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Abstract

Optical Diagnostics for Tesla Test Facility Besy
Laboratory[1] have beeprovided by INFN groups of
Frascatiand Roma2.More than fifteen diagnostistation
have been installed on tHel'F beam lineand Testbeam

- previousexperiences [3andwell known hw/sw has
to be preferred to reduce the efforts for development.
Our previousexperiencewith Apple Macintosh for
hardware andinstrumentation controlsand for data
acquisition and analysis, defined the preferencefor the
computers. Theharacteristics oMacOSandthe need of

line and operatedvith the Optical Diagnostics Control VME modules for 1/0 defined requirements for the

System (ODCS). ODCS is a stand alone sydtesed on
Macintosh computeand providesfull control over the
specific hardware while a network based Control
System[2] takes care of the whole TTF.

This paper describes the ODCS systemfattures and
the solutions utilised tantegrateODCS with the TTF
control system.

1 THE ODCS

When we started to desigthe Optical Diagnostic
Controls we followed these main guidelines:

architecture. InFigure.l is sketchedthe layout of the
ODCS’s hardware configuration.

The three partners athe systemare shown: in the
InstrumentationAreathe main ODCS computeand the
TTF host (VME-Sparc Computer), the Operator’'s
Console in the Control Room. The two Macintosh are
linked to the VMEcratevia a fibre opticlink (Lextel
LL3000 series);this ensure arhigh bandwidthfor data
transfer and moreover allows the Operator's Console to be
located at quite long distance from the VME crate (approx.
80m.). The VME memoryspace is seerfrom the

- the system has to be used for hardware control as whpcintosh as it was within its 32-béddressspace and
as for data acquisition and analysis: a common directly accessedain computerand Operator'sConsole

software environment should be preferred;

have also a connection to the networkatzesghe local

- the large number of heavyimages continuously servicesand toallow their remote control by means of

transferrecbetweenthe computer hosting thknage
Grabberandthe Operator'sConsole shouldn’effect

Timbuktu (Farallon). On th@perator'sConsole runs an
FTP server to allow downloading of images and

the network and moreover shouldn’t be limited by théneasurements from any machine.

network’s bandwidth and traffic on it;

- furthermorethe transferspeedmust be highenough
to allow real time measurements;

- the system must be easigxpandable inorder to
follow the further development of the TTF linac;

- remote control of the whole system mustdiiewed
in order to permit operationand maintenance from

“home”;
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All the software tools have beendeveloped using
LabVIEW™ from National Instruments. For the |dewel
communication routines C libraries have been written and
importedinto LabVIEW Vis using CIN (Code Interface
Node).

The ImageGrabber (anumber of themhave been
successfullyused) ishosted bythe Main computer and
controlled with LabVIEW. The beam trigger isised to
synchronise the image grabbing with the beputses.
For specialmeasurements (lowntensity radiation, time
resolved measurements) aimtensified camera from
Princeton Instruments is uselds interface to controller
unit is installed directlyinto the Operator'sConsole and
operated locally.

Input/Output  with hardware is performedising IP
(Industry Pack)l/O modules: digital 10, DAC, Step
Motor Controller, etc.

2 DATA SHARING AND
COMMUNICATION

2.1 Shared memory

Although the two Macsndtheir functionality can be
mergedinto one, wedecide touse the twocomputers



configuration inorder toavoid the Operator'sConsole to image, or the projections, or just the RMS valuegwan
be slowed down from the operatioredated tothe images all of them. Projectionsand statistics of images are
acquisition and digitisation. With this splitting of calculated while writing to VME to improve the speed.
functionality, the Main computer takeare ofthe Image
Grabber and I/Gontrols while theOperator'sConsole is

used todisplay data, taun automaticproceduresfor the Figure2 shows a flow chart outlining the execution of a
measurements and for data analysis. Information about td&émmand. The operatalicks a button on itsgraphic
system and the imagesare written from the Main displayto, for instance, insert an OTBcreen afstation
computer into a RAM memory in the VMErate; the “n” named “lexp3”. A command iswritten into the
Main can beconsidered aghe system's“server”. The mailbox to beexecuted bythe Main and when it is
Operator's Console and the TTF Control System are completed, thevariable ele[n].screen isipdated tovalue
hostsandthey accessnformation in the same wasince <otr”. The display software of the Operator's Console
they sharethe same VME RAM memory. Furthermore,detect this change and update the graphic display
since the two hostdon't control thehardwaredirectly, a  accordingly.

set of mailboxeshave beendefined in order tosend Commands from the TTF host are executed instrae
commands to/from the server. way. Theinterfaceprogram use the same C routines to

Because LabVIEWdoesn't support C-like pointer read/writethe mailboxes whilalata aredirectly readfrom

variables, a C structure has been defined to maghttied the ODCS_memsharedmemory and sent through the

VME memory and C routines have been written to network to a console running a display application.
read/write from/to this structure. They have béaported

2.2 Commands and Readout

into LabVIEW Vis as CINs. At the same time the TTH
host interface application includegshe same C-structure| |E 2 —
(the same header file) for its read/write routines. 7 opCs_mem] | =
E—— ttf.diag/1exp3/viewscreen/otr=in ———
struct ODCS_mem { I':|_§_| mbx[0]
uint32 Syslnited; * Memory map inited */ Operator Console
mailbox mbx[NumOfMbx];  /* mailboxes */ 4
modules mod[NumOfMod];  /* VME modules tables */ Screen-otr S
elements ele[NumOfEle]; /* elements tables */ Hight=off 0
extele xele[NumOfextele]; /* external elements */
images ima[NumOfima];  /* 512x512 8-bit image */ }; Figure2: Execution of @ommandfrom the Operator’s

