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EPICS Linux IOC Operations
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==================================================================

1.0 Introduction

With the advent of the Operating System Independent (OSI) port of iocCore, EPICS IOC’s can be run on platforms other than vxWorks. This procedure will provide guidance for EPICS support personnel in operating a Linux ‘soft’ IOC. Tasks described here include: remotely logging in to the IOC, checking status, shutting down, and starting up the soft IOC.

The user interface with the Linux-X86 (PC) IOC at NSTX is quite different from the vxWorks-68k (VME) IOC’s, so follow the instructions herein carefully.

2.0 References

1) “Building EPICS Base, Extensions, and a soft IOC on Linux for a Linux Target”, NSTX-WBS6-DV-015 (Central Instrumentation & Controls Documentation: “System Development”, http://nstx.pppl.gov/nstx/controls/EPICSprocedures/CI&C%20System%20Development/).

2) IOC Application Developers Guide (ANL/APS EPICS Website).

3) “EPICS Gateway Installation Notes”, NSTXWiki, http://ppplwiki.pppl.gov/bin/view/NstxWiki/NstxComputerOperations/EpicsGatewayInstallationNotes.

3.0 Status Check

There are several ways to check if the IOC is running.

· Use medm display CH03, IOC Status, to check if the IOC is running. This display shows all IOCs (vxWorks and Linux).

· The Main Alarm Handler (launched from CH01) will alarm when the IOC goes offline. If it is not in alarm, then the IOC is running.

· Logon (use ssh) as user epics to the Linux PC (e.g. nstxioc1.pppl.gov) and search the computer’s process list for a task with the string ‘ioc’ (such as iocstart). 

      linuxPrompt% ps –Al | grep ioc

If you see a line listed (and the process starts with ‘ioc’) then the IOC software is running on that computer.

· Login to the IOC shell. From the IOC shell you can list the records in the database, and use other IOC shell tools, similar to the vxWorks IOC shell (Ref 2, “IOC Test Facilities” section).

Here’s how to login to the IOC shell:

· Logon (use ssh) 

· as user epics to nstxioc1.pppl.gov

· as user cicopr for epicioc4

· Once you’re logged on, use the screen utility to attach to the IOC shell.

· nstxioc1> screen –list

· nstxioc1> screen –dr nstxioc1 (epicioc4)

You should now see the IOC shell prompt, such as “nstxioc1>”. If you see the prompt, the IOC is running.

· After you are finished using the IOC shell you should “detach” from the screen session. DO NOT TYPE THE ‘exit’ COMMAND WHILE IN THE IOC SHELL, AS DOING SO WILL CRASH THE IOC. (If you do crash it, then restart per the next section.) You must exit gracefully, as described below. Push the following key combinations one at a time while at the IOC shell prompt:

nstxioc1> <Ctrl+a> (then) <d>

In other words…

· Press-and-hold both the <Ctrl> key and the <a> key.

· Release those keys.

· Push the <d> key.

4.0 Startup

When the Linux computer (nstxioc1) is booted, the IOC may not automatically begin running. If the IOC is not running, the procedure is shown below.  

· If you are not sure, verify that the IOC software is not already running using the method described in the above section entitled ‘Status Check’.

nstxioc1> cd ~epics  

nstxioc1> ./nstxioc1_start

epicioc4> cd ~cicopr

epicioc4> ./startIOC.sh

This will boot the IOC and start a detached ‘virtual screen’.

· To access the IOC shell you must first access its virtual screen.

· nstxioc1> screen –list (after this you should see a screen named ‘ioc’).

· nstxioc1> screen –dr nstxioc1

· epicioc4> screen –dr epicioc4

· After you are finished using the IOC shell you should “detach” from the screen session. DO NOT TYPE THE ‘exit’ COMMAND WHILE IN THE IOC SHELL, AS DOING SO WILL CRASH THE IOC. (If you do crash it, then restart per the next section.) You must exit gracefully, as described below. Push the following key combinations one at a time while at the IOC shell prompt:

nstxioc1> <Ctrl+a> (then) <d>

In other words…

· Press-and-hold both the <Ctrl> key and the <a> key.

