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Abstn~ct 
Interactive systems enhance the of the in the sense of 
their services, the user to spend less time learning the appl.ication and to 

user-interface is the vehicle for achieving this usabiliW Frameworks, 
architectures, ha\-e been successfuHy used in the development of GUI 

models are usecl to describe the architecture of interactive systems. ]\;loreover, 
reflect the paradigm of the separation between the abstract or semantic aspects of the 
to the final user. Our main goal of the PAC (Present:ition, 

:L INTRODUCUON 

JS".YS 

readers may retrieve and 
concemed with the PAC 

the •;vhole "'IJ't-~'''""" 
nevertheless the m;;;_in differences with the well lcnown 

this work is structured into Section 2 concemecl with 
frmnework and Section 

the Conclusion and 
"'"'"0 "''''"'i""" of the Edition 

L 1 ~aUerm; and í!'rameworks 
to software that can 

software. 

narnes, abstracts and iderrtifies the 
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1.3 

known frameworks 

usefu! for a reusable 00 The 
their roles and collaboratiom: snd the 

In and/or Srnalltalk 
exo-:::m::nc:e in the increase of its 

sorne can be more in 
another A fF<Lmework is defíned as a reusable semifinished architecture for va1ious 

constituted a set of that may conform severa! 
and i t a the;._t c<m instantiated. The 

a frarnework must 
ne::rls. 

of the cal!ed 
for a 

an.d fee!H 
"'''-'!"''"""'"'· to fit into a cus1:omer's business processes. The 

the user-interface V'lithout effects to the 
datamodet 

from 

fundamental structural for the ardiltecture of interactive 
Controller which models an interactive appJJica.tKm 

the 
user il!id the controller for user 

betv.1een the vk:w-controHer 
The Presentation-Abstmction-Control 

cooperettirtg interface 

controller 



s1tuatwns. 

Control 

~-~C~o-ncrete 
1 Control 

1 .~~~.~J 
Abstraction 



lacks semantic power, and situations 

2~1 THE FAC FRAMEWORK SJil'ECIFICATION 
Let A be zrr interface or agent in !he PAC model. the definition of the PAC frameworks, whose 

the class 

the relations among the difffereni classes is shown in ! , we denote: 

C, the abstract class CONTROL 
í:he abstraci: cla.ss ABSTRACTION&PRESE!\TIAOON 

A, th<o abstract dass AJ3STPJ"CTIOl·,J 
P the abstract clas3 PRESEt..ffATION 
PC, í:he abstraet dass PRESENTAHON CO!'TIROLLER 
CC, the ciass CONCF.:EIE CONTROL, e an of CC 
CA, the class CDNCFErE ABSTRACTION, a at> of CA 
CP, the class CONCRETEPFi.ESENTATION·, pan of CP 
CPC, the class OJNCREIE PRESEI'ITATION COl\lTROliER (we Clli'l have seveml classes of this bncL 
u;~•ev' ~·H~. to í:he PAC fra.lTie\1\TOfk 

rrlen vve denote 

nPr<l'•P•'t'vP Of agent 

Let &1 be the set of &H the clasBes defined the toolkit 

will denote a and an 

U Q2, where: Q1 represems sei oÍ aH the classes vvhose 

such as 1nenu, vvindovv etc.; S"22 represents the set of .0Jl classes whose 
field, etc, 

i3 of reference Besidcs~ •,ve ~~,viB the 

on the interface 
is as3u1ned vvritten 

vve assurne 
say th.e 

AbsíTact class AP, of classes A a..1d P 

Control of type f. The reference is the cE CC. 

None 

postc{HE€W:io~m:If a E CA, p ECP, e ECC = 
(afcorpfc) 

events. 