Tablel: The C structure thadefines the “real-time” Console and readout from Shared Memory
database of ODCS 2.3 Data from TTF Control System

In Tablel ispresentedhe C-structuredefined to map ODCS hasheenalso designed to sendommands and
the sharedmemory. Themailboxtype is a container for receiveinformation from the TTF Control System. This
commandsstrings to/from the Main computaand the is very important when somerocedureshave to be
other two partners: fouunidirectional Mailboxes are executedautomatically as, for instance, themittance
implemented. Commandse codedfollowing the format measurement. In thisasethe current of one or more
defined for TTF, i.e. “facility/device/location/property” quadrupolesnust be set tachangethe beam optics and
and looks like: “ttf.diag/viewscreen/1bcl/screen=otr". readduring the measurement. For this purpose xete[]

mod[] array (nodulestype) contains information about array oftype exteleis used. Typextelemainly consists
the hardware and isused by the Main to execute of a stringand afloat variable: in the string th®©DCS
commands. Every ele[] array element contains informationrites the name of the item whose values is needed (e.g. a
about the status of a diagnostitation and the I/O quadrupole current:
channels that uses; it ispdated bythe Main and TTF.MAGNETS/DOUBLET/F2EXP1/PS.RBV)  while
continuously red by the Operator’'s Consoledfieshdata the TTF host continuouslgheckthis list andupdate the
on graphic display. ima[] array is the container for the lastalues of listed item in theorrespondenfloat variable.
image taken aevery diagnosticstation, its projections When the quadrupole’scurrent has to bechanged, the
andRMS values (i.e.center ofmass, sigmasandtotal procedurerunning in the Console write @ommandinto
intensity. ima[] and ele[] are indexed in the same way (e.the TTF host's mailboxandwaits for the replymessage
image for ele[n] is given by ima[n]). that confirms the completion of the command.

Whenthe Image Grabber iset in order todigitise the
image seen from theamera atstation “n”, ima[n] is
continuously updated from the Main computer. The
operator can configure its display tpdateeither the full



3 PERFORMANCES We havealso tested a LabVIEWhttp serverthat we

The present configuration of the ODCS still consists dplanned to install to distribute measurementsrma«ﬂtlme
a Macintosh 7100/66and a Macintosh 8100/110 data to members of collaboration.
computers. The first one is the Main compwad hosts
the Image Grabber; the second is the Operator’'s Console. 5 ACKONWLEGMENTS
The Main can digitise and transfer to the VMEf-size I'm grateful to all the colleagues of INF-LNF in
images (384x256 pixels) at more than 1Huall-size Frascati for their work developing part of theftware for
images are refreshed at ©1%1z. Execution of @aommand ODCS. Many thanks also to the DES¥lleagues and
takes approximately, but usually less, than 1sec. This tiseir continuos collaboratiomnd support especially to
mainly due to the timeeeded toexecutethe routine that K.Relich and O.Hensler that implemented ihierface to
readsthe images from thémage Grabber boardand the TTF Controls.
one that writes it to the VMETheseroutines, being
LabVIEW CINs, prevent LabVIEW and the MacOS to run REFERENCES
other tasks in parallel. At 1Hz beam repetiti@te the [1] TESLA-Colaboration, “TESLA TESTFACILITY
Maintosh CPU is thetioccupied” running these routines LINAC - Design Report’, DESY-TESLA 95-01
for somehundred ofmilliseconds. Actually, théncrease (1995)

R - ; 2] K. Relich etal, “DOOCS: anObject Oriented
of speed ofcommands execution isot a critical issue Control System as the Integrating Part of the TTF

since the typical command, i.e. the insertion/extraction of 5o Proceedings of ICALEPS97, Beijing China
a view screen inthe beamline by means of stepper [3] L. Catani et.al., “Commissioningnd Operation of
motor, needssome seconds to be completddom the the Control System of the LISAuperconducting
actuator. Linac”, ICALEPCS'93, Nucl. Instr. Meth. ifPhys.
Res. A 352 (1994) 71-74
4 COMMENTS AND FUTURE
DEVELOPMENTS

Since 1997 ODCS is used daily from TDperators to
help the transport of the beam and for measurements. New
tools are continuously developed andontrols for new
diagnostic deviceareimplemented as thegre added. For
normal operation the diagnostistations are usually
operatedfrom a TTF Control System console via the
interface to ODCS while measurementsare performed
using automated procedures on the ODCS console.

Becausenew and much faster computersare now
available, we planned topgradethe two Macintosh. The
Main computer will be the one to lveplacedfirst and we
have three open options:

1- a new MacG3will be installed besidethe actual
Main. The latter will continue to hosindrun thelmage
Grabber while the new onewill take care of the
communications and commands execution;

2- the new MacG3 will completelgeplacethe existing
Main;

3- the newMacG3 will be used tohost and run the
Image Grabber and a nemmnbedded/ME Sparccomputer
running LabVIEW will be the new Main.

It is likely that thethreeoptions will beimplemented
in the order as successive upgrade stages.

If option 3 will not berealised we planned tmstall
“network mailboxes” toallow execution ofcommands
from a remote computer. These have been successfully
tested already with a TCP/IP server VI (based on
LabVIEW TCP/IP tools) running in the Maisomputer
that receive commanddgrom authorised hosts on the
network. AnotherTCP/IP server VI will interface the
VME shared memory and will send datafor remote
display.
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