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Building EPICS Gateway V2 on Linux
Rev 00  21AUG2006  P. Sichta 
1.0 Introduction

This procedure describes the steps used at NSTX to install and build the EPICS Gateway version 2 on an Intel x86 architecture under the Linux operating system.  This document was written for Red Hat Enterprise Linux (RHEL) WS4 (a 2.6 kernel); other Linux distributions can use this document as a guide.
This document was written using the following software:

· EPICS Base 3.14.8
· Gateway 2.0.0.0  (2005)
· Red Hat Enterprise Linux, WS-4 Update ??? (2.6 kernel).

· GNU gcc/g++ 3.4.6 (loaded with RHEL). 

· GNU make 3.80 (loaded with RHEL).

· Perl 5.8.5 (loaded with RHEL).

2.0 References

1) EPICS Applications Developer Guide Base version 3.14.8 , Chapters 2 and 4.
2) Documentation included in EPICS Base, in <TOP>\documentation:

· README.1st
· README.html 
3.0 Install Linux
· If not already done, install Red Hat Enterprise Linux.  The default/normal installation is followed excepting the following:
· At the Network devices page, Edit eth0 to not use DHCP and assign an IP (prior to net-reg at PPPL), netmask, gateway, and DNS.
· Enable the networking protocols ssh.  Turn off others. 
·  Configure the Firewall to specifically open ‘Other Ports’.  Specify ports 5064:tcp , 5065:tcp [separate each port:protocol specifier with a comma]. 5064 and 5065 are the standard ports used by EPICS Channel Access.  I thought UDP was also used by EPICS, but tcp seemed to do the trick.

· Configure the firewall to use eth0 as a trusted device.
· Customize the application packages.  
· Check ‘X Software Development’.  I think this is needed to build EPICS clients that use X11, such as medm and probe.
· Continue inserting CD-ROMS as instructed to complete the installation. Reboot when instructed.
· When presented, click the Network Time Protocol tab, check Enable, then enter for the server NTP1.PPPL.GOV . Delete any others that are listed.
· Register the system with the Red Hat Network using the PPPL site login and password.  Use an existing, active subscription, not a new one. 

·  Create an account for user epics.  This will also create a group epics and make this epics’ default group
·  Login as root and run up2date.  This took me several hours to complete.
· As root, create/modify user accounts: epics and cicopr using passwords that match the online system.  Default shell should be /bin/csh . The primary group should be epics . May want to explore bash instead of csh… probably only affect PPPL-written scripts
· GNU products gcc, G++, make and Perl should have been installed during the RHEL installation.  Verify that they are present by typing the commands below and getting a reply about their installed version:

· gmake –version

· gcc –v

· g++ -version

· perl –version

4.0 Building EPICS Base
· Login as user epics.  
· create a directory for the downloaded EPICS software:



cd ~epics
       mkdir -m 775 downloads
· create a directory for the EPICS source and built base and extensions:



cd ~epics
       mkdir -m 775 EPICS

· As root, create a symbolic link to the epics build area and then make the owner epics:

ln -s ~epics/EPICS /epbld
· As user epics, cd ~epics/downloads
· Download EPICS base 3.14.8 from the EPICS website baseR3.14.8.tar.gz (28 May 2004).
· copy the file to the build area

       cp ./baseR3.14.8.tar.gz /epbld/.
· Unpack the compressed file in /epbld :

· cd /epbld

· gzip –dc baseR3.14.8.tar.gz | tar xvf -

· This creates a directory  /epbld/base-3.14.8.2  This is the <top> directory.
· You can delete the .tar.gz file.
· Configure three Environmental Variables for EPICS Base.  
· setenv EPICS_BASE /epbld/base-3.14.8.2
· setenv EPICS_HOST_ARCH `${EPICS_BASE}/startup/EpicsHostArch`
(note the quote character in the line above is an ‘opening quote’, i.e. the one located on tilda key, not the single quote that is on the double quote’s key)

