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The current Control System for the PSI Secondary 
Beam Lines has evolved from the former system, which 
was based on the usage of Atari ST computers [1]. The 
basic principle behind the current system is still the 
same: All 7 areas must be independent of each other, 
but should use the same software (e.g. Operating 
System and Programs) and hardware components (e.g. 
Camac and Road-C). If one area is down, the others 
shouldn't be affected by this event. 

But if resources like power supplies have to be shared, 
then there should be the possibility to connect the 
components of 2 areas via networking. Furthermore, 
the system has to be small, simple and easy 
maintainable. This has been realized during the years 
1995-96 and constantly improved over the last 2 years 
by using Intel-CPU based PCs as hardware platforms 
running MS Windows 95 as OS and utilizing a TCP-IP 
Client/Server architecture (see Fig 1). 

 
Fig 1: Schematic view of the Client/Server architecture for one experimental area and the 
most important soft- and hardware (maintained by the CHG, OG 8562) components in use. 
Client and server software may reside in 2 separate PCs or in one and the same PC. 

 
Fig 2: Picture of a typical Camac Crate. From left to right: Display unit, CRCI 
interface, 200 MHz Scaler, 2 SMK units, Reservation module and 2 Kinetics RS-
232 Crate controllers (master and slave). Crate maintained by OG 8562. 

 



The TCP/IP client-server programming interface is 
public in order to allow experimentalists to write their 
own VAX programs to set devices or to record set-
tings. Sample code in C and in Fortran is available 
electronically [2]. Each area has its own CAMAC crate 
which is connected via RS-232 with the server PC and 
contains interfaces and modules according to the needs 

of  this area. In Fig 2 a photograph of a typically 
equipped Camac crate (the one of the µE4 area) is 
shown. All area and server PCs are inter-connected via 
Ethernet and included in the 2 Microsoft Network 
groups (AEA and AEA_NT) for easy maintenance 
(backups, downloading of new programs, upgrades 
etc.) (see Fig 3).  
The hardware outfit of the used PCs does not 
correspond to the normal PSI standards and is rather 
spartanic and cost effective, but with enough memory 
and CPU power to deliver the necessary performance. 
As operating system Windows 95 (including MS Plus!) 
is used. If a system has to be rebooted or if it does it 
automatically after a power failure, then no user 
interference is required to bring the system up again. 
This is important for the unattended servers, which 
have no video monitor and no keyboard. The Logon 
procedure is bypassed by choosing Windows Logon as 
Primary Network Logon feature in the Network 
Configuration setup. But the server PCs have a mouse 
in order to avoid an error message by Windows 95, 
which would bring the automatic boot procedure to a 
halt. The need for rebooting is relatively rare (less than 
once per 2 weeks), which is much better than under 
Windows 3.1 (used to be once per day). The standard 
software outfit of the area PCs is dedicated for the 
needs of the users. The MS System Agent (included in 
the MS Plus! package) is activated on all PCs in order 

to tidy up the disks periodically. On all server PCs the 
CAMAC server and pcAnywhere (in host mode) are 
started up automatically at the end of each boot 
procedure. Below follows a list with short descriptions 
of some of the programs (Optima et al. for Windows 95 
[3]) available on the area PCs. They are all 
programmed in C++ using the WIN32-API and an own 

static class library [MyWPP.Lib, a subset of Blaise 
Computing's WIN++ for MS Windows 3.1 (1991) 
ported to WIN32]. In order to add some additionally 
needed functionality to the WIN32-API, a few DLLs 
(Direct Link Libraries) have been created. All 
programs and libraries run under Windows 95 and 
Windows NT. (Former versions were running under 
Windows 3.1 and/or without TCP/IP client-server 
support.) 
 
Set Point Program (DevoIP32.Exe): This program is 
the basic I/O control program, which allows the user to 
control the settings of all devices. Each device may be 
set individually via keyboard input or all devices 
together (or only a subset of it) may be set from disk 
file. The display of the device parameters (name, DAC 
value and ADC value) is done via a page per page view 
(see Fig. 4). One page contains up to 16 devices. The 
actual settings may be stored on disk file or compared 
with settings saved on disk file previously. 
 