SPEC Pl~JE§ENTATJ!ON J!l') 
: ,&.,bstract class P (hot spot), 

Graphicomponent _top the type is W E Q 1. This type wíll be indicated 
user of the framework in the class CP. 

other attributes are defined, to toolkit 
to be constmcted. Suppose r toolkit objects are'~''"''~'"· are 

the 

cla:::;s 

where the 
type of each attr:ibute is respectively Wl,W2, ... Wr, ·vi, 

(i=Lr), Wi E Q 



] e e ce ül!iWJ T11Kl't 3 pe CP 

p ECP) and(3 -wEV'>lo -;;~?FE[¿l) 

.aw:!i (r~l = 
3 pECP 

:(rwt 3 pE CP) and 

l, wi E'Ni)) 

(io=l..r), o t 3 wi E 
The set of below must be defined for each one of the events idenüfied in for the 
corresponding interface object to be implemented. 

Detect_event_i 
Event í has occurred 

po::;tciHHllHioíri:The method notify_event_i has been called 
Notify _event_i 

Event i has been detected 

postc~ndidóilll: Amessage to the object cE CC has been sent 
notifying the occurrence of event i 

We al so ha ve a number q of updating operations, whose effect is an of the of th.e interface 

objet. 'r;J i=l..,q we have 
Update_i 

SPEC CONTROL (SPEC C) 

• AHI"il:mtes: 
Abstract class C, 

Cabstraction 

Cpresentation 

CcontrolJather _name 

Non e 
the corresponding update aJgorithm 
Presentation Controller Class has been calleó. 

of type ~r . The reference to the 

of type t . The reference to the 

of type ·t . The reference to the 

a. E Ci\. 

pECP. 

imo a 

If agent A has sons, assume a certain number j, the aHribules have to be defined: 

Ccontrol_son_namel, Ccontrol_son_name2, ...... Ccontrol_son_name j, 

each of type 1', the reference to object e¡ E lf i, (i= 1 

Create_control 

(3 CfE ) <aiDld (I11ot 3 e ECC) 

posí~OJJ:H:Iitiol1l:(3 e E CC) 

(3 a E CA) a !lid (3 p E CP) armd 

(i fj ¿ 1 ==:>'Vi, (i=l 3 e¡ ECC3 ¡) 

Destroy_control 

3 cECC 

e ECC and 

11lOt 3(aE CAandpECParld 

i í' j ¿1 =:> (i=l e¡ E 
The set of methods given below ha ve to be defined for each one of the events identifíed for the 
interface object to be implemented (we suppose n events, i=l .. n). 

event i has occured 2Htld 2! messa.ge to e E 

called to conditions on the state of the inte:face objeos vn 
which A is de¡pe11d1.;nt 

to perfom1 a query or its state 
The PAC rnodel ~stablishes B_ hiera<:hical architecture~ vvhere the cor.nmunication differen_t sgen:s, 
located in different hi~rarchical levelsJ is ac.hieved the control c!asses 

to these Then vve cornrr1unications tov~ard. the father or sorhs s.gen.ts 
methods are defined t:vith respect to these comrnunications: 



Non e 

:a message has been sent to Cf E CCf 
to update the abstractíon of the application 

ComJather _information_state_other _agents 
Non e 

postcondnHonií:amessage has been sent to CfE CCf 
to ask about the state of other agents 

ComJather _update_other _agents 
None 

postco~:uHHo¡:¡¡ amessage has been sent to CfE 

Com_son_name_state 

to provide information to update the state of other 
agents 

precínu:HHolffi: None 

[HlStcon<!:HtioiDl a message has been sent toe¡ E CC8 

Com_son_nam.e_update 
pFrecondHion: 

§PJEC AfiSTRAC'fllON (SPEC A) 

to ask about the state of the Así son agent state 

Non e 

:a message has been sent to e¡ E CC8 

to update the A8 ¡ son agent 

Abstract class A, superclass of class CA 

Structure its type is a complex structure defined to represent the state oÍ 
the presentation perspective at each instan t. 