· Release those keys.

· Push the <d> key.

· Logon scripts, etc shown in Appendix A.

5.0 IOC Shutdown

To shutdown the soft IOC, login to the IOC shell as described above in the ‘Status Check’ session.  Then type the word exit.

nstxioc1> exit

epicioc4> exit

This will crash the IOC and terminate the IOC shell’s virtual screen. It does not stop Linux or shutdown the computer.

A. Computer Shutdown

To shutdown or reboot the computer, follow normal Linux methods, such as:

· Login as user root. 

· nstxioc1# /sbin/init 0  (to shutdown computer).

· nstxioc1# /sbin/init 6  (to reboot computer).

Appendix A  - Scripts, etc…

NSTXIOC1:  User epics .bashrc login file:

[epics@nstxioc1 ~]$ cat .bashrc

# .bashrc

# Source global definitions

if [ -f /etc/bashrc ]; then

        . /etc/bashrc

fi

# User specific aliases and functions

alias iocb="cd /eprun/nstxAPP/iocBoot/iocnstx"

User epics (or cicopr) bashrc_epics file (typical):

[epics@nstxioc1 ~]$ cat bashrc.epics

#!/bin/bash

#

# Setup EPICS environment

#  To use:  source bashrc.epics

#

#  rev 00  10MAY2011  PS  created

#

export EPICS_CA_AUTO_ADDR_LIST=NO

export EPICS_CA_ADDR_LIST="epicsgate01 nstxioc1"

export EPICS_BASE=/usr/local/EPICS/base-3.14.10

export EPICS_HOST_ARCH=linux-x86

export PATH="${PATH}:${EPICS_BASE}/bin/${EPICS_HOST_ARCH}"

export LD_LIBRARY_PATH="${LD_LIBRARY_PATH}:${EPICS_BASE}/lib/${EPICS_HOST_ARCH}"

export LD_LIBRARY_PATH="${LD_LIBRARY_PATH}:/usr/local/lib"

[note the LD_LIBRARY_PATH are no longer necessary as of 3.14.*)

nstxioc1:  nstxioc1_start script

[epics@nstxioc1 ~]$ cd

[epics@nstxioc1 ~]$ pwd

/home/epics

[epics@nstxioc1 ~]$ 

[epics@nstxioc1 ~]$ cat nstxioc1_start

#!/bin/bash

#

# Script to start IOC using "Screen" implementation

#

# Rev 00  19DEC2011   AM,SD   Created

#

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

#

running=`ps -Al | grep st.cmd`

if [ -n "$running" ]

then

        echo "nstxioc1 IOC already running!!"

else

        echo "Starting nstxioc1 IOC..."

        cd /eprun/nstxAPP/iocBoot/iocnstx/

        /usr/bin/screen -d -m -S nstxioc1 -h 1000 ./st.cmd

fi

epicioc4: startIOC.sh  script 

(Located in ~cicopr):

[cicopr@epicioc4 os]$ cd 

[cicopr@epicioc4 ~]$ pwd

/home/cicopr

[cicopr@epicioc4 ~]$ cat startIOC.sh

#!/bin/bash

#

export EPICS_BASE=/usr/local/EPICS/base-3.14.12.2

export EPICS_HOST_ARCH=linux-x86_64

export PATH="${PATH}:${EPICS_BASE}/bin/${EPICS_HOST_ARCH}"

export EPICS_CA_ADDR_LIST="nstxioc1 epicioc1 epicioc2 epicioc3 epicioc9 nstx-opcserver1 nstx-opcserver2 nstx-s7server fcpc-gateway epicioc4"

running=`ps -Al | grep st.cmd`

if [ -n "$running" ]

then

        echo "epicioc4 IOC already running!!"

else

        echo "Starting epicioc4 IOC..."

