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Introduction

This procedure applies to the environment and procedures typically in use by the EPICS community for EPICS base release 3.13.6.  

This procedure provides a description of how to build and manage the EPICS Extensions. Reference 2 and 3 describe how to install and build EPICS base and Wind River Tornado (vxWorks), which must be completed prior to building the EPICS extensions. Note that all sections of this document are not updated and tested for each new release of EPICS, so they may not work entirely correct.  However it will provide the basic guidelines to follow.  

A new section, Part I, has been written in revision 4.  Use this to copy an existing, working directory structure of EPICS extensions to a new release area.  This method is usually the best to follow when upgrading a working system from one EPICS base release to another.  Remember that EPICS extensions can be managed independently of EPICS base, because Channel Access is the interface.  However, it is the current practice at NSTX to upgrade base, extensions, and applications ‘together’.  The extensions and applications are then rebuilt against the new EPICS base. 

EPICS extensions are developed by programmers at different labs, and are maintained over an extended period of time, often by different programmers.  Technology, programming languages, and software practices evolve throughout this period.  Although a standard framework for building extensions has been developed,  it is not always applicable or adhered to. This can make building extensions challenging.

All work done in this procedure should be a user epics.

Reference 
1) NSTX-WBS6-CA-DET,  Detailed Procedure to Create Applications for NSTX EPICS.
2) NSTX-WBS6-CB-DET,  Detailed Procedure to Create EPICS Base, for NSTX.
3) NSTX-WBS6-CA-DET,  Detailed Procedure to Install WRS Tornado, for NSTX EPICS.
Part I : Copy an existing operational EPICS Extensions directory.

Use this section if you already have a working extensions directory from the previous version of EPICS base, and you want to copy the entire directory and re-make it while referencing the new EPICS base. 

To copy the extensions directory from one computer to another, use the tar/compress/ftp/zcat/tar methodology shown in the examples below.  If the directory is on the same computer, use the cp –R command to recursively copy the directory structure.                                          

Example 1 – Entire extension directory
An example is shown below, for a case where the epicsrv1 computer is the new-release machine and epicsrv2 is the current operational EPICS computer, and all extensions are desired.  Computers, filenames, directory names are typical.

epicsrv1% cd /epbld
epicsrv1% cd extensions
epicsrv1% tar clf - . | compress > ../ext.tar.Z
epicsrv1%

epicsrv2% cd /usr/local/nstx_epics/system/epicsR031305
epicsrv2%

epicsrv2% ftp epicsrv2  (login as user epics)

epicsrv2% bin  (to set binary transfer mode)

epicsrv2% get ext.tar.Z

epicsrv2% bye  (to quit ftp)

epicsrv2%

epicsrv2% cd extensions

epicsrv2% zcat ../ext.tar.Z | tar xvf -

epicsrv2% cd ..

epicsrv2% rm ext.tar.Z
epicsrv1% rm ext.tar.Z
Example 2 – One extension
An example is shown below, for a case where the epicsrv2 computer is the new-release machine and epicsrv1 is the current operational EPICS computer, and the extension modbus is desired.  Computers, filenames, directory names are typical.

epicsrv1% cd /usr/local/nstx_epics/system/epicsR031302/extensions/src/modbus
epicsrv1% tar clf - . | compress > ../modbus.tar.Z
Notice that this file is created one level up, in the src directory.  This file will be removed later.

epicsrv1%

epicsrv2% cd ~epics/download/extdsrc 

epicsrv2%  ftp epicsrv1

(enter username and password)

ftp% cd /usr/local/nstx_epics/system/extensions/src

ftp%  binary 

ftp%  get modbus.zip.Z 

ftp%  bye 

epicsrv2%  

epicsrv1% cd /usr/local/nstx_epics/system/epicsR031302/extensions/src
epicsrv1% rm modbus.zip.Z  to remove the zipped file.

epicsrv1%
· Note that all extensions should be recompiled, against the new base and Tornado or vxWorks operating systems.

· Note that CAR-1-6-2 should be built from its own area before StripTool and XARR. But, it may need other things compiles first (such as ca).  So, Build from top, then CAR-1-6-2, then build (clean) from top again.  This should do it.  Examin the CONFIG_EXTENSIONS file and it’s comments for more hints.

Part II : Download EPICS Extensions.