Create_JJresentation 

preconHHti~Hil: 

postcorullHio~rn: 

Destroy _JJresentation 

3 e E CC a!ii.d not 31 a E CA 

3 aECA 

31 a ECA 

pws h:o~:RdHio~n: 11 ot 3 a E CA 
A set of methods is available to observe the state of an object of this class. That is to say, ata instant 
the information represented in structure can be observed. Let us suppose that a certain number p of these methods 
i s required. 

Observer i 
pweromiiítio[i: None 
po§tC<IH1idn Hon :The required value is determined 

A set of methods allowing to update the state of an object of this class must be defined. That is to say, struciure 
must be updated. Let us suppose that a certain number k of these methods is required. 

Update i 
¡:¡reconditioRU: None 

po5tcollilditiollil:The state ofthe object a E CA has been updated 

SPEC PRESENTATION CONTROLJLER (SPEC PC) 
• JDescir!pHolll: Abstract class PC, superclass of a set of classes named CPC. 

This class defines the name of the method with its parameters, which will be 
implemented differently in each of the CPC classes defined for the interface object that 
has to be implemented. 

Algorithm._name 

,;t A SIMPLE EXAMPLE IJLLUSTRATING THJE INSTANTIATiON OF THJE PAC FRAMJEWOR.K 
Let us considera small application, a <>HJLlfJJ'u'v.JL 

main goal of the system is to be used 
2, below shows a of the 

the edition facilities for graph drawlng, nod_e are (line) and finaJly the exit (square). 
area, is shown with the of a three node one selocted (node shown 



Suppose that a three buttons mouse is available as the user-interface and that we wan: to 
draw a node in the drawing area The figure wilí be as a oonsequence of the 
supposing the node shape selocted on the menu bar (Menu interface object) and the cursor moved to L'le 
drawlng area (Edition interface object): (A) the third mouse button ís clicked and released and the is 
displayed on the drawing area The display of the node as a consequence of the click is a11 

that will be called A Moreover, in the area, the 
the first mouse button is dicked: lf the cursor is on the node, the the actlons 
corresponding to this situation are treated R (C) 1f we are in situation and fhe cursor ;s 
outside the wil! be C handles th.is situation. If the cursor ;s 
ou1:side the happens. Notice then that four 

areB4 which is under control of the Edition interface 
is is is ae:selóXtiOO, 
handle the relevai'lt situations. The architecture of the is shown in 
The big oval represent the control perspective of the agent, with the agent's name in H, and the srnall ovals 
coJTe~;oond to the Abstraction and Presentation perspectives, lines represent 
communication between the agents. Notice the hierarchy of the system. The 
the Graph Editor System agent, representing the whole system. The is 
constituted an to allow the access to the whole The intennediate leve! is constituted 
agents representing the main window (Editor the system maín the Ediüon 
and Mnue agents, respectively, sub windows of the main window. The inferior leve! i.s contituted 
elementary agents •.:vhich carmot be deoomposed the exit, are and node 

Application leve!. System's agent 

System's windows and 
subwindows agents 

Widgets 



The C++ of the Presentation of the the Ed.ition to the PAC 
framework in 2.1, is shown in the Appendix. Notice that the list of events in 
the specification is present in the Presentation code. 
The complete C++ implementation of the Ed.ition Agent may be retrieved at the ISYS home 
pages: http://anubis.ciens. ucv. ve/SPANISH/publicaciones97.htmL 

