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Introduction

This procedure applies to the environment and procedures typically in use by the EPICS community for EPICS base release 3.13.0.beta11.  

This procedure provides a detailed description of how the application directory structure has be formed for NSTX EPICS applications.   It expands upon the concepts presented in the reference document.  

Parts II, III, and IV will need to be revised from time to time (to create a new ceApp.dbd file) as new record/device/driver support are added (such as new PLC support).

Part VI of this procedure,  Creating new application directories by copying the generic “cg” will be the section used most often.  See page 7.
Reference 
1) NSTX-WBS6-CA,  General Procedure to Create Applications for EPICS
Part I : Create standard EPICS application “ce”. 

 1. Login as user epics
 2. Become root by doing SU

 3. mkdir - m 775 /nstx
 4. chown epics /nstx
 5. chgrp staff /nstx
 6. exit (root) and become epics again

 7. mkdir -m 775 /nstx/epicapps
 8. cd /nstx/epicapps

 9. /nstx/epicapps : makeBaseApp -e ce
10. cd /nstx

    chmod -R 775 epicapps

(ignore warnings about ascf.  This will be corrected later).

/nstx/epicapps :ls -lt
total 8

drwxr-xr-x   4 epics    staff        512 Jul  7 07:58 ceApp

drwxr-xr-x   3 epics    staff        512 Jul  7 07:58 iocBoot

-rw-r--r--   1 epics    staff        114 Jul  7 07:58 Makefile

drwxr-xr-x   2 epics    staff        512 Jul  7 07:58 config

11. cd iocBoot/iocce
    vi Makefile

      change so ARCH = mv177   no spaces after 7

12. cd /nstx/epicapps/config
    vi CONFIG

      change so CROSS_COMPILER_TARGET_ARCHS = mv177

/nstx/epicapps/config : cd ..

/nstx/epicapps :gnumake

/nstx/epicapps :ls -lt

total 22

drwxr-xr-x   2 epics    staff        512 Jul  7 08:07 dbd

drwxr-xr-x   4 epics    staff        512 Jul  7 08:07 bin

drwxr-xr-x   2 epics    staff        512 Jul  7 08:07 doc

drwxr-xr-x  11 epics    staff        512 Jul  7 08:07 man

drwxr-xr-x   2 epics    staff        512 Jul  7 08:07 templates

drwxr-xr-x   3 epics    staff        512 Jul  7 08:06 include

drwxr-xr-x   3 epics    staff        512 Jul  7 08:06 lib

drwxr-xr-x   4 epics    staff        512 Jul  7 07:58 ceApp

drwxr-xr-x   3 epics    staff        512 Jul  7 07:58 iocBoot

-rw-r--r--   1 epics    staff        114 Jul  7 07:58 Makefile

drwxr-xr-x   2 epics    staff        512 Jul  7 07:58 config

/nstx/epicapps :

13. cd /nstx

    chmod -R 775 epicapps

(ignore warnings about ascf.  This will be corrected later).

Standard EPICS_R3.13.0.beta11 application created.

Part II : Add all special device/record support to “ce” src directory.

In the directory /nstx/epicapps/ceApp/src:

1) Add CAMAC driver for Hytec 2992 in base.dbd
[driver(drvCamac)]

2) Did not modify  baseLIBOBJS.

Add additional items not provided by Base or Extensions

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

3. Copy following files to /nstx/epicapps/ceApp/src

      abDcm.h, abDcmRecord.c, abDcmRecord.dbd

      camacRecord.c, camacRecord.dbd

      devABBINARY.c,devABStatus.c

      drvAb.c,drvAb.h  

      devAiAbDcm.c, devAoAbDcm.c

      devBiAbDcm.c, devBoAbDcm.c

      devLiAbDcm.c, devLoAbDcm.c

      devMbbiAbDcm.c, devMbboAbDcm.c

      plcSimulate.c

      sCalcPerform.c

      sCalcPostfix.h, sCalcPostfixPvt.h, sCalcPostfix.c

      sCalcoutRecord.c, sCalcoutRecord.dbd

      vmeRecord.c, vmeRecord.dbd

4. vi ceInclude.dbd 

      add the following in the private database definition area

        include "abDcmRecord.dbd"

        include "camacSup.dbd"

        include "camacRecord.dbd"

        include "sCalcoutRecord.dbd"

        include "vmeRecord.dbd"

        device(waveform,CAMAC_IO,devWfCamac,"Camac")

