the IOC’s console (prompt character = ‘>’) :


>td “program”

For EPICS R3.13:


>cd “/eprun/epicapps/xxApp/src/O.mv177”

For EPICS 3.14:


>cd “/eprun/epicapps/xxApp/src/O.vxWorks-68060”


>ld < program.o  


>seq &program

7.0 Bugs & Hints

1) When compiling using snc,  a segmentation fault will occur if a variable is used with any special function (such as pvPut(variable)) if it is not declared using the “assign” statement.

2) The SNL programs run on the IOC at a higher priority than Channel Access.  This means that no medm displays will connect with PV’s if the SNL program is in a very tight loop.

3) SeqChanShow is a good way to see which PV is not connecting from the SNC program.

4) When the SNL manual says that %% can precede C statements,  the C statements are those functions included in the VxWorks libraries (I think).  For example, to get a 1 second delay within a state set use the VxWorks function %%taskDelay(60), not the C function sleep(1).

5) When you change directory, as in section 6 above, you will not be able to run the shutdown script st.shutdown_iocX until you change back to that directory, currently it is /eprun/epicapps/ceApp/iocBoot/iocce  .

Figure 2 : A sample SNL Program

------------------------------------------

/nstx/epicapps/ckApp/src :more  cg_sncprogram.st

program cg_snctest3

float v;

short button;

short count;

assign v to "ex1:ai2";

monitor v;

assign button to "soft_bo1";

monitor button;

ss ss1

{

        state high 

        {

            when(v<5000.0)

            {

                printf("sichta3:changing to low\n");

            } state low 

            when(delay(.1)) 

            {

            } state high 

        }

state low 

        {

            when(v>=5000.0)

            {

                printf("sichta3:changing to high\n");

            } state high 

            when(delay(.1))

            {

            } state low 

        }

}

ss button_monitor

{

        state button_normal

        {

                when(button==1)

                {

                    count=0;

                    printf("sichta3:changing to button_active\n");

                } state button_active

                when(delay(.1))

                {

                } state button_normal

        }

        state button_active

        {

                when(button!=1)

                {

                    printf("sichta3:changing to button_normal\n");

                } state button_normal

                when(count > 6)

                {

                    printf("sichta3:automatically shutting off 

button\n");

                    button=0;

                    pvPut(button);

                } state button_normal

                when(delay(2))

                {

                    printf("sichta3:button still active, %d 

seconds\n",count);

                    count=count+2;

                } state button_active

        }

}

/nstx/epicapps/ckApp/src :

Figure 2 : A sample Makefile.Vx File

------------------------------------------

/nstx/epicapps/ckApp/src :more Makefile.Vx

# Makefile.Vx  for digraph ck (clock system)

#  THIS FILE MUST BE MODIFIED FOR EACH DIGRAPH

# modified 07july98  ps : added cg_sncprogram.o (commented out)

#                         removed record and dbd stuff

#                         added relative path to baseLIBOBJS

# created 12AUG98 for digrapk CK  (Clock System) by P. Sichta

TOP = ../../..

include $(TOP)/config/CONFIG_APP

#----------------------------------------

#  ADD MACRO DEFINITIONS AFTER THIS LINE

#removed all record type stuff,  use what's in ce

# all base dbd stuff removed,  use dbd from ce digraph

#SRCS.c += ../xxxRecord.c

# SRCS.c line below is only for development of snc programs

# to get a .o file which can be loaded into the IOC

# without a reboot.  Remove for production. 

SRCS.c += ../ck_control.c 

#SRCS.c += ../ck_test.c

include ../../../ceApp/src/baseLIBOBJS

# CHANGE cg_sncprogram.o to xx_anysncfilename.o

LIBOBJS += ck_control.o    

#LIBOBJS += cg_sncprogram.o

#LIBOBJS += ck_test.o

# CHANGE cgLib to xxLib where xx is the digraph

LIBNAME = ckLib

INSTALLS += vxWorks vxWorks.sym iocCore seq

#Note that the command line that builds the

#library $(LIBNAME) may be HUGE (>3kB)

#

include $(TOP)/config/RULES.Vx

#----------------------------------------

#  ADD RULES AFTER THIS LINE

/nstx/epicapps/ckApp/src :

