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Introduction

With the recent release of JAVA, and because the linear language are less and less used, it’s became obvious that the future programming will be object oriented.  In the PC world, object oriented programming (OOP) aren’t a new concept, in the 80’ the C++ and the Turbo Pascal (became Object Pascal with Delphi) have been developed in response to the needs of programmers, but in TI calculator world, object oriented languages are not very popular.  This book is a guide to learn how to program in object oriented on a TI calculator.

Objects

Object are, obviously, the main concept of OOP.  The objects have 3 properties : the encapsulation, the heritage and the polymorphism.  The encapsulation is the faculty to contain data and program code.  The heritage is the possibility to use the code of an existing object in a new.  The polymorphism is the capacity of an object to be taken as an other.

Properties

The data contained in an object are named properties.  For example, in a graphic environment,  if the height of a window is 10 the Height property of this object is “10”.  If I want to modify this height, I don’t need to recreate a new window, I only need to change the Height property of the window to, by example, “25”.

Methods

The methods are the codes contained in an object.  Some object can, by example, change the contrast.  This is a method who contain the assembler code to change the screen contrast.

Texas Instrument Object Oriented Language (TIBOOL)

What is TIBOOL ?

TIBOOL is a public program of Quésoft Microsystems that can be use to make OOP with a TI calculator.  Only the users of TI-89 and TI-92
/92 Plus can find a version of TIBOOL yet. The released used in this book is the release six (VI).

Is TIBOOL a real Object Oriented Language ?

No, not as SmallTalk or JAVA, TIBOOL is not an entirely object oriented interpreted language.

Is my TIBOOL release III programs will run with TIBOOL release VI ?

Yes, all TIBOOL release II and above programs should run with release VI.

How to install TIBOOL ?

You can download the latest version of TIBOOL at ticalc.org in the Misc. Programs sections of TI-89, TI-92 and TI-92 Plus.

TIBOOL programming

TIBOOL works with objects instead of linear commands.  The properties of and object are contained in a matrix (who is the object) the type of an object determine the method we can use with it.  There is an example …

In basic you must rewrite the code of a dialog each time you want to show it :


Dialog



Title “This is the title”



Text “”



Text “This is the text line 1”



Text “ This is the text line 2” 



Text “”


EndDlog

In TIBOOL, you have to create (Créer in French) an object, set is properties, and then to “ask him” to show (Montrer in French) :


T_Dlg(“Creer”,4,”dlg1”)


[4,”This is the title”,””,” This is the text line 1”, “This is the text line 2”,””]->dlg1


T_Dlg(“Montrer”,”dlg1”,0)

What is the advantage ?  If you want to reuse this dialog you can do without gotos and other spaghetti stuff or if you want to change the title, you don’t need to rewrite the entire dialog.

[1,1], [1,2] … What does it means ?

The objects are recorded as matrix so if you wanna change the properties [1,2] you must use this syntax :

25->~Name of the object~[1,2]

The objects’ hierarchy


T_Asm

Type Asm : this class is used to control directly the Motorola 68800 processor.

Properties

None

Methods

ShutD – Shutdown the calculator

Syntax (& example) : T_Asm("ShutD")

Noir – Black screen

Syntax (& example) : T_Asm("Noir")

Inver – Inverse the screen

Syntax (& example) : T_Asm("Inver")

Effac – Erase the screen

Syntax : T_Asm("Effac")

C+ - More contrast

Syntax (& example) : T_Asm("C+")

C- - Less contrast

Syntax (& example) : T_Asm("C-")

NoBrk – No break

Syntax (& example) : T_Asm("NoBrk")

ScDwn – Scroll down

Syntax (& example) : T_Asm("ScDwn")

ScUp – Scroll up

Syntax (& example) : T_Asm("ScUp")

ScL – Scroll left

Syntax (& example) : T_Asm("ScL")

ScR – Scroll right

Syntax (& example) : T_Asm("Effac")

T_Bout

Type Bout : this class is a simple button.