't CONCUJSJ!ON 
The of the PAC framework's abstract classes, described through thls paper, aims to standardize 
the elements of the PAC appeming in the definition of GUI agents, independently from the 
ao¡olü~at110n to be developed and from the object-oriented target language used to implement the application. 
Moreover, this has been practically used as a guideline for in on 
multimethods,case environments developed at the ISYS Center [7], [8], [9], resulting ver:1 attractive for 

and extending the existing code and for separating works among prograrnmers teams, easing the 
overall control of the project Finally, to experiment the flexibility of the framework with respect to 
robustness and pm1ability, its implementation in Java is an undergoing work at 
present, we are studying the impact of the PAC approach on distributed "~-'l""'~&'"'v'"' 
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//EDUION'§ F'RESJENTATION 
//pedition.h 
#include "xt.h" 
#in elude "utility _edition.h" 
#include "apedition.h" 
#include "dnode_controller.h" 
#include "darc controller.!:t" 
#include "snode controller.h" 
#include 11 S&rc_cÜntroller.h 11 

#include "carea controller.h" 
const int radius-; 17; 
/!li'Nsentati<>n perspedive fo~ Edition agent 
//this class inherits from APEdition and XT 
cl21ss l!'lEdition:A.I'lEdition,Xt { 

Display *dpy; 
Window win; 
graphics_data data; 
Pixel black,white; 

APPENDIX 
Widget Graphicomponent_top, 
Graphicomponent_canvas; 
//objects that encapsulate algorithms 
DrawNodeController DNodeC; 
Draw ArcController DArcC; 
SelectNodeController SNodeC; 
SelectArcController SArcC; 
ClearAreaController CAreaC; 
//create graphic contexts 
GC create_gc_image(Widget w); 
GC xs_create_xor_gc(Widget w); 
//initialization of graphic data 
void init_data(graphics_data ''data); 
//detects when mouse button 1 is oushed 
void detect_event_buttonl_pushed(Widget 
w, PEdition * _thls,XEvent * event); 
//detects when mouse button 3 is pushed 
void 



public: 

gc); 

detect_event_ buttorG _ _pushed(\Vidget 
v,; ,PEdition * _this,XEv,-;nt * event); 
//detects wh.en mouse is rü.oved holding a 
1 /button 
void detect_event_button_motion(Widget 
w,PEditíon * _this,XEvent * event); 
//detects when a mOus~'s button is released 
void detect_event_button_released(V!idget 
w,PEditíon *_this,XEvent * event); 
Pixel get_pixel(Widget w,char *colomame); 
1 fbuilds the intenace 
void draw _drawingarea(Widget form. 
Widget menu); 
//detects when expose events occur 
void detect_event_refresh(VJidget w ,PEd.ition 
*_this,XmAnyCallbackStruct *call_data); 

//creates Pres.,ntation object 
PEdition(CEdition *e); 
//destroys Presentation object 
-PEdition(); 
void update_place_constructor(tposition 
pl,tposition p2,GC gc); 
void update_node_seleclion(tposition pto, tposition 
ptl); 
void update_arc_selection(tposition pto, 
tposition ptl); 
void update_draw _node(tposition p,int r,GC gc); 
void update_draw_arc(tposition s, tposition d,GC 

void update_clear(); 
/lnotifies Control of the refresh event 
void notify _event_refresh(); 
//notifies Control of the mouse's button 1 
1 /pushed event 
void notify _event_buttonl_pushed(); 
//notifies Control of the mouse's button 3 
//pushed event 
void notify _evenU:mtton3_pushed(); 
//notifies Control of the mouse's button 
1 lreleased event 
void notify _event_but!on_released(); 

