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Abstract The S.P.A.R.C.-MP framework also provides external
data interface tools that extend the users ability to
onfigure PBO Lab for specific tasks in a variety of ways.
ne such tool iglescribechere, for integrating PBO Lab
with the MATLAB™ environment. MTLAB by The
MathWorks, Inc. [4],providesusers with a mathematical
workspaceenvironment, developmenttools for creating

An externaldatainterfacetool hasbeendevelopedor the
Particle Beam Optics Laboratory (PBO Lab™). The PB
Lab application provides an environment for tiraphical
set up of beam line modeland execution of multiple
optics programs thagre implemented as Application

Modules in asingle user-friendly graphic interfacshell. user interface windowsand plotting data, aswell as

The externaldata interface (EDI)tools that have been supporting . bothcomoiled and interpreted brogrammin
implemented in PBO Lab version 2.0 support the impolrfJpp 9 b P brog 9

and export of beam line model parameters, vasll as anguages. The PBO Lab version 2.0 GUI enables point-

exporting diagnostic data generated frtra different PBO anii((::lg:tli(onsileecéligg di:fnc;gi?:oc:gfxuﬁodr;tavt?)rﬁfvii thand
Lab Application Modules. A variety oflata exchange PP P 9 P

: : : the EDI tools. The PBO Lab EDI toolfor MATLAB
capabilities are providethrough theEDI tools, including . ;

. ) . o allows the user to exchange their selected beammiiogel
a basic implementation using ASCII text files several

different formats. However, one new EDI toobisscribed para_lmeters and .d|agrllost|cs W'th. the_ MTI.‘AB
here that supports dynamic data exchange with environment. Thiglata is madaccessible directly in the
MATLAB ™. In addition tothe exchange ofbeam line MATLAB workspace. The MTLAB EDI tool supports

; . g the execution of compiled C functions or
model parameters and computational diagnostids, tool . . " . . .
) ) i . . Fortran subroutines, iraddition to routines written in
also implements arnntegratedsimulation loop. This o . :
) . MATLAB's interpretedprogramming language. Aasic
allows the user to modify beam limeodel parameters and simulation loop isprovided for the automation ofuser
specify the execution of PBO Lab Application Modules in b ISP

a loop that is externally controlled fromAWILAB using C defined operations.
or Fortran MEX files, or MTLAB M files. 2 PARTICLE BEAM OPTICS

1 INTRODUCTION - LABORATORY
The ParticleBeam Optics Laboratory [1] is amulti- The ParticleBeam Optics Laboratory provides ainique

platform software packagthat combines the capabilitiesgraphic user int_erface;hg Il (described in References
of several different particleptics programsinder asingle [5,6,7]) for multiple particle accelerator related codes.

graphic user interface (GUshell. The focus of the PBO Selected windowsrom a new version of .the PBO Lab
. : . currently under developmeate shown in Figure 1. The
Lab package is onimproving the ease-of-use and

accessibility for legacy opticodes trusted in the PBO !_ab enylronment presents a _cons!smr.mim.tumve
acceleratorcommunity, as well as supportingecently grap hic user interfackor relatedfur?ctlonal]ty n d|fferent
developedobject oriented codesall within a consistent optlcs.(':c.)des. For example, aN'd? variety of .f|tt|.ng
userinterfaceshell. A multi-platform operarchitecture capabllltle.sare supported bythe d!fferent Apphcgtlon
framework called the Shell for Partickecelerator Related Modules in PBO Laband the native specification of

Codes(S.P.A.R.C.-MP)[2] has beerdevelopedior the f|tt|ng var|a|bles§;1dconstra;:nts forea_ch ofthesecodes is
implementation of optics codes as Application Modules iconS|deraby di grgnt. The .c.olnS|st.en'.[ treatmer?t n
Beso Lab, of similar capabilities indifferent optics

the PBO Lab environment. ThHemeworkimplements a :
sophisticated beam line object model #ld anextensive programs, greatlyeducescomplexity for the user. The
O\?,.P.A.R.C.-MPframework providesPBO Lab with a

gg;ig :cf) dSSUIaCn%rggggimtiofgat S'llj'ﬁipsor;roa:/i(;/:snegn va_riety of data visualization f[ools thate used to generate

environment for the graphical sét up of beam hnedels elllpsg plots,_ scatter plots, line plmdbar graphs from

andthe execution of multiple optics programs from the diagnostidata generated bthe different Application
fodules. The framework architecture also supports plug-

single user-friendly interface,without requiring any . ; . . i
. o in tools such as an interactive particle trajectory module, a
knowledge ofthe various formatsnd specific syntax of : : .
hypertext help system, interactivetorials, and external

the mputrequwed bythe dlﬁgrentoptlcs programs. PBO data interface tools.
Lab is capable of generatirgjl the necessaninput for
each Application Module supported bythe framework.
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Figure 1. Screen Shots from the new Particle Beam Optics Laboratory on Windows™.