Properties

[1,1] – Line

The Y position of the button

[1,2] – Column

The X position of the button

[1,3] – Width

The Width of the button

[1,4] – Height

The height of the button

[1,5] – Caption

The caption of the button

Methods

Creer – Create

Create a button object

Syntax : T_Bout("Creer","~Name~")

Example : T_Bout("Creer","button1")

Montrer – Show

Syntax : T_Bout("Montrer","~Name~")

Example : T_Bout("Montrer","button1")

Cacher – Hide

Syntax : T_Bout("Cacher","~Name~")

Example : T_Bout("Cacher","button1")

Destroy – Destroy

Syntax : T_Bout("Destroy","~Name~")

Example : T_Bout("Destroy","button1")

T_Button

Type Button : this class is a complex button.

Properties

[1,1] – Line

The Y position of the button

[1,2] – Column

The X position of the button

[1,3] – Width

The Width of the button

[1,4] – Height

The height of the button

[1,5] – Caption

The caption of the button

[1,6] – Transparence

Is the button transparent : 
Trans

Or opaque : 

Opact

Methods

Creer – Create

Syntax : T_Button("Creer","~Name~")

Example : T_Botton("Creer","button1")

Montrer – Show

Syntax : T_Button("Montrer","~Name~")

Example : T_Button("Montrer","button1")

Cacher – Hide

Syntax : T_Button("Cacher","~Name~")

Example : T_Button("Cacher","button1")

Destroy – Destroy

Syntax : T_Button("Destroy","~Name~")

Example : T_Button("Destroy","button1")

T_Check

Type Check : this class is a check button.

Properties

[1,1] – Line

The Y position of the check button

[1,2] – Column

The X position of the check button

[1,3] – Width

The Width of the check button

[1,4] – Height

The height of the check button

[1,5] – Caption

The caption of the check button

[1,6] – Transparence

Is the check button transparent : 
Trans

Or opaque : 


Opact

Methods

Creer – Create

Syntax : T_Check("Creer","~Name~")

Example : T_Check("Creer","check1")

Montrer – Show

Syntax : T_Check("Montrer","~Name~")

Example : T_Check("Montrer","check1")

Cacher – Hide

Syntax : T_Check("Cacher","~Name~")

Example : T_Check("Cacher","check1")

Chk – Check/Uncheck 

Syntax : T_Check("Chk","~Name~")

Example : T_Check("Rad","check1")

Destroy – Destroy

Syntax : T_Check("Destroy","~Name~")

Example : T_Check("Destroy","check1")

T_Combo

Type Combo : this class is a combo box.

Properties

[1,1] – Line

The Y position of the combo box

[1,2] – Column

The X position of the combo box

[1,3] – Width

The Width of the combo box

[1,4] – Height

The height of the combo box

[1,5] – Title

The selected item in the combo box

[1,6] – Number of items

The number of items in the combo box

[1,7] – Deployed

Is the combo box open :
1

Or close :

0

Methods

Creer – Create

Syntax : T_Combo("Creer",~Number of items~,"~Name~")

Example : T_Combo("Creer",3,"combo1")

Montrer – Show

Syntax : T_Combo("Montrer","~Name~",0)

Example : T_Combo("Montrer","combo1",0)

Cacher – Hide

Syntax : T_Combo("Cacher","~Name~",0)

Example : T_Combo("Cacher","combo1",0)

Deploy – Deploy/Undeploy 

Syntax : T_Combo("Chk","~Name~",0)

Example : T_Combo("Deploy","combo1",0)

Destroy – Destroy

Syntax : T_Combo("Destroy","~Name~",0)

Example : T_Combo("Destroy","combo1",0)

T_Cur

Type Cur : this class is a graphic cursor.

