


Panoptupenko A.M. E11-99-231
LISP-cucreMa s 10THYECKOTO aHAIH3a U BU3YyaATU3aUMH JaHHBIX .
(OnucaHde IHHAMHKH CHCTEMBI)

[Ipencrasnena Mobunehag cucrema UNIX nng norudgeckoro aHanu3a U BUsyainsa-
UMM JaHHbBIX, paboratoitas B cpege X11/Motif. Jloruuecku cHcTeMa COCTOMT U3 TpeX
KOMITOHEHTOB — rpadHuecKoro pefakTopa, HHTepnperaropa a3sika Standard LISP u
Monynsa uHTepgeiica Mexny rpadudeckiuM penaktopoM H LISP-unrepnperatopoM. C
TIOMOLLBIO TPathHYECKOTO penakTopa, UCoib3yd 6a3oBelil Habop rpadudeckHx 06beK-
TOB, TaKHX KaK JIMHHS, TPIMOYTOILHUK, SJUTHIIC, TEKCT H T.JA., MOXHO co3faBaTs Gonee
CIOXKHBIE COCTaBHBIE OGBEKTBl — LUKabl, THCTOTPaMMbl, KOMIIOHEHTEI JIOTHYECKHX
CXeM, H COXpaHsThb HX B afinax xak LISP-nporpamMel. DTo Mo3BonAeT co3gaBaTh GU-
6IMOTEKH M3 HacTO HUCIMONB3YEMBIX CITOXHBIX rpapHIecKHX KOMIIOHEHTOB. [IuHaMude-
CKHE CBS3M MexXHy TrpagudeckuMu. arpubyramMH OOGBEKTOB pealM3yloTcd uepe3
LISP-nporpaMmel. AHanu3 otobpaxaeMbIX JAHHBIX MOXET OCYIIECTBASTbLC KaK aHa-
JIUTHIECKH, ¢ HCrtonb30BaHHeM LISP-niporpamMmel, Tak M YHCNEHHO, C HCTIONB30BAHHEM
nporpamm C unu FORTRAN. Kommunmuposanusie LISP, C 1 FORTRAN nporpamMMer
MOTYT 3arpyXarbcd B MaMsATh KOMIbIOTEPA IHHAMUYECKH BO BpeMs paGoThI CUCTEMBIL.

Pabora Bhimonnena B JlabopaTopui BEIYHCIHTENBHONH TEXHHKH H aBTOMAaTH3aLMH
OWN.

Coobiienne OGbeAMHEHHOrO MHCTHTYTA AAePHBIX UccnegoBanuit. [Jybua, 1999 -
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LISP-Based System for the Logic Analysis and Visualization

of the Data

(Description of the System Dynamics)

The portable UNIX system for the logic analysis and visualization of the data
working in X11/Motif environment is presented. The system consists of three log-
ical components — the graphics editor, Standard LISP interpreter and the interface
between the graphics editor and LISP interpreter module. With the help of the
graphics editor and using a base set of graphics objects — lines, rectangles, el-
lipses, texts, etc. it is possible to create more complex compound objects — scales,
histograms, logic circuits components, and to store them as LISP programs. It al-
lows one to create libraries from a frequently used complex graphics components.
The dynamic links between the graphics attributes of objects are realized via LISP
programs. The analysis of the displayed data can be carried out as algebraically,
using LISP programs, as numerically using C or FORTRAN programs. Compiled
LISP, C and FORTRAN programs can be loaded into computer memory dynami-
cally at run time.