Use this to install a fresh version of all extensions.

1. Login to the epicsrv* computer as user epics.

2. Using a web browser on the epicsrv* computer, logon to the EPICS Software Distribution site and download the most recent bundled extensions package.  Or, if an existing Solaris computer is already running EPICS and you want to move all those extensions as-is to the new machine, look at step 5 below. 

Normally all downloads are put into a ‘download’ directory in the epics user’s directory.  

A username and password are required to access the software distribution. 

3. Download additional unbundled extensions from the EPICS distribution site, as required.  The bundles are (only) made periodically, and there may be a newer version of an individual extension available stand-alone.  

Note that pre-built packages are available for some extensions. 

4. As is necessary, download other extensions from EPICS developers, from their ftp site or via e-mail attachments.

Part III : Copy and Decompress Downloaded Extension files.

Perform the steps in this section for new installation only.  If the entire extensions directory was ftp’d from an earlier release, then these steps can be skipped.

1. Login to the epicsrv* computer as user epics.

2. Move to the HOME location of the current version of EPICS.  At the same level as the ‘base’ directory. Reference the NSTX EPICS Directory Structure Overview on figure 1.  For example:

cd /usr/local/nstx_epics/system/epicsR031302

mkdir –m 775 extensions
3. Copy the bundled extensions package to this directory.

Zip’d and gzip’d files use different decompression syntax.  For example:

 cp ~epics/download/extdsrc/ext313_2.tar.gz .

4. Unzip/decompress the file.  For example:

 gunzip ext313_2.tar.gz  | tar xvf –

This will create a directory structure, similar to figure 2.  A ‘config’ directory and 'src' (source) files for many extensions will be present under this directory structure.

5. If a separately-downloaded individual extension is to be decompressed, it should be decompressed in its own new “home” directory under the /extensions/src directory. It is usually necessary to first create the extension’s home directory using mkdir.   Copy and unzip individual extensions from the ~epics/download directory to the …extensions/src/individualExtHome directory, in a similar manner as steps (3) and (4) above. 

It is a good idea to ‘practice’ the decompression of the individual extensions over in the epics user area first.  Sometimes all the unzipped files are placed in the current directory and sometimes in a (auto-created) sub-level directory. Also, note that the extensions are compressed using different methods,  employing a combination of zip, tar, and gnuzip utilities.  The syntax for decompressing various formats are indicated below.

 gzip -dc individualExt.tar.gz  | tar xvf –

or

 zcat ../modbus.tar.Z | tar xvf -

or

unzip ../modbus.zip 

Part IV : Build Extensions from the Extensions’ {TOP} area.

Note that this (building extensions) is a very interative function.  The output listing from the gnumake needs to be carefully analyzed to determine why a particular extension will not build.  It may be that the extension requires that another extension be built first, to provide needed files.  It may be that the individual extension’s Makefile and Makefile.Host files need to be tweaked to locate X11 directories or other include file paths.  It may be that the extension is best built from it’s own private extension directory, and not from the {TOP} extension level (if so, remove the extension directory from the CONFIG_EXTENSIONS file).  Sometimes the source C and C++ code needs to be revised to compile properly under new Solaris and gnumake versions.  The EPICS extension developer/maintainer is a  useful resource regarding possible code changes or build problems.

In general, environmental variables (such as EPICS and EPICS_BASE) are not part of the builders current working environment.  These variables are usually controlled by the makefiles and sometimes defined in config files.

1. Set the current working directory to the directory …epicsR031302/extensions/config:

cd /usr/local/nstx_epics/system/epicsR031302/extensions/config
2. Edit the file CONFIG_EXTENSIONS to permit building all/most extensions from the TOP extensions area.  See figure 3 for a listing of the modified file.  

3. Make the applications from the {TOP} area:

epicsrv2% cd /usr/local/nstx_epics/system/epicsR031302/extensions epicsrv2% gnumake clean  

epicsrv2% gnumake 
4. This should create binary executables in the directory …/extensions/bin/solaris and/or …/extensions/bin/mv177.  
The bin/solaris directory should be included in EPICS users’ PATH environmental variable.

Also note that debugging an extension-build can be done by descending into the extensions private src areas, and using gnumake from there.

Part V : Build individual Extensions from their ‘private’ directory.