· setenv PATH  "${PATH}:${EPICS_BASE}/bin/${EPICS_HOST_ARCH}"
For convenience you might want to create a c-shell script ~epics/cshrc.epics to make setting your (and your users’) environment easier.  Add the setenv statements to the file. Add ‘source ~epics/cshrc.epics’ to user epics  login .cshrc file.  
· Move to the <top> directory, cd $EPICS_BASE
· Type:  ‘make’    This should build EPICS base.
· Test by running the caget command:
cd $EPICS_BASE/bin/linux-x86
./caget yourPVname (e.g. ch_IOCs1aliveWatch_BI)
· That should return the value of yourPVname from a working IOC on your network.  
· Note the above used an EPICS broadcast which can sometime result in multiple responses if an EPICS gateway is configured on your network. At PPPL we usually configure Channel Access to not broadcast the PV name searches but use an IOC list by configuring environmental variables EPICS_CA_AUTO_ADDR_LIST and EPICS_CA_AUTO_ADDR.
5.0  Setup for EPICS Extensions
This section will create a framework for 3.14 extensions.  It will also build an example extension.
· Download from the EPICS site the extensions file 

extensionsConfigure_20040406.tar.gz

· Copy to /epbld/. 
· As user epics, unpack the compressed file in /epbld :

· cd /epbld

· gzip –dc extensionsConfigure_20040406.tar.gz | tar xvf -

· This will create a directory /epbld/extensions, which will have a Makefile and a ‘configure’ directory in it.  This is the <top> extensions directory.

· You can delete the .tar.gz file from /epbld.
· Modify your environment and also the C-shell script cshrc.epics made in the previous ‘Base’ section to configure two more Environmental Variables. Add the two lines shown below:

setenv EPICS_EXTENSIONS /epbld/extensions

setenv PATH  "${PATH}:${EPICS_EXTENSIONS}/bin/${EPICS_HOST_ARCH}"

· Run the env-setting script (source ~epics/.cshrc)

· Migrate to the /epbld/extensions/configure directory.

· Edit file RELEASE.  Edit the line that specifies the location of your EPICS_BASE  ( e.g., /epbld/base-3.14.8.2). For some reason the EPICS_BASE value is not picked up from the user’s environment.
· In the configure directory, type ‘make’.

6.0 Build The Gateway Extension
gnuRegex

gnuRegex is a support product for the gateway.

· Download from the EPICS site the gnuRegex file  gnuRegex0_12 (14 Oct 2003)

· Copy to /epbld/. 
· As user epics, unpack the compressed file in /epbld :

· cd /epbld

· gzip –dc gnuRegex0_12.tar.gz | tar xvf -

· This will create a directory /epbld/extensions/src/gnuregex.

· You can delete the .tar.gz file from /epbld.
· cd $EPICS_EXTENSIONS/src/gnuregex

· Delete (or rename) Makefile and Makefile.Host.

· Paste in Jen Eden’s Makefile (see Appendix A), which has been created for use in 3.14 extensions. There will be no Makefile.Host.
· In Jen’s Makefile, edit the line TOP = .. to TOP = ../..

· type ‘make’.  This will build and install regex.
EPICS Gateway

· Download, unpack, and build the gateway2_0_0_0 (3 Oct 2005) so that it’s unpacked top directory is in $EPICS_EXTENSIONS/src. 
· Copy to /epbld/. 
· As user epics, unpack the compressed file in /epbld :

· cd /epbld

· gzip –dc gateway2_0_0_0.tar.gz | tar xvf -

· This will create a directory /epbld/extensions/src/gateway.

· You can delete the .tar.gz file from /epbld.

· cd $EPICS_EXTENSIONS/src/gateway

· edit Makefile so that GNU_REGEX_LIB and GNU_REGEX_INC both are uncommented and point to $(TOP)/src/gnuregex  directory.

· In $EPICS_EXTENSIONS/src/gateway type ‘make’.

7.0 Configuring and Operating the Gateway
The Gateway has a thorough user manual that describes how you can use and configure the gateway, as well as problems associated with mis-configuration.  In general, at PPPL we configure the –cip (clients list), the –signore list, and use the -server mode. We also startup and shutdown the gateway using the inti.d/rc*.d files/links.  These will be explained in this section.

Configure for PPPL Gateway Operations 

In this section we will create a directory called gateway_ops and files to start/stop the gateway with NSTX-specific options.

· As user epics, create the directory ~epics/gateway_ops:  mkdir –m 775 gateway_ops
· cd  ~epics/gateway_ops

· create file StartGW (see Appendix B). 
· Make it executable: chmod 775 StartGW

· create file StopGW (see Appendix B)

· Make it executable: chmod 775 StopGW

· create file gateway.access (see Appendix B).

Configure rc.d file to auto-start/stop gateway

· As user root, create the file /etc/init.d/epicsGW (see Appendix B).