5. vi Makefile.Vx

      add the following in the associated areas

        RECTYPES += abDcmRecord.h

        RECTYPES += vmeRecord.h

        RECTYPES += sCalcoutRecord.h

        USER_DBDFLAGS += -I $(EPICS_EXTENSIONS)/extensions/dbd

        INC += abDcm.h

        INC += drvAb.h

        SRCS.c += ../vmeRecord.c

        SRCS.c += ../sCalcoutRecord.c

        SRCS.c += ../sCalcPerform.c

        SRCS.c += ../sCalcPostfix.c

        SRCS.c += ../abDcmRecord.c

        SRCS.c += ../devABBINARY.c

        SRCS.c += ../devABStatus.c

        SRCS.c += ../devAiAbDcm.c

        SRCS.c += ../devAoAbDcm.c

        SRCS.c += ../devBiAbDcm.c

        SRCS.c += ../devBoAbDcm.c

        SRCS.c += ../devLiAbDcm.c

        SRCS.c += ../devLoAbDcm.c

        SRCS.c += ../devMbbiAbDcm.c

        SRCS.c += ../devMbboAbDcm.c

        SRCS.c += ../drvAb.c

        SRCS.c += ../plcSimulate.c

        LIBOBJS += vmeRecord.o

        LIBOBJS += sCalcoutRecord.o

        LIBOBJS += sCalcPerform.o

        LIBOBJS += sCalcPostfix.o

        LIBOBJS += devABBINARY.o

        LIBOBJS += devABStatus.o

        LIBOBJS += abDcmRecord.o

        LIBOBJS += devAiAbDcm.o

        LIBOBJS += devAoAbDcm.o

        LIBOBJS += devBiAbDcm.o

        LIBOBJS += devBoAbDcm.o

        LIBOBJS += devLiAbDcm.o

        LIBOBJS += devLoAbDcm.o

        LIBOBJS += devMbbiAbDcm.o

        LIBOBJS += devMbboAbDcm.o

        LIBOBJS += drvAb.o

        LIBOBJS += plcSimulate.o

6.  Did not modify Makefile.Host.  If special host “c” code were necessary, would need to append to the PROD variable.

7. Modify the R3.13.beta11 mbbi, mbbidirect, mbbo, and mbbdirectRecord.dbd. These files are in /epics/system/epics/base/dbd.  This should be fixed in next EPICS base release.

    Changes are :

  a) to include field SHFT in promptgroup(GUI).

      b) remove SPC.NOMOD from the SHFT field.

8. Add the script to check for duplicate PV names within a Db directory :

cd /nstx/epicapps/ceApp/Db :more pvcheck
grep 'record(' *.db | cut -d'"' -f2 | sort | uniq -d

Part III : Build “ce” Db & dbd & bin directories.

1) cd /nstx/epicapps  gnumake

2) NOTE : ceApp.dbd will be used as the database definition file used to create all NSTX databases.  It must contain a dbd for every record type used at NSTX. 
3) Add a folder which will hold the Channel Access Security Configuration files.  One of these files may be selected to run under st.boot when the ioc is booted.

4) cd /nstx/epicapps/iocBoot/iocce

5) /nstx/epicapps/iocBoot/iocce :mkdir ascf
6) In the directory /nstx/epicapps/iocBoot/iocce,  redefine the directory-link to directory ascf from ../../../ascf to ../../ascf   ,as shown below (may need to delete existing link first).

ln -s ../../ascf ascf

7) Populate the ceApp directory with the op directory and its subdirectories as described in figure 1.  

8) Make the op and subdirectories writable by the group ‘staff’.  May need to do this as root.

9) cd /nstx
· /nstx : chmod –R 775 epicapps
Part IV : Prepare for ioc booting.

1) /nstx/epicapps :cd /nstx/epicapps/iocBoot/iocce

2) Create new file st.cmd per listing in Appendix A.  This will make the IOC booting a two-step process,  which is very useful for remote debugging.  To make the IOC booting automatic/1-step,  remove the # sign on the last line of the script.

3) Create st.boot per listing in Appendix B.  This program will load the IOC executables,  load the databases,  sequence programs,  initialize record fields (process variables),  and install the channel access security configuration.

File st.boot will need to be revised every time a new database, sequence program,  or database initialization record-list is required.

4) On the ioc console (Macintosh on serial port of mv177):

· Reboot ioc and ‘interrupt’ the auto-boot process.

· Type ‘c’  (no quotes) to change boot parms.

· Carriage-return until the file name parameter is reached.  Change it to /nstx/epicapps/iocBoot/iocce/vxWorks

· Change the startup script parameter to /nstx/epicapps/iocBoot/iocce/st.cmd

· See Appendix C for a list of the boot parameters.

5) Reboot mv177 and st.cmd will run.

Part V : Create generic application directory “cg”. 

The “cg” directory will be used as a template to create other EPICS applications.  The “cg” directory is similar to the “ce” directory,  but has special modifications to provide for use of all applications to use a single,  common dbd file (database definition).