Properties

[1,1] – Line

The Y position of the cursor

[1,2] – Column

The X position of the cursor

[1,3] – Horizontal translation

The number of pixels the cursor will translate horizontally

[1,4] – Vertical translation

The number of pixels the cursor will translate vertically

[1,5] – Cursor

Is the cursor an arrow : 
crFleche

Or a cross :

crCroix

Or a plus :

crPlus

Or a point :

crPoint

Or an hourglass :

crSable

Methods

Creer – Create

Syntax : T_Cur("Creer","~Name~")

Ex : T_Cur("Creer","cur1")

Translation orientation

Syntax : T_Cur("~Orientation~","~Name~")

Ex : T_Cur("Nord","cur1")

Marquer – 
No translation show/hide the cursor

Nord – 

North/Up

NordE – 
North-east/Upper right

Est – 

East/Right

SudE – 

South-east/Down right

Sud – 

South/Down

SudO – 

South-west/Down left

Ouest –

West/Left

NordO –

North-west/Upper left

Destroy – Destroy

Syntax : T_Cur("Destroy ","~Name~")

Ex : T_Cur("Destroy ","cur1")

T_Db

Type Db : this class is a data base.

Properties

[1,1] – Number of entries

[1,2] – Number of fields

[2,1…n] – Fields

[3…n,1…n] – Entries

Methods

Creer – Create

Syntax : T_Db("Creer","~Name~",0,0,0)

Ex : T_Db("Creer","db1",0,0,0)

Extract – Extract

Syntax : T_Db("Extract","~String (entries)~","~Matrix~","~Name~",0)

Ex : T_Db("Extract","1,6,9","animal", "db1",0)

Add – Add an entry

Syntax : T_Db("Add","~Matrix~","~Name~",0,0)

Ex : T_Db("Add","doginfo","db1",0,0)

AddF – Add a field

Syntax : T_Db("AddF","~Field name~","~Name~",0,0)

Ex : T_Db("AddF","hair","db1",0,0)

Rem – Remove an entry

Syntax : T_Db("Rem",~Entry number~,"~Name~",0,0)

Ex : T_Db("Rem",2,"db1",0,0)

RemF – Remove a field

Syntax : T_Db("RemF",~Field number~,"~Name~",0,0)

Ex : T_Db("RemF",3,"db1",0,0)

NB : The first two fields are not erasable.

List – List all entries that contain a specific string

Syntax : T_Db("List","~String~","~String (request’s record)~","~Name~",0)

Ex : T_Db("List","grey","result","db1",0)

ListF – List all entries that contain a specific string in a specific field

Syntax : T_Db("ListF","~String~",~Field number~,"~String (request’s record)~","~Name~")

Ex : T_Db("ListF","grey",2,"~result~","db1")

T_Dlg
Type Dlg : this class is a dialog.

Properties

[1,1] – Dimension

The number of lines the dialog will have

[1,2] – Title

The title of the dialog

[1,3…12] – Dialog text

Text of the lines of the dialog

Methods

Creer – Create

Syntax : T_Dlg("Creer","~Number of lines~","~Name~")

Ex : T_Dlg("Creer","2","dlg1")

Montrer – Show

Syntax : T_Dlg("Montrer","~Name~",0)

Ex : T_Dlg("Montrer","dlg1",0)

Destroy – Destroy

Syntax : T_Dlg("Destroy","~Name~",0)

Ex : T_Dlg("Destroy","dlg1",0)

T_Eradio

Type Eradio : this class is an ensemble of radio buttons.

Properties

[1,1] – Activated

Is a radio button selected :
1

Or no button selected :
0

[1,2] – Activated radio button

The name of the activated radio button

Method

Creer – Create

Syntax : T_Eradio("Creer","~Name~")

Ex : T_Eradio("Creer","eradio1")

Destroy – Destroy

Syntax : T_Eradio("Destroy","~Name~")

Ex : T_Eradio("Destroy","eradio1")

T_Gpanel

Type Gpanel : this class is a graphical panel used to hide a part of a form.

