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1.0 Introduction
This procedure describes the steps used at NSTX to install and build EPICS Base on an Intel x86 architecture under the Windows XP operating system.  The target architecture is also WinXP, which is useful to run a SoftIoc.
This document was written using the following software:

· EPICS Base 3.14.6

· Windows XP, SP2.

· Microsoft Visual Studio .NET Professional 2003 <v7.1> (including MSDN Library & .NET Framework v1.1).

· GNU Make-3.80

· WinZip 8.0

· ActivePerl 5.8.4 Build 8410

2.0 References

1) EPICS Applications Developer Guide Chapter 2, Base version 3.14.6 .
2) Documentation included in EPICS Base, in <TOP>\documentation:

· README.1st
· README.html 
· README.WIN32

3) Documentation included with GNU make-3.80:

· INSTALL

· README.W32

4) How to Build EPICS 3.14 Beta 1 on Win32 Systems, SLS website http://www.sls.psi.ch/controls/help/howto/build_epics3140beta1_on_win32.html 

3.0 Before You Start
· Download ActivePerl 5.8.4.  This is a guided .msi installation. I installed in the default location (C:\Perl).

· Paths in Windows should use backslashes ‘\’. Unix uses a regular slash ‘/’ in paths.

3.1 Install Microsoft Visual Studio .NET
·   The installation is a 4-step installation process.
· Step 1 of Installation called for the Pre-Requisite disk. That installed two items:

1. .NET Framework 1.1

2. Visual J# .NET Redistributable Pkg 1.1

· Step 2: Installed only Visual C++ .NET items (3).

· Did not do installation Step 3, MSDN Library.
· Step 4 is to go online for product updates.

3.2 Build GNU Make

· Download GNU Make make-3.80.tar.gz  .  I extracted the files to C:\Program Files. This extraction location will create a directory C:\Program Files\make-3.80.
· Per Bug #1687 in make-3.80:  Edit the file NMakefile to include the line:    $(OUTDIR)\hash.obj \

· (make sure no spaces follow continuation char ‘\’).

· Open a ‘shell’ by using the Start->Run, and then type CMD (used to use COMMAND on Win9x systems).

· CD over to the directory C:\Program Files\Microsoft Visual Studio .NET 2003\Vc7\bin and run VCVARS32.BAT to get paths and include into your LOCAL environment.  This only applies to this CMD window, and does not affect the System or User Env variables. Typing SET PATH and SET INCLUDE and SET LIB before and after this batch file will show you the changes it makes.
· CD your working directory over to the make-3.80 directory, then type ‘nmake /f NMakefile’ (no quotes).  This should build directories WinRel and WinDebug.

· Close the CMD window.

· Edit the System Environmental Variable PATH to includes the path to the WinRel directory.

4.0  Build EPICS Base
· Download EPICS base for 3.14.6 from the EPICS website.  

· Unpack (using WinZip) and put EPICS base in a directory of your choice, e.g. C:\EPICS. This creates a directory C:\EPICS\base-3.14.6  .  This is the <top> directory.
· Using My_Computer->Properties->Advanced->Environmental_Variables: 
1) Create new System Environmental Variables for EPICS:

· EPICS_HOST_ARCH       win32-x86

· EPICS_BASE

  C:\EPICS\base-3.14.6

2) Prefix the PATH System Environmental Variable with:

· %EPICS_BASE%\bin\%EPICS_HOST_ARCH%;

· Open a new CMD window by using Start->Run, and then type CMD.
· In the Visual Studio directory, run …Vc7\bin\VCVARS32.bat

· Move to the <top> directory C:\EPICS\base-3.14.6.
· Type:  make    This should build EPICS base.
· Test by typing ‘caget yourPVname’.  That should return the value of yourPVname from a working IOC on your network. 

5.0 Build an Example Extension

This section will help to build an example extension that is included in the base distribution.

· Using My_Computer->Properties->Advanced->Environmental_Variables: 

1) Create a new System Environmental Variable:

· EPICS_EXTENSIONS
 C:\EPICS\extensions

2) Prefix the PATH System Environmental Variable with:

· %EPICS_EXTENSIONS%\bin\%EPICS_HOST_ARCH%;

· Download from the EPICS site the extensions file 

extensionsConfigure_20040406.tar.gz
· Unpack and install to C:\EPICS.  This will create a4 directory ‘extensions’, which will have a Makefile and a ‘configure’ directory in it.
· Open a CMD window via Start->Run and entering Cmd.

· Migrate to the C:\EPICS\extensions\configure directory.

· Edit file RELEASE to point to your base, e.g. :  
· EPICS_BASE=C:\EPICS\base-3.14.6  
· Edit file RELEASE.win32-x86 to remove pointers (which would overrule RELEASE settings) 
· Comment out the EPICS_BASE definition (# sign as first character in line).

· Comment out the EPICS_EXTENSIONS definition.

· In the configure directory, type ‘make’.