Optima Program (OptaIP32.Exe): This program 
allows the user to bring up an arbitrary experimental 
rate to a maximum by changing the settings of magnetic 
elements, slits and/or ev. other devices of a beam line 
according to a chosen script file given to the program 
as input. When running, some output is displayed in 
three different windows of which one is graphical with 

Fig 3: Schematic view of the connectivity via Ethernet of the PCs for all 7 experimental areas 
of  the PSI Secondary Beam Line Control System (in network groups AEA and AEA_NT). 
 

 



auto scaling capabilities (see Fig. 5). The input script 
file can be modified either with a simple text editor or 
with a special GUI editor. 
 
Combi Control Program (CoCoIP32.Exe): This 
program is specially designed for collecting more 
information about the current status of power supplies 
controlled via  ROAD-C combi devices (DAC, ADC, 

remote switch and some diagnostics are in the same 
plug-in unit). Besides switching on and off the main 
power for the devices one has also the possibility to set 
a value, to increment or decrement it or to inspect each 
meaningful bit of the status word of a selected power 
supply. All devices of a beam line having a combi are 
listed in a so called combo-box and may be selected by 
double-clicking at the desired device name. 

 
Fig. 4: Set Point Program for setting and reading the different 
devices interactively. Buttons allow the user to perform 
different useful operations with the settings. 

 

Fig 5: A typical output of the rate optimizing program Optima at the PiM3 area with the 2 text 
windows (Logging and Messages) and the window with the graphic plots of the measured rates as well 
as the interactive window for adjusting scales and offsets of the different plots. 

 



Interactive CAMAC Command Program 
(ICCTCP32.Exe): This program represents an expert 
tool for debugging CAMAC. It allows to perform 
interactively all possible Camac commands (single or 
in a loop). The most general commands like Dataway 
Z, C, I etc. may be done directly by clicking at reserved 
buttons. A list of up to 10 commands may be typed in, 
stored or loaded from disk file. When executed, besides 
the data input/output also Q and X are displayed for 
each Camac transfer. The data representation may be 
chosen to be binary, octal, decimal or hexa-decimal. 
All Camac transfers are recorded and may be reviewed 
on demand by opening a special history window. 
 
Accelerator Status (AccSta32.Exe): This program 
receives the UDP/IP packages broadcasted at a rate of 
1 Hz by a computer in the PSI accelerator domain. The 
information contained in these packages is analyzed, 
stored and displayed in different manner like analog or 
as history plot (see Fig. 6). The user may choose 
himself which beam current(s) and which history time 
span(s) he wants to have displayed. Beam drop-outs, 
availability and charge are also summed up and 
displayed upon request. All operator's messages and all 
HE-beam dropouts are collected in 2 Ascii files and 
may be inspected anytime on request. Every 5 minutes 
or when exiting, the history data collected so far are 

saved in a file as backup information for a desired or 
forced restart of the program. This program has also 
proved to be a useful ad-hoc beam monitor during the 
commissioning of the neutron guides of the spallation 
neutron source (SINQ). There exists also a somewhat 
simplified Java Applet version of this program. This 
applet consists of 17 classes totaling 66 kB of code and 
3 GIF files having together 70 kB of size [4]. 
 
On-line Transport (Tpmenu32.Exe): In order to 
debug new or modified beam lines it is advantageous 
for the beam physicist to have a version of Transport 
on some of the area PCs. This is the case for areas, 
where some development is still going on. If one of the 
startup parameters of transport is properly set, then the 
possibility to read in and/or set DAC values of the 
magnets directly from Transport via the Camac Server 
PC is activated [5]. 
 
[1] U. Rohrer, Computer Control for Secondary Beam 
Lines at PSI. Annex I of PSI Annual Report 1988, page 
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[2] http://people.web.psi.ch/rohrer_u /tcpip.htm 
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Fig 6: A typical multi window display of the PSI Accelerator Status showing the actual beam currents (with analog 
meters) at the targets M+E (HE) and the Nucleon area (NA) as well as the beam history of the last 72 hours at these 
2 locations. A special window lists some statistical data for each beam line and allows several actions via buttons. 

 