}; 
1/pedition.cc 
#include <Xll/lntrinsic.h> 
#in elude <X 11/StringDefs.h> 
#include <Xll/Xutil.h> 
#include <Xm!Xm.h> 
#include <Xrn!ScrolledW.h> 
#include <XrnJScrollBar.h> 
#include <Xm!DrawingA.h> 
#include "pedition.h" 
//creates Presentation object 
PEdition::PEdition(CEdition *c):APEdition(c) 
{ 
//builds the interface 
draw _drawingarea( control 
->eom_father_information_state_widget_forrn(), 
control 
-x:om_father_information_state_ widget_menu()); 
} 
1/destroys Presentation object 
PEdition: :-PEdition() 
{ 
1 /destroys interface 
XtDestroyWidget(Graphicomponent_top); 
} 
/lcreates a graphic context 
GC PEdition::create_gc_image(Widget w) 
{ XGCValues values; 
GC gc; 
Arg args[2]; 
XtSetArg(args[O], XtNforeground, &values.foreground); 
XtSetArg(args[l], XtNbackground, &values.background); 
XtGetValues(w, args, 2); 
values.fíll_style = Fil!Solid; 
values.line_style = LineSolid; 
values.line_width = 2; 
values.fut!ction = GXcopy; 
values.cap_style = CapButt; 
values.join_style = JoinMiter; 
gc = XCr;;ateGC(XtDisplay(w), XtWindow(w), GCBackground 1 

GCForeground 1 GCFillStyle 1 GCLineStyle 1 GCLineWidth 1 

GCFunction 1 GCCapStyle 1 GCJoinStyle, &values); 
retum (gc); 
} 
//creates a graphic context 
GC PEdition::xs_create_xor_gc(Widget w) 
{ XGCValues values; 
GC gc; 
Arg args[2]; 
val ues.function = GXxm; 

args, 
values.foreground = 
values.fíll_style = Fil!Solicl; 
values.line_style = LineünOHDash; 
values.join_style = JoinRound; 
values.line_ width = 2; 
values.cap_style = Cc;pButt; 
gc = XCreateGC(XtDisplay(w), XtWindow(w), 
GCFunctioniGCForegroundiGCFillStyleiGCLineStyleiGCoinS:',ci•:: 
GCLineWidthiGCCapStyle, &values): · 
return (gc ); 
} 
1 /initialization of graphic data 
void PEdition: :init_data(grapbics_dal:EL *data) 
{ Arg args[2]; 
data->gc = create_gc_image(Graphicomponent_canvas); 

data->xorgc = z.s_create_Jtoi_gc(Graphiccmponent_c?J.!.-va.::;)· 
XtSetArg(args[O], XtNforeground, 

&data->foreground); 
XtSetP ... rg(args[l], XtNbackground, 

&data->backgromld); 
XtGetValues(Gra.phicomponent_canvas, args, 2): 

} 
void PEdition::update_draw_node(tposition p,int r,GC gc) 
{ static gc_pos gp; 
gp.gc=gc; 
gp. value=r; 
gp.posl=p; 
1 /cal! to encapsulated algorithm 
DNodeC.Algorithm(Graphicomponent_canvas,&gp); 
void Pedition::update_draw_arc( 
tposition s,tposition d,GC gc) 
{ static gc_pos gp; 
gp.gc=gc; 
gp.posl=s; 
gp.pos2=d; 
//call to encapsulated algorithm 
DArcC.Algonthm(Graphicomponent_canvas,&gp); 
void PEditíon: :update_arc_selection(tposiüon pto, 
{ XGCValues values; 
GC gc; 
static gc_pos gp; 
values.foreground = data.foreground ¡\ data.backgrou:ad; 
values.fíll_style = FillSolid; 
values.function = GXcopy; 