· Make it executable: chmod 744 epicsGW 

· Go to directory /etc/rc0.d

· Create symbolic link to epicsGW to kill the gateway when entering run level 0 (halt/shutdown):

· ln –s ../init.d/epicsGW K02epicsGW

· Go to directory /etc/rc6.d

· Create symbolic link to epicsGW to kill the gateway when entering run level 6 (reboot [0, then default/5)):

· ln –s ../init.d/epicsGW K02epicsGW

· Go to directory /etc/rc3.d

· Create symbolic link to epicsGW to kill the gateway when entering run level 3 (multiuser/no GUI/desktop):

· ln –s ../init.d/epicsGW S98epicsGW

· Go to directory /etc/rc5.d

· Create symbolic link to epicsGW to kill the gateway when entering run level 5 (multiuser/X11 GUI/desktop):

· ln –s ../init.d/epicsGW S98epicsGW

Start/Stop the GW

· As user epics, cd ~epics/gateway_ops
· source StartGW

· Using a client, read a PV from the gateway’s server side.

· To stop the GW, source StopGW.

· Note that these actions will be done automatically via the init.d and rc*.d symbolic links.

8.0 Hints

· There is an error in the Gateway (Sept 2005) User Manual.  On the command startup line, the syntax for the –ignore option should be –signore .  The –signore switch is for cases when one of the primary gateway’s clients (such as an IOC or another secondary gateway server-side) is on the same subnet as the user’s client (such as medm).  Without the –signore the medm client might get a response from two servers, the gateway and the actual IOC/secondary-gateway.
· If you doe a ‘ps’ (process show) you will see two gateway tasks.  This is normal (maybe one is client and other is server).

· You can use clients on your PC (such as probe, ALH, or medm) to read values from the gateway’s server side.  To do this specify two Windows Environment Variables (system):

· EPICS_CA_AUTO_ADDR_LIST  NO

· EPICS_CA_ADDR_LIST   gateway_server_IP  anyioc_IP etc…

Appendix A  - gnuRegex 3.14 support files
======tech-talk e-mail about building gateway for 3.14 =============

To: 
Tech Talk <tech-talk@aps.anl.gov>

Subject: 
Re: Compiling Gateway 2.0.0.0.Beta8

From: 
Jens Eden <eden@bessy2.berlin.ptb.de>

Date: 
Tue, 22 Jun 2004 11:20:12 +0200

In-reply-to: 
<40D6B419.9070300@desy.de>

Organization: 
PTB

References: 
<40D6B419.9070300@desy.de>

User-agent: 
Mozilla/5.0 (X11; U; Linux i686; en-US; rv:1.6) Gecko/20040113

Hi Zoltan,

Zoltan Kakucs wrote:

    I'm trying to build the new gateway version 2.0.0.0.Beta8 on SuSE-Linux and got a bit confused.

    The downloaded base 3.14.6 is quickly built after a minor change in one config file.

    Can somebody explain me, why we still need the old 3.13 config files to build the gnuRegex and the gateway

    version 2.x ? If it's absolute necessarily to build with the 3.13 configs, what are the simplest steps ? 

I'll send you two modified Makefiles. They work with EPICS 3.14

and don't need any 3.13 config files.

Regards

Jens

======tech-talk e-mail about building gateway for 3.14 =============

A version 3.14 makefile for the regex so that 3.13 compatability is not needed. This courtesy of Jen/Zoltac (tech-talk June 2004). 

========================= gnuRegex _314_makefile.txt ====================

TOP = ..

include $(TOP)/configure/CONFIG

# The following are used for debugging messages.

USR_CFLAGS_DEFAULT += -DSTDC_HEADERS=1 -DHAVE_STRING_H=1 -DHAVE_ALLOCA_H=1

USR_CFLAGS_WIN32 += -DSTDC_HEADERS=1 -DHAVE_STRING_H=1 -DHAVE_ALLOCA_H=0 -DREGEX_MALLOC

LIBRARY = regex

SRCS += regex.c

include $(TOP)/configure/RULES
=========================gnuRegex_314_makefile.txt ====================

Appendix B – Startup/Shutdown/Configuration files for NSTX

============ file epicsGW ======================

[epics@nstxcam-fixed3 init.d]$ cat epicsGW

#!/bin/sh

# filename: epicsGW

#   action: Start or Stop the EPICS GateWay (V2) with a script

#           in the /home/epics/gateway_ops directory.

#    usage: invoked by rc2.d and rc5.d with implied start parameter - S98epicsGW

#           invoked by rc0.d and rc6.d with implied stop parameter - K02epicsGW

#           interactively - /etc/init.d/epicsGW start

#                        or /etc/init.d/epicsGW stop

# 03MAR2005 ps initial release

# Rev 01  16AUG2006  P. Sichta   Installed on epicsgate01/nstxcam-fixed3 (temp only)

#killproc and action are keywords in the rc.d/rc script, and need to be in here.

