Linux is an operating system that has seen rapid growth in popularity over the last few years.  It is a freely available operating system that is available for a wide variety of hardware platforms including Intel x86, 680x0, PowerPC, Sparc and Alpha.  These implementations are available, in some cases, on VME and CompactPCI as well as desktop platforms.  Linux, which is in principal a free operating system, is generally distributed by vendors that package it with installation and setup routines.  

A typical installation of Linux using a vendor provided distribution typically includes tools such as c/c++ compilers, cvs, perl, grep, web/ftp/nfs servers, etc.  It is therefore a complete Unix system out of the box.  Linux also comes with SAMBA.  SAMBA provides a file and print sharing between Linux and Windows PCs.  This capability would allow easy collaboration between Unix and Windows developers.   Linux also has capabilities available for backup/archiving.  Most SCSI devices (disk, tape, CD) are supported and CD-RW capability is available.

Much of EPICS builds on Linux without much difficulty.   EPICS base compiles with no problems.  Compiled extensions include, but are not limited to, StripTool, et_wish (a TCL/Tk interface), xarr, SDDS and its EPICS extensions, MEDM (although Motif is required at an additional cost), dm2k, alh, and jca (Java Channel Access library).  Linux is also used for development of these tools.  StripTool, for instance, is developed on a Linux machine.

There are two major drawbacks of Linux for EPICS developments:

· The lack of support from WindRiver for vxWorks/ Tornado tools for Linux.  

· The lack of a good database editor  for Linux.  

In principal it should be possible to overcome these drawbacks.  WindRiver has committed some resources to porting its development package to Linux, but so far this development seems to be a constant year or more in the future.  If this happens, it would provide an easy solution.  Also, VxWorks uses the gnu cross compilers for c/c++ developments.  These compilers are freely available and could be installed on Linux.  The header files from another WindRiver development platform could be installed on a Linux machine.  This may have some legal implications that would need to be addressed.  Without this component, only host side (client) applications can be developed.  Another alternative is that there is development to eliminate the dependence of EPICS IOCs on vxWorks.  This would make it possible to replace vxWorks with another operating system.  Linux is even one of the target platforms to replace vxWorks.  

For the development of EPICS databases, Phase 3 is looking into marketing Capfast, a common tool for databases, to Linux.  Another possibility for this is an effort to port gdct, the APS standard tool, to Java.

At present Linux is being used as a client machine at many facilities, including IPNS at Argonne.  At IPNS it is being used for both accelerator and instrument control.  In the accelerator control system, Linux is used side by side with Sun workstations.  In this application the Linux machines usually represent the later additions to the control environment.  Since the WindRiver tools are not available, most development work is still done on the Sun machines.  On the Linux machines they are using medm, StripTool, et_wish, and SDDS tools.  They have also installed some Linux boxes with touch panels as control panels.  It should be noted that the IPNS accelerator is able to achieve ~95% reliability with this system.  EPICS has also been used to implement a new data acquisition system at IPNS.  This system is currently running on one system and is planned for installation on the other twelve machines over the course of the next 2-3 years.  Linux is being used as the primary user interface for this system.  Development for the IOCs is still done on a Sun.  Here Linux is used as a boot server for the IOCs as well as an NFS file server for data written by the IOCs.  The instruments have utilized medm, et_wish, and StripTool to implement operator interfaces.  SDDS has been recently been implemented to log control data and jca is being looked at to link the data acquisition system to new data visualization applications written in Java.