Now the example extension will be built.

· Migrate to the extensions directory.
· Type:

makeBaseExt.pl –t example example

· This will create a src directory with a Makefile and a folder ‘example’.

· Go into the example folder.

· Type ‘make’.  This will create an application ‘caExample’ in the extensions\bin\win32-x86 directory.

· To run the application, type caExample yourPVname.  It will return the value of the specified record.  
6.0 Build an Example Application

This section will use Perl scripts included in EPICS Base to build an example application on the Win32 target.  Most of this is copied from the IOC Application Developers Reference, Chapter 2.
· Open a new CMD window by using Start->Run, and then type CMD.
· Create a new directory for the EPICS application, e.g. c:\EPICS\testAPP.  Move into this directory.  

· Run the two Perl scripts to create the application myexample:

1. makeBaseApp.pl -t example myexample

2. makeBaseApp.pl -i -t example myexample
· Build the application by typing ‘make’.

7.0 Run a softIoc
This section will describe how to run the application’s task myexample, on a softIoc. The file st.cmd contains IOC commands that load the database and start the IOC running. 
· CD to C:\EPICS\testAPP\iocBoot\iocmyexample
· Type: C:\EPICS\testAPP\bin\win32-x86\myexample st.cmd
· If the IOC launched you should see the prompt epics>.

· Type ‘help’ to see some IOC commands.  For example, ‘dbl’ will list the records in the IOC.  See Chapter 9 IOC Test Facilities and Chapter 18 IOC Shell of the IOC Developers Guide for more IOC commands.
The above two commands could be put into a batch file for simpler startup.

8.0 Deploying a softIoc application to a ‘clean’ PC:

A statically-built application can be easily deployed to a target machine that knows nothing of EPICS.  These are the basic steps to deploy a statically-built application to a ‘clean’ Win32 computer.
The standard build method for Win32 is STATIC=NO.  This will build EPICS and applications to use a DLL and other libraries.  .  To perform a STATIC build, edit …/base-3.14.6/configure/CONFIG.  Change #STATIC_BUILD=NO to STATIC_BUILD=YES.  Base and the application must be rebuilt after the CONFIG settings have been changed.

· On the ‘building’ PC, edit the CONFIG file as described above.

· Build base.

· cd $EPICS_BASE

· make clean

· make

· Build the (previously-made-via-makeBaseApp.pl))application, e.g:.

· CD C:\EPICS\testApp3
· make clean

· make

· Make a copy of the application testApp3 folder for the target’s disk.  

· You can eliminate some of the applications directories for the target PC to make the footprint smaller.  My example app was about 2 MB. I retained only the following directories on the target disk and the application seemed to work: bin, db, dbd, and iocBoot.

· The path to the application must be the same on the building-PC and the target-PC.  Otherwise you’ll need to manually edit the envPaths file on the target to match the revised (application) <TOP>. Note that symbolic links are not ‘copied’ but are replaced with the full path on the building machine.
· A sample batch file is shown below to simplify starting the IOC for application win3 whose <TOP> is C:\EPICS\testApp3 :

REM Simplified IOC boot file by Sichta on Sep 03 2004

CD C:\EPICS\testApp3\iocBoot\iocwin3

C:\EPICS\testApp3\bin\win32-x86\win3 st.cmd

· You should copy base-3.14.6/bin/win32-x86/caRepeater (statically-built) from the EPICS base folder to the target.  The caRepeater task should be started (manually, Startup method) on the target before the soft Ioc is started.  Otherwise you will get two errors about a missing caRepeater task.

9.0 Hints

· The example application will create record names beginning with the username of the builder.  This username should not contain spaces.  For example, user ‘Paul Sichta’ would create (invalid) record names having a space in them.
· To prevent the softIOC and Channel Access clients (if any of them are installed on the PC) from doing a network broadcast to search for external PV’s I usually set the following two environmental variables:

EPICS_CA_AUTO_ADDR_LIST 
NO

EPICS_CA_ADDR_LIST

IP_of_IOC#1  IP_of_IOC#2  IP_of_IOC#3  ….

· You can run multiple softIOC on one computer.  However, each must use a different port. (5064 and 5065 are the standard ones.  Use 5066 for a 2nd IOC, 5067 for 3rd, etc…):

For a 2nd IOC:

setenv EPICS_CA_SERVER_PORT 5066

· When running multiple IOCs be sure that identical PV names are not on  multiple IOCs. 
· The task caRepeater.exe must be stopped/aborted when a ‘make uninstall’ or other make operation that needs to delete the bin folder/tasks.  System can’t delete the file if it is ‘in use’.
· When you create a system environmental variable it won’t be part of the environment of an already-opened CMD window.  Start a new CMD or manually enter the new variable in the current CMD session.

· Paths in Windows should use backslashes ‘\’ not regular slash ‘/’ like in unix.  In some cases windows will accept either a regular slash, but some utilities and programs will not like that syntax.  Use the \ for windows.