1) Copy ceApp to cgApp

      cd /nstx/epicapps

      cp -r ceApp cgApp
2) Edit Makefile.Vx to be used only for .st files (sequencer programs).  

3) Edit Makefile.Vx to change library reference from ceLib to cgLib.

4) Remove file ceApp.dbd from the cgApp/Db directory.  All other applications will reference the file /nstx/epicapps/ceApp/Db/dbd/ceApp.dbd
5) Installed a small,  generic database and GDCT graphics file in cgApp/Db.  NOTE THAT THIS DATABASE SHOULD NOT BE INCLUDED IN THE st.boot FILE AS THIS WOULD CREATE DUPLICATE RECORDS ON THE IOC.

6)  In epicapps/cgApp/src, edit Makefile.Host to use only PRODS from host “c” code.  Compiled binary executables for all applications will wind up in the /nstx/epicapps/bin/solaris directory.

7) Populate the cgApp directory with the op directory and its subdirectories as described in figure 2.

Part VI : Create new application directories by copying the generic application directory “cg”

The “cg” is the generic directory to be copied to create all other standard EPICS applications for NSTX.  The process below describes how to create individual applications using the “cgApp” directory.  After the file is copied,  a small amount of editing is required,  and then the specific databases or displays can be developed.  The “copy” process should take about 10 minutes.  You must be part of the unix group ‘staff’ to create application directories.

1) Change directory cd /nstx/epicapps
2) nstx/epicapps : cp –r cgApp xxApp  where xx is the digraph of the new application.

1) Give write permission to unix group staff for the new directory.  This way,  other in ‘staff’ can maintain the original developer’s code.

    /nstx/epicapps :chmod –R 775 xxApp
2) nstx/epicapps : cd xxApp/src
3) nstx/epicapps/xxApp/src : vi Makefile.Vx
· Go to line 26  26G

· Replace cgLib with xxLib 

· Go to line 8  8G

· Replace DDMMMYY with today’s date and add additional comments.  

· Save & exit zz
4) Modify Makefile.Vx as required to include IOC tasks such as sequencer programs and “C” routines.  It is recommended that you reference existing xxApp directories and files,  and follow their example.
5) Note that any required device support should be located and built in the “ce” directory,  and not in each individual digraph’s src directory.

6) If any host (Sun) “C” programs are to be built,  then edit Makefile.Host:

· nstx/epicapps/xxApp : vi Makefile.Host
· Go to line 21  21G

· Insert the text  PROD += mysource   where mysource is the c source code filename mysource.c   Repeat on subsequent lines if necessary.

· Go to line 5  5G

· Replace DDMMMYY with today’s date and add additional comments.  

· Save & exit zz  
      (Esc key,  :q!,  return key, to exit without saving)
===========================================

New databases,  scripts, display files,  trend configurations, etc … can now be developed for the new application.  There will be separate procedures to describe each of these.  

===========================================
8) The “cg_” example database and example programs in the new application’s  xxApp/Db and xxApp/src directories may be removed.

9) Create a binary library for the new application 

· cd xxApp/src

· gnumake
Part VII : Modify IOC boot file to include new applications

The IOC boot file must be modified to include the databases and other things required for the application.

1) Change directory cd /nstx/epicapps/iocBoot/iocce
2) backup the IOC boot file : cp st.boot st.boot.DDMMMYY
3) edit the st.boot file : vi st.boot
4) In section 3 of st.boot,  add lines to load the new library.  For example for digraph WS :
#ws library

ld < bin/wsLib

5) In section 4 of st.boot,  add lines to load the new databases.  For example for digraph WS :
#ws databases

dbLoadRecords(“wsdatabase1.db”)

6) Modify other sections of st.boot as necessary.

Appendix A – Listing of st.cmd

Date : 07JULY1998

/nstx/epicapps/iocBoot/iocce :cat st.cmd

# Example vxWorks startup file

# modified 07JULY1998 ps :

#     > added putenv's

#     > added cd to st.cmd file

#     > added commented #<st.boot   Remove the pound to autoboot EPICS

#Following must be added for many board support packages

#cd <full path to target bin directory>

cd "/nstx/epicapps/iocBoot/iocce"

#< st.boot

/nstx/epicapps/iocBoot/iocce :

Appendix B – Listing of st.boot

Date : 07JULY1998

/nstx/epicapps/iocBoot/iocce :date

Fri Jul  10 10:22:22 EDT 1998

/nstx/epicapps/iocBoot/iocce :cat st.boot

#this file will boot EPICS on the IOC.