Properties

[1,1]  - Line

The Y position of the panel

[1,2] – Column

The X position of the panel

[1,3] – Height

The height of the panel

[1,4] – Width

The width of the panel

[1,5] – Color

Is the color black : 
Noir

Or white :

Blanc

Or inverted :

Inver

Methods

Creer – Create

Syntax : T_Gpanel("Creer","~Name~")

Ex : T_Gpnel("Creer","panel1")

Montrer – Show

Syntax : T_Gpanel("Montrer","~Name~")

Ex : T_Gpanel("Montrer","panel1")

Cacher – Hide

Syntax : T_Gpanel("Cacher","~Name~")

Ex : T_Gpanel("Cacher","panel1")

Destroy – Destroy

Syntax : T_Gpanel("Destroy ","~Name~")

Ex : T_Gpanel("Destroy ","panel1")

T_Image

Type Image : this class is a graphic image.

Properties

[1,1] – Line

The Y position of the image

[1,2] – Column

The X position of the panel

[1,3] – Image file

The name of the image’s variable (variable type must be PIC)

[1,4] – Visible

Is the image visible :
1

Or invisible :

0

Methods

Creer – Create

Syntax : T_Image("Creer","~Image’s variable name~","~Name~",0)

Ex : T_Image("Creer","img1","image1",0)

Montrer – Show

Syntax : T_Image("Montrer","~Name~",0,0)

Ex : T_Image("Montrer","image1",0,0)

Cacher – Hide

Syntax : T_Image("Cacher","~Name~",0,0)

Ex : T_Image("Cacher","image1",0,0)

Depl – Move

Syntax : T_Image("Depl",~New Y position~,~New X position~,"~Name~")

Ex : T_Image("Depl",50,25,"image1")

Destroy – Destroy

Syntax : T_Image("Destroy","~Name~",0,0)

Ex : T_Image("Destroy","image1",0,0)

T_Form
Type Form : this class is a graphical form.

Properties

[1,1] – Line

The Y position of the form

[1,2] – Column

The X position of the form

[1,3] – Width

The width of the form

[1,4] – Height

The height of the form

[1,5] – Title

The title of the form

Methods

Creer – Create

Syntax : T_Form("Creer","~Name ~",0,0)

Ex : T_Form("Creer","form1",0,0)

Montrer – Show

Syntax : T_Form("Montrer","~Name~",0,0)

Ex : T_Form("Montrer","form1" 0,0)

Cacher – Hide

Syntax : T_Form("Cacher","~Name~",0,0)

Ex : T_Form("Cacher","form1" 0,0)

Depl – Move

Syntax : T_Form("Depl",~Line~,~Colomn~,"~Name~")

Ex : T_Form("Depl",20,30,"form1")

Destroy – Destroy

Syntax : T_Form("Destroy ","~Name~",0,0)

Ex : T_Form("Destroy ","form1" 0,0)

T_Forme

Type form : this object is useful to draw shapes.

Properties

In general

[1,1] ,[1,3] … [1,n-1] – Vertical position (Y)

[1,2],[1,4] … [1,n] – Horizontal position (X)


For the circles

[1,1] – Vertical position of the center

[1,2] – Horizontal position of the center

[1,3] – Ray of the circle


For the lines

[1,1] – Vertical or horizontal position

[1,2] – Orientation

Is the line vertical :
Ver

Or horizontal :

Hor

Methods

Creer – Create

Syntax : T_Forme("Creer",~Number of points~,"~Name~")

Ex : T_Forme("Creer",4,"forme1")

Trace – Trace

Syntax : T_Forme("Trace","~Type(Segment : "Ligne", Line : "Droite", Triangle : "Tria", Free shape : "Quad", Circle : "Cerc" , Polygon "Poly")~" ,"~Name~")

Ex : T_Forme("Trace","Quad" , "forme1")

