Towards Object Orientation: ODISL

We tried to make an Object oriented Version of DISL with the aim to have re-usable
interfaces, where not only structure and style can be re-used but also the behaviour can
be inherited. Since our dialog model was based on DSN, we looked at the DSN
extension ODSN which modelled dialog objects with local states and events. As a result,
DISL has been modified in several ways, which we show in following examples. A side
effect is that now templates seem to be obsolete, since interface parts specified in
templates can be replaced with base classes.

As an example, we want to model a car dashboard in an OO fashion. This dashboard
consists of two displays: A speedometer and RPM-meter. Since both display have in
common, that they are used for displaying a value, both inherit from a class
“EditableDisplay”, which in turn inherits from a generic base class “Display”. The class
hierarchy is shown in the following picture:
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To allow this subclassing and instantiating, DISL had to be changed in some parts,
which we show, by presenting each interface class and explaining the changes with
respect to the original DISL specification.

First of all, we changed the name of the root element to indicate that we are now dealing
with an OO-Version of DISL and the second major change is, that DISL now consists of
interface classes instead of interfaces. Furthermore, we added in addition to structure,
style and behavior a methods-section, which allows the specification of methods that are
used to operate on the elements of the object, they where defined in. As we want to be
flexible with subclassing and determine which part of the interface need to be overridden
or which parts are inherited, we now attach an id to any Element that can be reused.
With the Element definition, ODISL also allows to set public or private access rights.
This can be seen in the code for the Display class:



<I--

<odi
<!

<

Changeed root elenment to reflect object orientation -->
sl >
--interfaces are replaced by interfaceclass to provide inheritence.

They still have structure, style and behavior but al so nethods
Associated with this class.
>
nt erfacecl ass id="Di spl ay">
<l-- Not only interface (classes) have an ID but also structure, style,
behavi or and methods need an I D, so that they can referenced from
interfaces that include several interface classes (see
"Car - Dashboard. xm ").
-->

<structure id="displayStructure">
<wi dget id="showval ue" generic-w dget="vari abl efiel d"/>
</structure>

<style id="displayStyle">
<part generic-w dget ="showal ue" >
<property id="type">string</property>
<property id="val ue">0</property>
<property id="title">display</property>
<property id="description">
This is a sinple Display for extension purposes
</ property>
<property id="hel p">
Extend this ODI SL class for creating displays
</ property>
<property id="visible">no</property>
</ part>
</style>

<behavi or i d="di spl ayBehavi or" >
<l-- As we are in OO anyway, we differenciate between public and private
access to support encapsul ation

-->

<variabl e id="isvisible" access="private" type="bool ean">
fal se

</vari abl e>

<l-- this rule can be publically accessed -->

<rul e id="newM si bl e" access="public">
<condi ti on>
<equal negation="yes"><!-- neaning: not(variable == property)-->
<vari abl e-content id="isVisible"/>
<property-content generic-w dget="showal ue" id="visible"/>
</ equal >
</ condi tion>
</rul e>
<l-- But setting the visibility of the widget is private to this class
-->
<transition id="set Newi si bl e" access="private">
<if-true rul e-id="newM sible"/>
<action>
<st at enent >
<property-content generic-w dget ="showal ue" id="visible"/>
<vari abl e-content id="isVisible"/>
</ st at enent >
</ action>
</transition>



</ behavi or >

<!-- The nmethods for this class -->
<nmet hods i d="di spl ayMet hods" >
<!-- A public nethod that receives one bool en paraneter and returns a

bool ean paraneter. Purpose of this method is to set the visibility
of this interface.

