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Abstract A special button in Menu allowseading description
files, after which an corresponding accelerator is

MAPA (Modular AcceleratoPhysics Analysis) is instantiated. Weprovided MAPA with parsers for
an objectorientedapplication foracceleratodesign and readingboth from the MAPA-nativeand SIF (MAD)
analysis with a Motifbasedgraphical user interface. format. This implies that the set ddccelerator
MAPA has been ported to AlX, Linux, HPUX, Solariselements of MAPA is full enough: has all elements
andIRIX. MAPA provides anintuitive environment currently in use in MAD.
for accelerator study and design. The userbsarg up
windows for fully nonlinear analysis o#ccelerator
lattices in any number of dimensions. Therrent
analysis methods of Lifetime plotand Surfaces of
Sections have been usedataalyzethe improved lattice
design of Vn, Caryand Shasharina (thionference).
MAPA can now read and write Standard Interchange
Format (MAD) accelerator descriptidites and it has a
general graphical user interface for adding, changing a

deleting elements. consistency checks preve
deletion of used elementsand creation of recursive mass[0.510999 |
beamlines. Plans include development of a richer set || ***=**"*
modeling tools and the ability to invoke existing [|cioselecere
modeling codes through the MAPA interface. Fig. 1 A typical view of MAPA GUI: awindow for
choosing the system, contralindow and window for
1 MAPA AS A FRAMEWORK FOR changing parameters.
STUDYING DYNAMIC SYSTEMS AND
ACCELERATORS 2 GRAPHICAL ANALYSIS OF
MAPA was created insuch a way, that many ACCELERATOR

dynamical systems can be studied within it with the use \aPA has a rich set of graphical methods for
of the same graphical user interface. o_rder to hook analysis of accelerators. Byinvoking the menus
up a system to theode,users have to inherit ilrom  gescribed above, a user can bring up surfaces of sections
Sys_tem-Map tree class h|er§rchyand re_present IS (Fig. 2), which have means for starting orbftem
attributes as parameters, options and strings.  ¢jicks, or by choosing initial conditions in theots,
Eachsystem should berovidedwith the method int  erasing orbits, zoom-iandout, and changethe order
Advance(double* p)which describesthe way the d ne axis to see orbits in configuration space.
dimensional array of coordinates changes in gigp of A special window can be brought up fidynamical
time. MAPA has many systeniscluded already (non- changes ofthe beamline: adding, removing and
linear maps, toroidal magnetic systems for p|asm€hanging the elements (Fig. 3).
confinement and accelerators). _ _ Another powerful means for the accelerator study is
On the Fig. 1, weshowed atypical view of the 5 |jfetime plot (see Fig. 4, where different color

GUL. The upper lefindow has two systems, one of jngicate differentconfining properties of phasspace
which is an accelerator (empty beamline by default). Bjcations).

clicking on the button, the user chooses the system, and Finally, MAPA can performsimulations relevant
brings the system contrelindow (uppemight onFig. g the system, like Monte Carlo simulations (Fig. 5).
1). This window has several menus for invoking As always, parameters ofthe calculationscan be

methods for the system contramd graphicalanalysis. changed interactively and dynamically.
Thus, the window for changingarameters can be

brought up for dynamical changes of the system.
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Fig. 3 A window for changing the beamline.
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Fig. 4 Lifetime plots.
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Fig. 5 Monte Carlo simulation for ALS.

3 SPECIAL FEATURE OF MAPA AND
FUTURE PLANS

MAPA is a framework for studying dynaical
systems. It is specially well suited for studying
accelerators. All parameters of accelerator can be
changeddynamically through a usdriendly graphical
interface. Several dynamical systems can be instantiated
simultaneously for the ease of comparison. MAPA has
a rich set of graphical analysis means. MAPA is easily
extended anghortable across many platforms. MAPA
reads and writes MAD files.

Plans are atwork to invoke Differential Algebra
methods for rapid trackingnd non-linear map analysis.
Fitting facility will also be included soon.
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