Effac – Erase

Syntax : T_Forme("Effac","~Type(Segment : "Ligne", Line : "Droite", Triangle : "Tria", Free shape : "Quad", Circle : "Cerc" , Polygon "Poly")~" ,"~Name~")

Ex : T_Forme("Effac","Quad" , "forme1")

Inver – Inverse

Syntax : T_Forme("Inver","~Type(Segment : "Ligne", Line : "Droite", Triangle : "Tria", Free shape : "Quad", Circle : "Cerc" , Polygon "Poly")~" ,"~Name~")

Ex : T_Forme("Inver","Quad" , "forme1")

Destroy – Destroy

Syntax : T_Forme("Destroy ","~Name~",0)

Ex : T_Forme("Destroy ","forme1",0)

T_Label

Type Label : this component is a graphic label.

Properties

[1,1]  - Line

The Y position of the label

[1,2] – Column

The X position of the label

[1,3] – Caption

The caption of the label

Methods

Creer – Create

Syntax : T_Label("Creer","~Name~")

Ex : T_Label ("Creer","label1")

Montrer – Show

Syntax : T_Label ("Montrer","~Name~")

Ex : T_Label ("Montrer","label1")

Cacher – Hide

Syntax : T_Label ("Cacher","~Name~")

Ex : T_Label ("Cacher","label1")

Destroy – Destroy

Syntax : T_Label ("Destroy ","~Name~")

Ex : T_Label ("Destroy ","label1")

T_Map

Type Map : this class is a graphical map used to “emulate” a mouse controlled by the arrows.

Properties

[1,1] – Line

The map’s cursor’s Y position

[1,2] – Column

The map’s cursor’s X position

[1,3] – Horizontal translation

The number of pixels the cursor will translate horizontally

[1,4] – Vertical translation

The number of pixels the cursor will translate vertically

[1,5] – Cursor

Is the cursor an arrow : 
crFleche

Or a cross :

crCroix

Or a plus :

crPlus

Or a point :

crPoint

Or an hourglass :

crSable

Methods

Creer – Create

Syntax : T_Map("Creer","~Name~")

Ex : T_Map("Creer","map1")

Ini – Initialize

Syntax : T_Map("Ini","~Name~")

Ex : T_Map("Ini","map1")

Exec – Execute (move the cursor according to the arrows until the user press enter or a character)

Syntax : T_Map("Exec","~Name~")

Ex : T_Map("Exec","map1")

Exam – Examine

Syntax : T_Map("Exam",~Number~)

Ex : T_Map("Exam",13) (13 is the ENTER key number)

Destroy – Destroy

Syntax : T_Map("Destroy ","~Name~")

Ex : T_Map("Destroy ","map1")

T_Panel

Type Panel : this class is a graphical panel used to hide a part of the screen.

Properties

[1,1]  - Line

The Y position of the panel

[1,2] – Column

The X position of the panel

[1,3] – Height

The height of the panel

[1,4] – Width

The width of the panel

[1,5] – Color

Is the color black : 
Noir

Or white :

Blanc

Or inverted :

Inver

Methods

Creer – Create

Syntax : T_Panel("Creer","~Name~")

Ex : T_Panel("Creer","panel1")

Montrer – Show

Syntax : T_Panel("Montrer","~Name~")

Ex : T_Panel("Montrer","panel1")

Destroy – Destroy

Syntax : T_Panel("Destroy ","~Name~")

Ex : T_Panel("Destroy ","panel1")

T_Radio

Type Radio : this class is a radio button.