-->
<nmet hod i d="set Visible" access="public">
<par ans>
<param i d="vi si bl e" type="bool ean">
</ par ans>
<returns id="isVisible" type="bool ean"/>
<l-- in the action-part, the variable "isvisible" is set to the val ue
fromthe paraneter
-->
<acti on>
<st at enent >
<vari abl e-content id="isVisible"/>
<param content id="visible"/>
</ st at enent >
</ action>
<l-- W need to defne what is to happen, after the behavior of this

interface class is resolved, because only then, the new state of
the interface is known and the nethod can return its result.
-->
<afterresol vi ng>
<st at enent >
<return-content id="isVisible"/>
<property-content generic-w dget ="showal ue" id="visible"/>
</ st at enent >
</ afterresol vi ng>

</ met hod>

<l-- Anethod with enpty paraneter list -->

<met hod name="get Vi si bl e" access="public">
<par ams/ >
<returns name="isVisible" nodel ="bool ean">
<action/>

<afterresol vi ng>
<st at enent >
<return-content id="isVisible"/>
<property-content generic-w dget ="showal ue" id="visible"/>
</ st at enent >
</ afterresol vi ng>
</ met hod>
</ met hods>
</interfacecl ass>
</ odi sl >

To establish inheritance in DISL, we have to include the source code from the class from
which we want to inherit and within the interface class, we use the “extends” attribute to
specify from which class we inherit. However, inheritance from a class does not imply
that we inherit from all parts, but that we have the possibility to extend them. For this
reason, structure, style etc. have to be extended separately. This is particulary useful, if
we want to reuse a structure but need a completely different behaviour. If however an
Element extends the one of the parent class (for example Methods extends the



displayMethods in the following example code.), all sub parts are included in the new
class and new specified elements are added to the inherited ones:

<odi sl >
<l-- Include-nmechanismas in C/C++ to nake sure, the proper odisl-files are
ref erenced
-->
<i ncl ude source="Di splay. xm ">

<l-- This interface class inherits fromthe display class -->
<interfacecl ass i d="Editabl eDi spl ay" extends="Di spl ay">
<l-- Since structure, style, and behavior are treated seperately, we
extend themas well, if necessary. In this case, structure and style

are adopted fromthe display class wi thout nodifications
-->
<structure id="editabl eD splayStructure" extends="displayStructure"/>
<style id="editabl eDi spl ayStyl e" extends="di splayStyl e"/>

<l-- The behavi or section adds to the inherited el enents a new variabl e
with rules and transitions for showing a string val ue
-->
<behavi or i d="editabl eDi spl ayBehavi or" extends="di spl ayBehavi or" >
<vari abl e i d="showval ue" access="private" type="string">0</vari abl e>
<rul e i d="newval ue" access="public">
<condi ti on>
<equal negation="yes">
<vari abl e-content i d="showval ue"/>
<property-content generic-w dget="showal ue" id="val ue"/>
</ equal >
</conditi on>
</rul e>
<transition id="set Newal ue" access="private">
<if-true rule-id="newal ue"/>
<action>
<st at enent >
<property-content generic-w dget="showal ue" id="val ue"/>
<vari abl e-content i d="showval ue"/>
</ st at enent >
</action>
</transition>
</ behavi or >

<l-- Methods for getting and setting values are added in addition to the
i nherited nethods to get and set the visibility state of the w dget.
-->
<nmet hods i d="editabl eDi spl ayMet hods" ext ends="di spl ayMet hods" >
<met hod i d="set Val ue" access="public">

<par ans>
<param i d="val ue" type="string">
</ par ans>
<returns id="newVval ue" type="string">
<acti on>

<st at ement >
<vari abl e-content id="showval ue"/>
<param content id="val ue"/>
</ st at enent >
</ action>



<afterresol vi ng>
<st at enent >
<return-content id="newal ue"/>
<property-content generic-w dget="showal ue" id="val ue"/>
</ st at enent >
</ afterresol vi ng>

</ met hod>

<met hod i d="get Val ue" access="public">
<par ans/ >
<returns id="val ue" type="string">
<action/>

<afterresol vi ng>
<st at enent >
<return-content id="val ue"/>
<property-content generic-w dget="showal ue" id="val ue"/>
</ st at enent >
</ afterresol vi ng>
</ met hod>
</ met hods>
</interfacecl ass>
</ odi sl >

The next example shows a concrete instance of the editable display from the previous
example. As within the last example, structure and style where adopted from the base
class by inheritance, here some properties of the “showValue” widget in the style section
are overridden. This can be done, as we exactly know from which class we extended
and all properties had a unique ID.