Sometimes extensions are not setup to build using the {TOP} extensions config directory.  These often have their own local/private config directory.  Sometimes you can alter the Makefiles to reference the {TOP} config directory.  Sometimes you will need to tailor the private config directory to reflect the appropriate paths and directories to suit the NSTX EPICS overall directory structure.  

What is important is that the binary executable ends up being installed in the normal .../extensions/bin/solaris (or mv177) directory.

1. In general, to build a extension from its private {TOP}, use gnumake from the {TOP} of the extension’s private directory structure.

2.  Extensions StripTool and XARR require code created from the Channel Archiver extension.  Even though StripTool and XARR will build from the /epbld/extensions gnumake, they should be rebuilt after the Channel Archiver. Rebuild using gnumake clean, then gnumake.

3.  Some programs like StripTool and XARR use the utility xwd2ps to support color printing.  The source code was changed to use xwd2ps instead of xpr for this reason.  xwd2ps can be freely downloaded from the web.  Installation directions were also clear (on the web).  Detailed instructions are in office files.  Appendix C shows the installation instructions.
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Figure 2, page 2 of 2
Typical EPICS Extensions Directory Structure
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Figure 3

Typical CONFIG_EXTENSIONS  file

/epbld/extensions/config :more CONFIG_EXTENSIONS

#

# CONFIG_EXTENSIONS DO NOT EDIT THIS FILE

#

#

#       Rev 01  20FEB01  ps     Commented DIRS out and added PPPL-specific extensions

#

include $(TOP)/config/RELEASE

-include $(TOP)/config/RELEASE.$(HOST_ARCH)

#

#  EPICS base definitions

#

include $(EPICS_BASE)/config/CONFIG_COMMON

-include $(TOP)/config/CONFIG_COMMON

#  EPICS version definitions

#

include $(EPICS_BASE)/config/CONFIG_BASE_VERSION

.....some  lines not shown to fit file on page.......

# DIRS =        $(wildcard installVersions alh camonitor dalib dct ezca ca idl \

        motifButton namecapture       \

                popup templates\

                Ezca EzcaScan SDDS SDDSepics adt ar burt casr cau condition dbVerbose dp \

                ezcaIDL km knobconfig msi \

                probe probeII rampload scopeutil sga StripTool\

                doubleLinkList jca dbStaticJava Jdct jprobe beamUtil oagca medm\

                gdct313 caTCL sddsIDL)

# list maintained by PPPL

#  Note that CAR-1-6-2 must be made from the ~extensions/src/CAR-1-6-2/ChannelArchiver directory

#       before StripTool and XARR are built.  Cannot get CAR to build from here.

DIRS +=  $(wildcard  \

        alh ezca ca Ezca EzcaScan  \

        probe probeII \

        autoSaveRestore ss_ar \

        StripTool_LANL XARR \

        camac \

        )

#        motifButton namecapture wingz \

# extensions not built in extensions tree at APS

#       gateway caNameServer caObject caex cajava cdev

#       javaUtils oagca pvwave sga tcl tcl_select

#       math, medm_cebaf, edif, snaps

# 1/5/00  wingz

/epbld/extensions/config :

Appendix A

Notes Specific to building Extensions for EPICS R03.13.06  for NSTX
Rev. 00
28FEB01  
P.Sichta
Initial release.

Rev. 01
12MAR02  
P.Sichta
Changes for R03.13.05  .

Notes:

1) {TOP} is /usr/local/nstx_epics/system/epicsR031302/extensions

2) To determine the precise modifications, use the unix diff function on the original downloaded files and the PPPL-modified files.
	Extension
	Version
	PPPL

Build Date
	Build DIR

(note 1)
	Files that were modified (note 2)
	Comments

	{TOP}/config directory
	08MAR00
	n/a
	n/a
	CONFIG_EXTENSIONS
	from Ext. bundle

	alh

Alarm Handler
	
	26JUN02
	{TOP}
	none
	

	ezca

EZ Channel Access
	
	26JUN02
	{TOP}
	none
	

	ca

Channel Access
	
	26JUN02
	{TOP}
	caGet1Q.c
	Added new routine (from caGet1.c) that produces no output to STDOUT.  

	ezcaIDL

CA interface for IDL
	
	26JUN02
	{TOP}
	none
	Some IDL resources in /etc/loginenv/cshrc.epics

	EzcaScan

EZ Channel Access
	
	26JUN02
	{TOP}
	caput.c
	Added –q for Quiet mode to produce no output to STDOUT.