GCForeground 1 
gp.posl=pto; 
gp. pos2=pll; 
1 /cal! to encapsulated algorithm 
SArcC.Algorithm(Graphicomponent_canv::J.s,&gp); 
void PEd.ition::update_node_selection(tpDsitíon pto, rposition 
ptl) 
{ XGCValues values; 
GC gc; 
static gc_pos gp; 
values.foreground = data.foreground A data. b::1ckgrou.rrd; 
values.fíll_style = Fil!Solid; 
values.function = GXcopy; 
gp.gc = XCreateGC(dpy, 
RootV!indowOfScreen(XtScreen(Graphicomponent_cEn'!as)), 
GCForeground 1 GCFillStyle 1 GCFuñction , &values); 
gp.posl=pto; 
gp. pos2=ptl; 
//cal! to encapsulated algorithm 
SNodeC.Algorithm(Graphicomponent_canvas,&gp); 
void PEdition: :updale_clear() 
{ static gc_pos gp; 
gp.posl.x=O; 
gp.posl.y=O; 
gp.pos2.x=2000; 
gp. pos2. y=2000; 
//cal! to encapsulated algorithm 
CAreaC.Algorithrn(Grapbicomponent_carrvas,&gp)· } 
void PEdition: :detect_ev.cnt_refresh(Vndget v; ,FE-ditior1 
*_this,XmA:i.J.yCallb<?.ckStruct *caH_d3!ta) 
{ _this->notify _event_r.,fresh(); } 
void PEdüion::update_place_constructor([?OSition 
p2,GC gc) 
{ if (control 
->Observer local current constnlctorO==i'-J{)DE) 
update_drffi~l_node(p2,ra-dius,gc); 
else update_draw_arc(pl,p2,gc); } 
//detects when mouse button 1 is puzt!eli 
void 
* _this,XEvent ;¡, 

{ if (event->z.button.bu.tton == Buttonl) 
{ _thls->data.ini.x = _thls 
->dala.end.-x=event->xbutton.x: 



_this->data.ini.y = _this 
->data.end.y=event->xbutton.y;_tbis 
->notify _event_buttonl_pusbed(); 

this->control 
->notify _abStraction_actíve_button( event 
->xbutton.button); } 
} 
//detects wben mouse button 3 is pushed 
void PEdition::detect_event_button3_pusbed(Widget w,PEdition 
* _this,XEvent * event) 
{ if (event->xbu!lon.button == Button3) 
{ _this->data.ini.x = _this 
->data.end.x=event->xbutton.x; 

_this->data.ini.y = _this 
->data.end.y=event->xbntton.y; 
_this->notify _event_button3 _pushed(); 

_this->control 
->notify _abstraction_active_button( event 
->xbutton.button); } 
} 
1 ldetects when mouse is moved holding a button 
void PEdition::detect_event_button_motion(Widget w,PEdition 
* _this,XEvent * event) 
{ tposilion pl,p2,p3; 
íf (_this->control->abserver_active_button() == Button3) 
{ pl.x= _this->data.ini.x; 

pl.y= _this->data.ini.y; 
p2.x= _this->data.end.x; 
p2.y=_this->data.end.y; 
p3.x=event->xbutton.x; 
p3.y=event->xbutton.y; 
_this->data.end.x = event->xbutton.x; 
_this->data.end.y = event->xbutton.y; 
_this->update_place_constructor(pl,p2,_this 

->data.xorgc); 
_ this->update_place _ constructor(p 1, p3 ,_this 

->data.xorgc); } 
} 
/ldetects when a mouse's button is released 
void PEdition::detect_event_button_released(Widget w,PEdition 
* _this,XEvent * event) 
{ _this->data.síze.dx=_this->data.size.dy=34; 
_this->notify_event_button_released(); } 
Pixel PEdition::get_pixei(Widget w,char *colorname) 
{ Display *dpy = XtDisplay(w); 
int ser= DefaultScreen(dpy); 
Colormap cmap = DefaultColormap(dpy, ser); 
XColor color, ignore; 
if (XAIIocNamedColor(dpy, cmap, colomame, &color, &ignore)) { 