Properties

[1,1] – Line

The Y position of the radio button

[1,2] – Column

The X position of the radio button

[1,3] – Width

The Width of the radio button

[1,4] – Height

The height of the radio button

[1,5] – Caption

The caption of the radio button

[1,6] – Transparence

Is the radio button transparent : 
Trans

Or opaque : 


Opact
[1,7] – Radio button ensemble

The ensemble of the radio button

Methods

Creer – Create

Syntax : T_ Radio("Creer","~Ensemble~","~Name~")

Example : T_ Radio("Creer","Eradio1","radio1")

Montrer – Show

Syntax : T_ Radio("Montrer","~Name~",0)

Example : T_ Radio("Montrer","radio1",0)

Cacher – Hide

Syntax : T_ Radio("Cacher","~Name~",0)

Example : T_ Radio("Cacher","radio1",0)

Rad – Radiate a button

Syntax : T_Radio("Rad","~Name~",0)

Example : T_Radio("Rad","radio1",0)

Destroy – Destroy

Syntax : T_ Radio("Destroy","~Name~",0)

Example : T_ Radio("Destroy","radio1",0)

T_Text

Type Text : this class is a text box.

Properties

[1,1] – Line

The Y position of the text box

[1,2] – Column

The X position of the text box

[1,3] – Width

The width of the text box

[1,4] – Height

The height of the text box

[1,5] – Text

The text inside the text box

[1,6] – String type

Is the string char type :
Char

Or integer type :

Int

Methods

Creer – Create

Syntax : T_Text("Creer","~Name~")

Ex : T_Text("Creer","text1")

Montrer – Show

Syntax : T_Text("Montrer ","~Name~")

Ex : T_Text("Montrer ","text1")

T_Win

Type Win : this class is a graphic window.

Properties

[1,1] – Line

The Y position of the window

[1,2] – Column

The X position of the window

[1,3] – Width

The width of the window

[1,4] – Height

The height of the window

[1,5] – Title

The title of the window

Methods

Creer – Create

Syntax : T_Win("Creer","~Name ~",0,0)

Ex : T_Win("Creer","win1",0,0)

Montrer – Show

Syntax : T_Win("Montrer","~Name~",0,0)

Ex : T_Win("Montrer","win1" 0,0)

Cacher – Hide

Syntax : T_Win("Cacher","~Name~",0,0)

Ex : T_Win("Cacher","win1" 0,0)

Depl – Move

Syntax : T_Win("Depl",~Line~,~Colomn~,"~Name~")

Ex : T_Win("Depl",20,30,"win1")

Destroy – Destroy

Syntax : T_Win("Destroy ","~Name ~",0,0)

Ex : T_Win("Destroy ","win1",0,0)

User interfaces

The main advantage to use TIBOOL is that the creation of a user-friendly graphic interface is easy.  This example exposes a simple graphical program :
T_Map("Creer","map1") 
This line create map1

T_Form("Creer","form1",0,0)
This line create form1

T_Button("Creer","button1")
This line create button1

1»x
This line set 1 to x

20»map1[1,3]
This line set the horizontal translation to 20

20»map1[1,4]
This line set the vertical translation to 20 

20»form1[1,2]
This line set the X position at 20

200»form1[1,3]
This line set the width to 200

50»form1[1,4]
This line set the height to 50

"There is the title"»form1[1,5]
This line set form1’s title

30»button1[1,1]
This line set the Y position at 30

40»button1[1,2]
This line set the X position at 40

"This is the button"»button1[1,5]
This line set button1’s title

ClrDraw
This line clear the screen

T_Form("Montrer","form1",0,0)
This line show form1

T_Button("Montrer","button1")
This line show button1

T_Map("Ini","map1")
This line initialize the map

While x=1
T_Map("Exec","map1")
This line execute map1

If  c=13 Then
If map1[1,2]>button1[1,2] and map1[1,2]<button1[1,2]+button1[1,4] and map1[1,1]>button1[1,1] and map1[1,1]<button1[1,1]+button1[1,3] Then

0»x
This line set 0 to x (quit the loop)

ClrDraw
This line clear the screen
EndIf

EndIf

EndWhile
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� T_Asm object uses assembler instructions  of Motorola 68000 prossessor that are only enabled on TI-89 and TI-92 Plus
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