	probe

Record Monitoring Utility
	
	26JUN02
	{TOP}
	none
	

	gdct_prebuilt

Database Editor
	
	26JUN02
	{TOP}
	This is copied only, not built.
	built at SLAC 

	medm

Display Editor and RunMgr
	2.3.6Beta24
	26JUN02
	{TOP}
	/medm/Makefile.Host, siteSpecific.h, medmStripChart.c
	


	Extension
	Version
	PPPL

Build Date
	Build DIR

(note 1)
	Files that were modified (note 2)
	Comments

	PVcheck

Duplicate Record Finder
	
	26JUN02
	n/a
	This is copied only, not built.
	copied from epicsrv1. No Makefile, manual copy to /bin/solaris

	CAR-1-6-2

Channel Archiver for Historical Trend Data
	
	26JUN02
	local
	Tools/Makefile

Tools/Makefile.Host

Tools/MsgLogger.cpp

Tools/NetTools.cpp

ChannelArchiver/Make.cfg

ChannelArchiver/LibIO/Makefile

ChannelArchiver/LibIO/ArchiveTypes.h

ChannelArchiver/Manager/Makefile

ChannelArchiver/Export/Makefile

ChannelArchiver/CGIExport/Makefile

ChannelArchiver/Engine/ChannelInfo.cpp

ChannelArchiver/Engine/Makefile
	Unusual make configuration.  Must gnuMake from the ChannelArchiver directory.

	CAR-1-10-2

Channel Archiver for Historical Trend Data
	1.10.2
	29SEP  2003
	{TOP}
	LibIO/GNUPlotExporter.cpp

Tools/stdString.h
	After unzipping, moved Tools and ChannelArchiver dirs up one level to {TOP}, then build.

	StripTool_LANL

Current and Historical Trend Data Viewer
	2.4
	26JUN02
	{TOP}

then

local
	Makefile,  Makefile.Host

Changed the printing method to use xwd2ps instead of xpr.  Use lpr instead of lp.  Changes in Strip.c.
	LANL source (Kasemir).

Couldn’t get JLAB version to build.

	XARR

Historical Trend Data Viewer
	
	04DEC02
	{TOP}

then

local
	useful/src/Makefile

useful/src/cHash.h

useful/src/cTime.h

date/src/Makefile.Host 

/date/src/Date.cc

config /CONFIG_APP 

config /RELEASE 

viewer /src/Makefile.Host 

viewer /src/PrintControl.cc

viewer /src/XarrResources.h

viewer /src/CarDataSource.cc

viewer /src/ CarDataSource.h

viewer /src/Graph.cc 

viewer /src/GraphControl.cc 

viewer /src/XarrControl.cc
	Had to install flex, see Appendix B.
Changed the printing method to use xwd2ps instead of xpr.  Use lpr instead of lp.  


	Extension
	Version
	PPPL

Build Date
	Build DIR

(note 1)
	Files that were modified (note 2)
	Comments

	autoSaveRestore

IOC Database init/restore
	
	26JUN02
	{TOP}
	Makefile

Makefile.Vx
	These files created at PPPL

	ss_ar

IOC Database saver
	
	26JUN02
	{TOP}
	Makefile

Makefile.Host
	Makefile.Host created at PPPL

	camac

CAMAC driver
	
	26JUN02
	{TOP}
	all Makefiles in tree
	From epicsrv1, which was modified at PPPL from LANL-issue. Changed EPICS to TOP.

	modbus

MODBUS PLC driver
	
	26JUN02
	{TOP}
	all Makefiles in tree
	From epicsrv1, which was modified at PPPL from LANL-issue. Changed EPICS to TOP.

	allenBradley

AB PLC-5 Driver
	
	26JUN02
	{TOP}
	in allenBradley/dbd/allenBradley.dbd, commented out unused, certain device support modules.
	without commenting out, device loading errors were showing at ioc boot.

	idl
	
	not built
	
	
	extension not built. Do not think it is needed.

	ezcaIDL
	
	26JUN02
	{TOP}
	ezcaIDL.pro
	


Appendix B

Installing ‘flex’, updated version needed by XARR

Installing flex
1. Download the source code

The source code of flex is available from ftp://ftp.gnu.org/non-gnu/flex or from one of the GNU mirrors. At the time of writing, the latest version is supplied from this site in the file flex-2.5.4a.tar.gz