the MATLAB environment. MTLAB is an interactive

3 PBO LAB EXTERNAL DATA technical computing environment for numerical
computation, visualizatioandsimulation [4]. The PBO

INTERFACE TOOLS

_ . Lab EDI tool for MATLAB supports the exchange lbéam
The PBO Lab external data interface tools are implement@ee  model parameters (Control Parameters) and
in the S.P.A.R.C. MP framework asdependent modules Application output (Computational Diagnostics) with the
that importand/orexport specificdataformats through a MATLAB environment. TheEDI tool also implements
generic EDI tools interface. The EDItools can be an integrategimulation loop with MTLAB that allows
described as aystem of module¢DataRepositories) that the user to modify PBO Lab model parameters, control the
fill an intermediate data structure (Data Interchange) whi€ecution of Application Moduleand access diagnostic
representsthe generic interfacefor the development of data inthe MATLAB environment. The simulation loop
plug-in tools for specific import/export targets. Thata Can be controlled from MILAB using C or Fortran MEX
Interchange is application independent andsupports files, or MATLAB M files [8,9].

@mport/e>_<port targets ftha‘angefrom simple ASC_” files The user directly controls the basic import/exgod]
In a variety of specific formats, to momynamic data o \MATLAB, i.e. the useexecuteshe importandexport
interfaces with external environments, such as thecommands from PBO Lab texchange selecte@ontrol
MATLAB EDI tool described here. Although natrrently parameters and Computational —Diagnostics ~ with
underdevelopment, an application-programmimgerface  MATLAB. If MATLAB is not running then it will be
for the end user tareateEDI plug-ins could be supported launchedand the data will be placed inthe MATLAB
with the S.P.A.R.C. MP framework. workspace. MTLAB canthen beusedfor a variety of
tasks such as post-processing diagnodéita for custom
A new externabatainterfacetool hasbeendeveloped graphics or additionahnalysis with MTLAB toolboxes
for PBO Lab that supportdynamic dataexchangewith —and/or user defined operations. MoGeintrol Parameters
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are modifiable directly from MTLAB and are extracted
from the MATLAB workspace atthe users’request in 4 SUMMARY

PBO Lab. An externaldatainterfacetool hasbeendevelopedor the

rFarticle Beam Optics Laboratory that leverages the
popular mathematical environment, MATLAB. The PBO
II_ab EDI tool for MATLAB supports the import and
a &xport of beam line model parameters, asgll as
Théjiagnostic data generatedrom the different PBO Lab
(Rhysics Application Modules, although Data Repository
modules havenot been completed fomll PBO Lab

files or MATLAB interpreted Mfiles to perform auser- ~Pplications. ~ TheMATLAB EDI tool supports an
defined function. Figure 2 illustrates the SimuIation'c';tteglr"’lte(;j S|mul?t|on I?op tha(tja;gto?ates eli(_ehange_tc;:‘

: ata and execution of userdefined operations wi
Loop execution and data flow. MATLAB MEX or M files.

The PBO Lab EDI Tool also implements a
automated dynamidatainterfacewith MATLAB, passing
Model Control Parameters, Simulation  Contro
Parameters and Computational Diagnostics in
simulation loop that is illustrated in Figure 2.
simulation loop automates the external control
PBO Lab Application Modules by usingompiled MEX
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execute an Application command, and SIM_LOORissd

to terminate the simulation loop. The loop is simple, yet

provides the control that isecessary to perform a variety

of automated tasks. The PBO LEDI tool for MATLAB

enables access to a larg@lection of MATLAB and third

party tools, including Power Systems, Communications,

Control Systems, Signal Processing, Fuzzy Logic and

Neural Network toolboxes.
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