XA!locColor(dpy, cmap, &color); 
retum(color.pixel); } 

el se 
{ printf("! .. Advertencia: No se puede asignar el color %s .. !\n", 
colorname); 

return(BlackPixel(dpy, ser)); } 
} 
1 lbuilds the interface 
void PEdition::draw_drawingarea(Widget form,Widget menu) 
{ Arg args[lO]; 
int n; 
Colormap cmap; 
XColor unused, color; 
Pixel bg_color, fg_ret, top_shadow, bottom_shadow, 
select_color; 
n=O; 
XtSet.'\rg(args[n],XmNtopA!!achment,XmA TT ACH_ WIDGET);n++; 
XtSetArg(args[n],XmNtopWidget,menu);n++; 
XtSetArg(args[n],XmNrightA!!achment,XmAITACH_FORM);n++; 
XtSetArg( args [ n] ,Xml'neftA ttachment,Xm 
AITACH_FORM);n++; 
XtSetArg(args[n],XmNbottomAttachment,Xm 
AITACH_FORM);n++; 
XtSetArg( args[n ],XmNscrollingPolicy ,Xm 
AUTOMATIC);n++; 
X tSetArg( args[ n] ,XmN scroliBarDisplay Policy, 
XmSTATIC);n++; 
Graphicomponent_top = 
XtCreateManagedWidget(" sw" ,xmScrolledWindowWidgetClass, 
form,args,n); 
Graphicomponent_canvas=XtCreateManagedWidget("dmw", 
xmDrawingAreaWidgetClass,Graphicomponent_top,args,n); 
dpy = XtDisp!ay(Graphicomponent_canvas); 
XtVaGetV almos(Graphicomponeut_canvas, XmNcolonnap, &cmap, 
NULL); 
XAilocNarnedColor(dpy, cmap, "white", &color, &unused); 
bg_color = co!oi. pixel; 
XmGetCoiors(XtScreen(Graphicomponent_canvas), cmap, 
bg_color, &fg_ret, &top_shadow, &bottom_shadow, 
&select_co!or); 
n=O; 
XtSetArg(args[n],XmNresizable,TRUE); n++; 
XtSetArg(args[n],XtNwidth,2000); !H+; 

XtSetArg(a.rgs[n],XtNheighl,2000); n++; 
XtSetArg(args[n], XmNbackground, bg_color); n++; 
XtSetArg(args[n], XmNtopShadowColor, top_shadow); n++; 
XtSetArg(args[n], XmNbottomShadowColor, bottom_shadow); 
n++· 
XtS~tArg(args[n], XmNselectColor, select_color); n++; 
XtSetArg(args[n], XmNannColor, select_color); n++; 
XtSetArg(args[n], XmNborderColor, fg_ret); n++; 
XtSetValues(Graphicomponent_canvas,args,n); 
init_data(&data); 
black = get_pixei(Graphicomponent_canvas, "black"); 
xt_add_event_handler(Graphicomponent_canvas, 
ButtonPressMask,F ALSE,(XtEventHandler) 
&detect_event_buttonl_pushed,(XtPointer) this); 
xt_add_event_handler(Graphicomponent_canvas, 
ButtonPressMask,FALSE,(XtEventHandler) 
&detect_event_button3_pushed,(XtPointer) this); 
xt_add_event_handler(Graphicomponent_canvas, 
ButtonlV!otionJV!ask,FALSE,(XtEventHandler) 
&detect_event_button_motion,(XtPointer) this); 
xt_add_event_handler(Graphicomponent_canvas, 
ButtonReleaseMask,FALSE,(XtEventHandler) 
&detect_event_button_released,(XtPointer) this); 
xt_add_callback(Graphicomponent_canvas,XmNexposeCallback, 
(XtCallbackProc) &detect_event_refresh,(XtPointer) this); 
XtPopup(control 
->com_father_information_state_ widget_shell(),XtGrabNone); 
win=XtWindow(Graphicomponent_canvas); } 
void PEdition::notify _evenl_refresh() 
{ control->notify_abstraction_refresh(&data); } 
void PEdition::notify_event_buttonl_pushed() 
{ control 
->notify _abstraction_buttonl_pushed( &data); } 
void PEdition: :notify _event_button3_pushed() 
{ control 
->notify _abs traction_ button3 _pushed( &data); } 
void PEditíon: :notify _event_button_released() 
{ control 
->notify _abstraction_button_released( &data); } 
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