Download this file into a temporary directory, such as /opt/temp

2. Decompress the distribution file

To decompress the downloaded distribution file:


# cd /opt/temp


# gunzip flex*

This replaces the downloaded file with the decompressed file flex-2.5.4a.tar

3. Untar the distribution file

Copy the decompressed tar file into a suitable source directory and untar it:


# mkdir -p /opt/source/flex


# cp /opt/temp/flex* /opt/source/flex


# cd /opt/source/flex


# tar xvf flex*

This creates a directory under /opt/source/flex called flex-2.5.4 with the source files in this new directory. Read the README and INSTALL files.

4. Compile and install flex

Compiling and installing flex is simply a matter of issuing the following commands:


# cd /opt/source/flex/flex-2.5.4


# ./configure


# make


# make check


# make install

Appendix C   xwd2ps Installation

                                (needed by XARR and StripTool)
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Appendix D
Download Core Extension GDCT 
  1.
Login as epics and change the working directory to the download extension area:



cd /export/home/epics/download/extdsrc

  2.
Get the prebuilt solaris binary file from csg.lbl.gov using ftp(session listed below)

/export/home/epics :whoami
epics

/export/home/epics :cd /export/home/epics/download/extdsrc

epicsrv.pppl.gov

/export/home/epics/download/extdsrc :ftp csg.lbl.gov

Connected to csg.lbl.gov.

220 csg FTP server (SunOS 4.1) ready.

Name (csg.lbl.gov:epics): anonymous
331 Guest login ok, send ident as password.

Password:

230 Guest login ok, access restrictions apply.

ftp> cd /pub/epics/bin/solaris
250 CWD command successful.

ftp> binary
200 Type set to I.

ftp> dir
200 PORT command successful.

150 ASCII data connection for /bin/ls (198.35.10.22,52193) (0 bytes).

total 18104

-r-xr-xr-x  1 1524     3065      4862580 Aug  7  1998 gdct.3.12.2

-r-xr-xr-x  1 1524     3065      4857204 Aug  7  1998 gdct.3.13beta11

-r-xr-xr-x  1 1524     3065      5227144 Aug  7  1998 gdct.3.13beta12

-r-xr-xr-x  1 1918     3065      3543207 Apr 25 20:00 gdct.sns1-4.gz

226 ASCII Transfer complete.

292 bytes received in 0.44 seconds (0.65 Kbytes/s)

ftp> get gdct.sns1-4.gz
200 PORT command successful.

150 Binary data connection for gdct.sns1-4.gz (198.35.10.22,52309) (3543207 bytes).

226 Binary Transfer complete.

local: gdct.sns1-4.gz remote: gdct.sns1-4.gz

3543207 bytes received in 13 seconds (269.82 Kbytes/s)

ftp> bye
221 Goodbye.

  3.
Copy gdct.sns1-4.gz to the executable directory

/export/home/epics/download/extdsrc :cp gdct.sns1-4.gz /epbld/extensions/bin/solaris

  4.
Unzip gdct.sns1-4.gz and make a copy of the executable named slacgdct
/export/home/epics/download/extdsrc :cd /epbld/extensions/bin/solaris
/epbld/extensions/bin/solaris :gzip -d gdct.sns1-4.gz
/epbld/extensions/bin/solaris :cp gdct.sns1-4 slacgdct

Appendix E
Download Core Extension MEDM
25 Feb 2001
epicsrv2.pppl.gov  EPICS 3.13.2 Extension: MEDM2.3.5a

  1.
Change the working directory to the download extension area:



cd /export/home/epics/download/extdsrc

  2.
Download medm_2_3_5a_solaris5.6.gz(11/8/99)


from: www.aps.anl.gov/xfd/SoftDist/prebuilt.htm


  to: /export/home/epics/download/extdsrc

  3.
Expand medm_2_3_5a_solaris5.6.gz



gzip -d medm_2_3_5a_solaris5.6.gz

  4.
Copy medm_2_3_5a_solaris5.6 to the executable directory with a filename of medm



cp medm_2_3_5a_solaris5.6  /epbld/extensions/bin/solaris/medm