<odi sl >
<l-- A concrete instance fromeditable display, that overrides some
properties fromthe base cl ass
-->
<i ncl ude source="Editabl eDi splay. xm "/ >
<interfacecl ass i d="Speedoneter" extends="Editabl eDi splay">
<structure id="speedoneterStructure" extends="editabl eDi splayStructure"/>
<l-- Overrides the title, description and help properties but adopts the
rest
>
<style id="speedoneterStyle" extends="editabl eDi splayStyl e">
<part generic-w dget="showval ue" >
<property id="title">Car Speedo</property>
<property id="description">Cars current speed</property>
<property id="hel p">
Thi s wi dget shows the current speed of your vehicle
</ property>
</ part >
</styl e>

<behavi or i d="speedonet er Behavi or" extends="editabl eD spl ayBehavi or" >
<vari abl e i d="maxSpeed" access="private" type="integer">-1</vari abl e>
<rul e id="speedTooLow' access="private">
<condi ti on>
<op>
<op- expressi on expressi on="| esst han">
<property-content generic-w dget="showal ue" id="val ue"/>
<const ant >0</ const ant >
</ op- expr essi on>



</ op>
</ condi tion>
</rul e>
<rul e id="speedTooH gh" access="private">
<condi ti on>
<0p>
<op- expressi on expressi on="great ert han">
<property-content generic-w dget ="showal ue" id="val ue"/>
<vari abl e-content i d="maxSpeed"/ >
</ op- expr essi on>
</ op>
</ condi tion>
</rul e>
<transition id="setlLowal ue" access="private">
<if-true rul e-id="speedTooLow'/ >
<acti on>
<st at enent >
<property-content generic-w dget="showal ue" id="val ue"/>
<const ant >0</ const ant >
</ st at enent >
</ action>
</transition>
<transition id="setHi ghVal ue" access="private">
<if-true rul e-id="speedTooH gh"/>
<action>
<st at enent >
<property-content generic-w dget="showal ue" id="val ue"/>
<vari abl e-content i d="maxSpeed"/ >
</ st at enent >
</ action>
</transition>
</ behavi or >

<nmet hods i d="speedonet er Met hods" extends="editabl eDi spl ayMet hods" >
<met hod i d="set MaxSpeed" access="public">

<par ans>
<param i d="newiaxSpeed" type="integer">

</ par ans>

<returns id="maxSpeed" type="integer">

<action>

<st at enent >
<vari abl e-content i d="maxSpeed"/ >
<param content id="newMVaxSpeed"/>
</ st at enent >
</ action>
<afterresol vi ng>
<st at enent >
<return-content id="naxSpeed"/>
<vari abl e-content i d="maxSpeed"/ >
</ st at enent >
</ afterresol vi ng>

</ met hod>

<nmet hod i d="get MaxSpeed" access="public">
<par ams/ >
<returns id="maxSpeed" type="integer">
<action/ >

<afterresol vi ng>
<st at enent >



<return-content id="naxSpeed"/>
<vari abl e-content i d="maxSpeed"/ >
</ st at enent >
</ afterresol vi ng>
</ met hod>
</ met hods>
</interfacecl ass>
</ odi sl >

The next short example shows, how we inherit and extend the behaviour. Since in
behaviour specifications temporal relations are of importance, we are able to specify,
when an action has to be taken e.g. how the behaviour has to be resolved. For the
RPM-Display, it would for example make no sense, if the division though 1000 is applied
after the new value has been set. In that case the display would show for example 3000
instead of 3.