#

# Start/stop processes required for the GateWay

#

case "$1" in

'start')

        echo $"Starting up the EPICS GateWay"

        /bin/touch /var/lock/subsys/epicsGW    #file must be present to 'stop'

        /bin/su - epics -c "source /home/epics/gateway_ops/StartGW"

        /bin/sleep 5

;;

'stop')

        echo $"Shutting down the EPICS GateWay"

        /bin/su - epics -c "source /home/epics/gateway_ops/StopGW"

        /bin/sleep 5

;;

*)

echo "Usage: /etc/init.d/epicsGW{ start | stop }"

echo $"epicsGW invalid argument"

;;

esac

[epics@nstxcam-fixed3 init.d]$
================= file epicsGW  ==================================

================= file StartGW  ====================

[epics@nstxcam-fixed3 ~/gateway_ops]$ cat StartGW

#!/bin/csh

# This tasks is usually executed at boot time via rc5.d/S98epicsGW

# Rev 00 03MAR2005  P. Sichta

# Rev 01 18JUL2006  PS  Revised -cip list to include (4) .10 IOC.

# Rev 02 16AUG2006  PS  Modify for testing on nstxcam-fixed3

setenv GW_DIR /home/epics/gateway_ops

setenv EPICS_BASE /epbld/base-3.14.8.2

setenv EPICS_EXTENSIONS /epbld/extensions

cd $GW_DIR

echo '+++++++++++++++++++++++' >> $GW_DIR/epicsGW.log

/bin/date >> $GW_DIR/epicsGW.log

#start caRepeater

$EPICS_BASE/bin/linux-x86/caRepeater &

#start gateway

cd $EPICS_EXTENSIONS/bin/linux-x86

./gateway -home $GW_DIR -log $GW_DIR/epicsGW.log  -cip '198.35.15.132 198.35.15.217' -signore '198.35.15.217'  -connect_timeout 10 -prefix GW02 -access $GW_DIR/gateway.access -server

echo 'GateWay Started' >> $GW_DIR/epicsGW.log

echo '+++++++++++++++++++++++' >> $GW_DIR/epicsGW.log

cd $GW_DIR

[epics@nstxcam-fixed3 ~/gateway_ops]$
=================== file StartGW ===========================

=====================  file StopGW  =========================

[epics@nstxcam-fixed3 ~/gateway_ops]$ cat StopGW

#!/bin/csh

# filename StopGW

# script to stop the gateway

# This task is usually executed at shutdown time via rc0.d (shutdown) or rc6.d (reboot) K02epicsGW

#

# Rev 00 03MAR2005 PS

setenv GW_DIR /home/epics/gateway_ops

cd $GW_DIR

echo '-----------------------' >> $GW_DIR/epicsGW.log

/bin/date >> $GW_DIR/epicsGW.log

source gateway.killer

echo 'GateWay Stopped' >> $GW_DIR/epicsGW.log

echo '-----------------------' >> $GW_DIR/epicsGW.log

cd $GW_DIR

[epics@nstxcam-fixed3 ~/gateway_ops]$
========================file StopGW  ===========================

========= file for READ-ONLY Gateway Access Control (ASG)  ========
[epics@epicsgate01 ~/gateway_ops]$ more gateway.access

ASG(DEFAULT) {

   RULE(1,READ)

}

[epics@epicsgate01 ~/gateway_ops]$
========= file for READ-ONLY Gateway Access Control (ASG)  ========

========= file for READ-WRITE (transparent) Gateway Access Control (ASG)  ========
[epics@epicsgate01 ~/gateway_ops]$ more gateway.access

ASG(DEFAULT) {

   RULE(1,READ)
   RULE(1,WRITE)

}

[epics@epicsgate01 ~/gateway_ops]$
========= file for READ-WRITE (transparent) Gateway Access Control (ASG)  ========