        cd /usr/local/EPICSAPP/IOC4/iocBoot/ioc4/

        /usr/bin/screen -d -m -S epicioc4 -h 1000 ./st.cmd

fi

File st.cmd

(Located in /eprun/nstxAPP/iocBoot/iocnstx):

[epics@nstxioc1 iocnstx]$ pwd

/eprun/nstxAPP/iocBoot/iocnstx

[epics@nstxioc1 iocnstx]$ cat st.cmd

#!../../bin/linux-x86/nstx

## You may have to change lin7 to something else

## everywhere it appears in this file

## Rev 3  10May2007  PS

#  Rev 4  05Mar2009  ps  added DAS CAMAC link db's

#  Rev 5  21JAN2010  ps  added ck_testClock.db

#  Rev 6  15MAR2010  ps  added gs_lld2.db

#  Rev 7  14FEB2011  ps  added ck_MDSeventLogs.db

#  Rev 8  17FEB2011  ps  Added ck_GlobalEventsIOCs1.db

#                        Removed gs_lld2.db

#                        Added ck_eventsTS.db

#  Rev 9  26APR2011  ps  Added di_DIMS.db

#  Rev 10 10MAY2011  ps  Abe moved for RHEL3 to RHEL5_32 system.

#                        ps changed ioc prompt name

#  Rev 11 13MAY2011  ps Added ch_MDSservices.db

#  Rev 12 01JUL2011  ps  Added pc_genPurpose.db

#

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

#

< envPaths

cd ${TOP}

## Register all support components

dbLoadDatabase "dbd/nstx.dbd"

dbLoadDatabase "dbd/xxxRecord.dbd"

dbLoadDatabase "dbd/xxxSupport.dbd"

nstx_registerRecordDeviceDriver pdbbase

## Load record instances

dbLoadRecords "db/ch_archiver.db"

dbLoadRecords "db/ch_LValarm.db"

dbLoadRecords "db/ch_dascamac.db", "link=DAS0"

dbLoadRecords "db/ch_dascamac.db", "link=DAS1"

dbLoadRecords "db/ch_dascamac.db", "link=DAS2"

dbLoadRecords "db/ch_MDSservices.db"

dbLoadRecords "db/ck_MEV.db"

dbLoadRecords "db/ck_testClock.db"

dbLoadRecords "db/ck_MDSeventLogs.db"

dbLoadRecords "db/ck_GlobalEventsIOCs1.db"

dbLoadRecords "db/ck_eventsTS.db"

dbLoadRecords "db/di_DIMS.db"

dbLoadRecords "db/gs_diPwrRem.db"

dbLoadRecords "db/pc_genPurpose.db"

#dbLoadRecords "db/gs_lld2.db", "quad=he"

#dbLoadRecords "db/gs_lld2.db", "quad=eb"

#dbLoadRecords "db/gs_lld2.db", "quad=bk"

#dbLoadRecords "db/gs_lld2.db", "quad=kh"

#

# moved to IOC2 dbLoadRecords "db/gs_liter1.db"

# dbLoadRecords "db/ck_altTime.db"

# dbLoadRecords "db/ck_altClkDisplay.db"

## Set this to see messages from mySub

#var mySubDebug 1

cd ${TOP}/iocBoot/${IOC}

iocInit

## Start any sequence programs

#seq sncExample,"user=epicsHost"

File envPaths

(Located in /eprun/nstxAPP/iocBoot/iocnstx):

[epics@nstxioc1 iocnstx]$ pwd

/eprun/nstxAPP/iocBoot/iocnstx

[epics@nstxioc1 iocnstx]$ cat envPaths

epicsEnvSet("ARCH","linux-x86")

epicsEnvSet("IOC","iocnstx")

epicsEnvSet("TOP","/usr/local/EPICSAPP/nstxAPP")

epicsEnvSet("EPICS_BASE","/usr/local/EPICS/base-3.14.10")

envPaths:epicsEnvSet(EPICS_CA_AUTO_ADDR_LIST,"NO")

envPaths:epicsEnvSet(EPICS_CA_ADDR_LIST,"epicsgate01")