<odi sl >
<i ncl ude source="Editabl eDi splay. xm "/ >
<i nterfacecl ass i d="RPMveter" extends="Editabl eDi splay">
<structure id="RPMMeterstructure" extends="editabl eDi splayStructure"/>

<style id="RPMveter Styl e" nane="editabl eDi spl ayStyl e">
<part generic-w dget ="showal ue" >
<property id="title">RPM Met er </ property>
<property id="description">
Mot or revolutions in 1000 rounds per mnute
</ property>
<property id="hel p">
This wi dget shows the rate of revolutions in 1000 rounds
per mnute
</ property>
</ part >
</styl e>

<behavi or i d="RPMVet er Behavi or" ext ends="edit abl eDi spl ayBehavi or">
<I-- To control the sequence of operations, transitions can be aligned
with respect to a fixpoint, just like w dgets can be aligned in the
structure section.
-->
<transition id="transl ateVal ue" access="private" align="before"
fixpoi nt ="set Newval ue" >
<if-true rule-id="newal ue"/>
<action>
<statement assignnment="div">
<vari abl e-content i d="showval ue"/>
<const ant >1000</ const ant >
</ st at enent >
</ action>
</transition>
</ behavi or >

<l-- If only elenents are inherited but nothing added, than an enpty
el ement is sufficient
-->
<nmet hods i d=" RPMet er Met hods" ext ends="editabl eDi spl ayMet hods"/ >
</interfacecl ass>



</ odi sl >

The final example shows, how an interface-class can instance other classes. In order to

differentiate between parts of the current class and instances of other classes, the
element names have the appendix "-instance” e.g. “part-instance”.

<odi sl >
<i ncl ude source="Speedoneter.xm "/ >
<i ncl ude source="RPMweter.xm"/>
<l-- This interface class shows the instancing of other pre defined
cl asses
-->
<interfacecl ass i d="Dashboard" state="start">
<structure nanme="dashboardStructure">
<wi dget id="title" generic-w dget="variabl efield"/>
<wi dget cl ass i d="speedoneter" cl assnanme="Speedoneter"/>
<wi dgetcl ass i d="RPM\keter" cl assnane="RPMvkter"/>
</structure>

<styl e id="dashboardStyl e">
<part generic-w dget="title">
<property id="type">string</property>
<property id="val ue">CGeneric Car Dashboard</property>
<property id="title">Dashboard</property>
<property id="description">
This is a dashboard show ng speed and rotations per mnute
</ property>
<property id="hel p">
The first w dget shows your current speed. Second shows current
rotations per mnute of your notor
</ property>
<property id="visible">yes</property>
</ part>
<I-- instancing parts of the speedoneter and RPMinterfaces -->
<part-instance id="speedoneter"” generic-w dget="showval ue">
<property id="visibl e">yes</property>
</ part-instance>
<part-instance id="RPMvkter" generic-w dget="showval ue">
<property id="visibl e">yes</property>
</ part-instance>
</style>

<behavi or i d="dashboar dBehavi or" >
<event id="poll Speed" activated="yes" timer="500ns" repeat="yes"
access="private">
<action>
<cal | source="osgi://systentalls/getCurrentSpeed()" id="get Speed"
synchroni zed="yes" timeout ="200ns" naxsize="4"/>
<met hod-cal | instance-id="speedoneter"” method-id="set Val ue">
<par ameter id="val ue>
<cal | -content id="get Speed"/>
</ par anet er >
</ met hod- cal | >
</ action>
</ event >

<event id="poll Rotational Sensor" activated="yes" tiner="500ns"



repeat ="yes" access="private">
<acti on>
<call source="o0sgi://systentalls/getRotational Sensor()" id="get RPM
synchroni zed="yes" timeout ="200ns" naxsize="5"/>
<nmet hod-cal | instance-id="RPMveter" nethod-id="set Val ue">
<parameter id="val ue>
<call -content id="get RPM/>
</ par anet er >
</ met hod- cal | >
</action>
</ event >
</ behavi or >

<l-- no nethods avail able, could be nade optional -->
<nmet hods i d="dashboar dMet hods"/ >
</interfacecl ass>
</ odi sl >