The investigation has been performed at the Laboratory of Computing Tech-
niques and Automation, JINR.
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1. Introduction

The portable UNIX system for the logic analysis and visualization of the
data working in X11/Motif environment is presented. The system consists of
three logical components—the graphics editor, Standard LISP interpreter [3] and
the interface between the graphics editor and LISP interpreter module. With
the help of the graphics editor and using a base set of graphics objects—lines,
rectangles, ellipses, texts, ...(fig. 1.) it is possible to create more complex
compound objects—scales, histograms, logic circuits components, .. .(fig. 2.) and
to store them as LISP programs. It allows to create libraries from a frequently used
complex graphics components. The dynamic links between the graphics attributes
of objects are realized via LISP programs. The analysis of the displayed data can
be carried out as algebraically, using LISP programs, as numerically using C or
FORTRAN programs [4]. Compiled LISP, C and FORTRAN programs can be
loaded into computzr memory dynamically at run time.

2. Description of the system dynamics

The interaction between the system and external data sources is accomplished
via the input data objects D). Each of these objects is defined with some set
of attributes dﬁ”). " On object creations each of its attributes is assigned some
default value dEp) — 65”). During the system work the acquired data update the
attributes’ values.

Each screen graphics image corresponds to some graphics object G, The
graphics objects G(9) are defined by some dynamic g(q) and static s§Q) attributes
and by the information on available shapes, defined by shape objects S(), for their
representation. Like the previous case, on graphics object creation its attributes

(9 P /,(q) (@) - GrJ(q)

are assigned some default values g;
Depending on attributes’ values, one of shape objects S() for representation
of graphics object on the screen is created.
The difference between dynamic and static attributes is that the values of the

first depend on input data objects attributes values and graphics objects attributes
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values, and the values of the latter may be changed by a user with the help of a
mouse or keyboard.

As from one side, the areas of allowed values of input data objects attributes
and graphics objects dynamic attributes differ significantly. In the first case it
might be arbitrary LISP expressions, and in the second—only integers, strings
or functional definitions (lambda expression or addresses of compiled functions).
And from the other side—there is no “one to one” correspondence between input
data objects attributes and dynamic attributes of graphics objects. Thus dynamic
links objects £(") are used to set dynamic links between attributes.

Each of such objects is defined: by some set of attributes l(r) by assigning a
correspondent graphics object G(¥) and input data object D(®); by assigning links
between the attributes g,@ and 1!”); and dependencies ¢$r) (dg.p) l(q) D)=
1) On dynamic links object creation each of its attributes is defaulted lEr) —
/\ET) or ¢>fr)((51(.p), e, /\,(cq), o)

" As well as the correspondent graphics object G@ is created. The default val-
ues of attributes of dynamic links object are used to set the default attributes values
for all of the objects being created. The dependencies ¢$r)(d§-p), ... ,l,(cq), ...) can
be implemented as LISP, C or FORTRAN programs {1-3]. '

- Shape objects S(*) are defined with some attrlbutes 8;
content components—primitive shape objects S( $)

() and by setting its

And at last primitive shape objects Sa realize the base set graphics primitives
(see fig. 1.) which are used to construct compound graphics objects with dynamic
parameters (see fig. 2).

3. Primitive shape bbj_ects

. Presently the system has 14 types of primitive shape objects—a rectangle,
rounded rectangle, square, rounded square, polyline, polygon, regular. pblyline
regular polygon, scale, circle, ellipse, arch, eIllptlcal arch and text. If necessary
this list can be extended. ' '

. For texts displaying Typel fonts and LISP 1nterpreter built-in Type] fonts
rasteriser from X11 are used.

Each of Objeclb is ‘characterized by some set- of X]l graphic attrlbutes and
geometry attributes (z,y, w, h, ¢), where z, y-are the coordinates of the boundmg
box rectangle top left corner, ¢—is the angle between the z axis and rectangle.

Height h and width.w of a-rectangle may. have negative values. In which
case the drawing direction is changed, resulting to its flipping in shifted by (z,y)
and rotated by angle ¢ coordinates system.
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Puc. 2. Exarﬁple of graphic objecl-s of
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4. Conclusion

This system is a by-product of the author work on development of the GUI
for the computer algebra system REDUCE [2]. In principle, some additional
efforts being spent, it can be used in expert systems. This work was supported
in part by the INTAS grant No. INTAS-96-0842.
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