# after booting the IOC whiuch runs st.cmd, 

#     from the vxWorks prompt,  type <st.boot

#

#when modifying,  save the original version as st.boot.DDMMMYY

#

## SECTION 1 ###############################

#  REVISION HISTORY                        #

############################################

#   Rev 0   ps    07JUL98

#           Created the file

## SECTION 2 ###########################

#  core, drivers                       #    

########################################

#cd <full path to target bin directory>

cd "/nstx/epicapps/iocBoot/iocce"              

ld < bin/iocCore

cd "/epics/system/epics/epicsExtensions/extensions/bin/mv177"

ld < drvCamac_ht2992

ld < devCamacSup

## SECTION 3 ###############################

#  load libraries                          #

############################################

# global sequencer binary 

# all binaries in this directory

# add ld < bin/xxLib if a binary is built (.c or .st in src area)

cd "/nstx/epicapps/iocBoot/iocce"

ld < bin/seq

# ce object file

ld < bin/ceLib

# cg testing area

#ld < bin/cgLib

#ws sequence program libraries

#ld < bin/wsLib

#psichta test area

cd "/usr/psichta/proto1/iocBoot/iocexample1"

#ld < bin/seq

ld < bin/example1Lib

## SECTION 4 #########################

#   add databases for systems here   #

######################################

 # global epics dbd file

cd "/nstx/epicapps/iocBoot/iocce"

dbLoadDatabase("dbd/ceApp.dbd")

dbLoadRecords("ceApp/Db/dbExample.db","user=epics")

# cg test database

#dbLoadRecords("cgApp/Db/cg_exampledb.db")

# xx test database

#dbLoadRecords("xxApp/Db/xx_exampledb.db")

# psichta proto1 example

cd "/usr/psichta/proto1/iocBoot/iocexample1"

#dbLoadDatabase("dbd/example1App.dbd")

dbLoadRecords("example1App/Db/c1_id.db")

dbLoadRecords("example1App/Db/ex1_ai1.db")

dbLoadRecords("example1App/Db/cratescan.db")

dbLoadRecords("example1App/Db/ss_restore_demo.db")

dbLoadDatabase("example1App/Db/perform.db")

dbLoadRecords("example1App/Db/medmDemo.db")

dbLoadRecords("example1App/Db/2kdev.db")

dbLoadRecords("example1App/Db/tremain.db")

#dbLoadRecords("wsApp/Db/ws_2kdev.db")

#dbLoadRecords("mgApp/Db/mg_2kdev.db")

# mg databases

#cd "mg database directory"

# ws databases

#cd "ws database directory"

# vm databases

#cd "vm database directory"

# etc .....

## SECTION 5 ###################################

#  add files for database initial values here  #

################################################

#restore control values prior to iocInit (need full path)

# note as of 07jul98 there is a bug in the save set archiver which

#    creates the reboot files.  Spaces after the values need

#    to be manually edited out prior to using reboot_restore

#reboot_restoreDebug = 1

#psichta proto1 example

cd "/usr/psichta/proto1/iocBoot/iocexample1"

reboot_restore "ss"

#mg database initial values

#cd "mg reboot_restore file directory"

#reboot_restore "mginitfile1"

#reboot_restore "mginitfile2" 

#ws database initial values

#cd "ws reboot_restore file directory"

#reboot_restore "wsinitfile1" 

#etc .... database initial values

## SECTION 6 ################

#  turn on access security  #

#  (one file only)          #

#############################

#cd "/nstx/epicapps/ascf"

#asSetFilename("nstxascf.acf")

## SECTION 7 ######

###################

#  start iocInit  #################### iocInit here ###########

###################

###################

iocInit

## SECTION 8 ###############

#  start sequence programs #

############################

#psichta test area

cd "/usr/psichta/proto1/iocBoot/iocexample1"

seq &snctest

seq &snctest2

seq &sncCrateScan

#ce sequencer applications

cd "/nstx/epicapps/iocBoot/iocce"

#seq &sncxxx

# cg test sequencer program

#seq &cg_snctest3

#mg sequencer applications

#seq &mgseq_rampup

# end of boot file

Appendix C – Listing of boot parameters for IOC1

Date : 07JULY1998

(interrupt auto-boot during countdown from local IOC console)

->c

'.' = clear field;  '-' = go to previous field;  ^D = quit

boot device          : ei 

processor number     : 0 

host name            : epicsrv1.pppl.gov 

file name            : /nstx/epicapps/iocBoot/iocce/vxWorks 

inet on ethernet (e) : 198.35.2.56:ffffff00 

inet on backplane (b): 

host inet (h)        : 198.35.2.58 

gateway inet (g)     : 198.35.2.10 

user (u)             : tornado 

ftp password (pw) (blank = use rsh): wind-wind 

flags (f)            : 0x0 

target name (tn)     : epicioc1.pppl.gov 

startup script (s)   : /nstx/epicapps/iocBoot/iocce/st.cmd 

other (o)            : 

[VxWorks Boot]:

