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Program Slicing Introduction into VRML and Its Refinement

HIROSHI MARUYAMA' and KEIJIRO ARAKIt

A program slicing technique is very useful for many kinds of problem. It analyzes depen-
dency in a program, and constructs a graph model, then extracts a relevant partial program
for a designated focus from the graph. VRML (Virtual Reality Modeling Language) is a
programming language with promising effectiveness in describing 3-dimensional objects. But
currently, developments of dynamic features such as animation can not be supported well, thus
the developments become difficult. This difficulty can be reduced by extracting a description
which is relevant for a focused part. In order to solve this extraction problem, we applied the
typical modeling with graphs into the new area of VRML, then indicated a VRML slicing
method. Moreover, we proposed more effective slicing methods which can be calculated at
lower cost. We implemented a VRML slicing support tool and evaluated its effectiveness.
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AD (Appearance Dependence)
BD (Bindable Dependence)
CD (Choice Dependence)

GD (Grammatical Dependence)
HD (Hit Dependence)

ID (Inline Dependence)

LD (Light Dependence)

MD (Membership Dependence)
PD (Prototype Dependence)
PDin, PDout

QD (Quotation Dependence)
RD (Route Dependence)

SD (Summary Dependence)
WD (Write Dependence)
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#-=> $VRML V2.0 utf8
#-= PROTO PBT [

k= eventOut SFTime timeON

*-= 1 4{

*-= DEF CYL Transform {

*o= children [

K= Shape {

*e= geometry Cylinder{}

*-=

= DEF BTN TouchSensor {

*-= touchTime IS timeON

-

*—= ]

*-= }

*-= DEF BTS TimeSensor {}

*-= DEF BPI PositionInterpolator {

= key [ 0, 0.2, 0.4]

*-= keyValue [ 000 , 0-0.50, 000 ]

= >

= ROUTE BTN.touchTime TO BTS.set_startTime
*m= ROUTE BTS.fraction_changed TO BPI.set_fraction
= ROUTE BPI.value_changed TO CYL.set_translation

*-=> Viewpoint {
¥-=> position 4 3 22
}

-=> DEF OBJ Transform {
-=> translation 4 0 0
-=> rotation 0 100
~-=> children [

-=> Shape {

-=> geometry Box{}
—=> 3}

—-=> ]

-=> 3}

-= DEF TM1 TimeSensor {}

-= DEF 0I1 Orientationlnterpolator {

-= key [ 0, 1]

keyValue [ 0 10 0, 0 1 0 -1.57079 ]

}

DEF TM2 TimeSensor {}

DEF 0I2 OrientationInterpolator {
key [ 0, 11
keyValue [ 0 10 0, 0 1 0 1.57079 ]

*-= Transform {

*—= translation 2 -2 4
*—= children [

4= DEF BT1 PBT{}
,-= ]

- Transform {

- translation 6 -2 4
- children [

- DEF BT2 PBT{}

- 1

Transform {

translation O 5 -25

rotation 1 0 0 1.570795

children [

USE OBJ

]
}
ROUTE BT1.timeON TO TMl.set_startTime
ROUTE TM1.fraction_changed TO OI1l.set_fraction
ROUTE OI1.value_changed TO OBJ.set_rotation
ROUTE BT2.timeON TO TM2.set
ROUTE TM2.fraction_changed TO 0I2.set
ROUTE 0I2.value_changed

E1 VRML7o0O%ZLH
Fig.1 VRML sample program.
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Fig.2 An execution screen of the sample program.
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DEEF BTS Timebensor

et _start’l'ime

fraction.change

DEEF BPI Positioninterpolator
k' set_start’l'ime

e

Ifraction_changed

N
WROUTE BTN.touchTime TO BTS.set_start'l'ime

4
3
J:4

::'HEOUTE BTS.fraction_changed TO BPLset_start'l'ime| ‘

L
Y
N

"ﬂROUTE BPI.value_changed TO CYL.set_translation I‘
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imeSensor
pet_start Time

fraction_changed

“1: [DEF OI1 OrientationInterpolator

value_chan,

" [DEF OI2 OrientationInterpolator | ..
“Mset_fraction I 5, | [N ;

Iva]ue;changed

DEF BT2 PBT

ichildren_changed
qUSE OBJ

} \“WROUTE BT1.timeON TO TMI set startTime
-

o
- .‘WROUTE TM1 fraction_changed TO OIl.set_fraction :_-: :; '
_‘._'_’RROUTE Ol .value_changed TO OBJ.setxotation | ; :
*, . NROUTE BT2.timeON TO TM2 set startTime ]
Y, WROUTE TM2.fraction_changed TO OIQ.setjraction]
: ‘”ROUTE OI2.value_changed TO OBJ.set_rotation ]

3 JoYILHIHT EZBHM VDG
Fig.3 Static VDG for the sample program.
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Fig.4 The notion of hybrid slicing with event trap.
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Fig.5 The notion of slicing with delayed analysis.
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Fig.6 An execution screen of our slicing tool.
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Table 2 Each slicing result for the sample VRML program.
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Table 3 Slicing result for various sample VRML

programs.
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