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0 Introduction

@ The Overture AST

Q Creating Plug-ins For Overture



AST Source File Java Source Files

PExp

binary ABinaryExp

I

left:exp op:binop right:exp left:PExp op:PBinop right:PExp




Abstract Syntax Tree
exp {—-> package=’'org.overture.ast.expressions’}

= {binary} [left]:exp [op]:binop [right]:exp

{—> package='org.overture.ast.expressions’}

= {and}
| {or}
|

’
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AST Generation
AST Source File

Abstract Syntax Tree
xp {—-> package=’org.overture.ast.expressions’}
{binary} [left]:exp [op]:binop [right]:exp

Root nodes

K. Lausdahl The Overture AST and Plug-in Development 7/33



Introduction
The Overture AST
Creating Plug-ins For Overture

AST Generation
AST Source File

Abstract Syntax Tree
exp {-> package=’org.overture.ast.expressions’}

= {binary}

Sub nodes

[left]:exp [op]:binop [right]:exp

binop {-> packageX’org.overture.ast.expressions’}
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AST Generation
AST Source File

Abstract Syntax Tree
exp {-> package=’org.overture.ast.expressions’}

= {binary} [left]:exp [op]:binop [right]:exp

binop {-> package=’'org.overturexgst.eXpressidns’}

= {and}
[ {or} Node fields

| - | Tree fields - only one
parent [name] : Type

Il Graph fields - multiple
parents (name) : Type
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Abstract Syntax Tree
exp {—-> package=’'org.overture.ast.expressions’}
} : ]:exp
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Java Output

Package View

4 % target/testData/simple
» [B org.overture.ast.analysis
a4 £} org.overture.ast.analysis.intf
> [J] TAnalysisjava
> [J] Tanswerjava
>[4 IQuestion java
> [J] IQuestionAnswer.java
4 3 org.overture.ast.expressions
. [J] AAndBinopjava
> [J] ABinaryExp.java
. [4] AOrBinop.java
> [J] EBinop.java
. [4] EExpjava
> [J] PBinop.java
- [J] PBinopBasejava
> [J] PExpjava
> [J] PExpBasejava
» 4 org.overture.ast.node

K. Lausdahl

Outline of ABinaryExp

5 Outline 52 B

1 org.overture.ast.expressions

» ‘= import declarations
4 [© ABinaryExp
&F seralVersionUID : long

o _left: PEp
a _op:PBinop
o _right: PExp

@ ABinaryExp(

& ABinaryExp(PExp, PBinop, PExp)
© .. apply(Analysis) : void

© . apply(lAnswer<As) <As :
& . apply(Question<Q, Q) < Q> : void

© . apply(QuestionAnswer<Q, A>, Q) <0, A~ A
@ o clone() : ABinaryExp

© . clone(Map<INode, INode>) : ABinaryExp

© .. equals(Object) : boolean

@ .. getChildren(Boolean) : Map«String, Objects
@ getleft): PExp

@ getOp(: PEincp

© getRight(: PExp

© .. kindPExp() : EExp

© .. removeChild(Node) : void

@ setleft(PExp) : void
@ setOp(PBinop) :
@ setRight(PExp)
© .. toString() : String
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AST Generation
AST Source File Hierarchy

Abstract Syntax Tree
exp {—> package=’'org.overture.ast.expressions’}

= #Binary
|
#Binary {-> package=’'org.overture.ast.expressions’}
= {plus}
| {and}
|
Aspect Declaration

$exp->#Binary = [left]:exp

[op] :LexToken [right]:exp
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AST Generation

AST Source File Hierarchy

Abstract Syntax Tree

exp {-> package=’'org.overture.ast.expressions’}
= #Rinars

Hierarchy Field View
exp binary
#Bin "
binary left:exp op:LexToken right:exp
plus and

Aspect Declaration
$exp->#Binary = [left]:exp [op]:LexToken [right]:exp
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AST Generation

Java Output Features

@ INode parent ()

@ INode getAncestor (Class<INode> classType)
@ Enumerations

@ NodeEnum kindNode () - return NodeEnum.EXP
@ ...EExp kindPExp () — return EExp.BINARY
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AST Generation

Analysis

@ Analysis - Default visitor
@ void apply (IAnalysis analysis)
@ Question
@ <Q> void apply (IQuestion<Q> caller, Q question)
@ Answer
@ <A> A apply (IAnswer<A> caller)
@ Question Answer

@ <Q, A> A apply( IQuestionAnswer<Q, A> caller,
Q question)
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AST Generation
Analysis Depth First Search

caseABinaryExp(...)

!

inABinaryExp(...) —>| defaultinExp(...) —>| defaultinNode(...)

v

node.getLeft () .apply (this);
node.getOp () .apply (this);
node.getRight () .apply (this);

outABinaryExp(...) —>| defaultOutExp(...) —>| defaultOutNode(...)
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Creating

——
fle Edit MNovigste Search Project Run Window Help
- IR -0 -~ i@ - it -H-varo- = [Evom)
| B voMEsplarer 52 = O w = O|[E= Outline 5 =0
B% 7 lass A i B w sl e W T
- - values
&5 Tutorizll vl:int = 1 [ChY
l & tutoriall o 1 Aint
& Avdmpp instance variables o intsl :int
€3 Bvdmpp intsl : int := 25 @ funlfint):int
B3 Cvdmpp ® opl() :int
functions
I private funl : int -> int
Funl (a) — a+a;
operations
private opl : () —> int
opl () == return 141;
end A
4 L3
ig® |Wlilable Insert / e AR A
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Creating a plug-in

Development Environment

Requirements:

@ Java SDK
@ Eclipse Classic
o Extended with the Overture core feature
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Download Eclipse Classic - www.eclipse.org

E ) Eclipse Classic 4.2, 15218 Windows 32 Bit
Downloaded 1,102,012 Tmes  Details  Other Downloads Windows 64 Bit


www.eclipse.org

Install New Software

@ Welcome

@ Help Contents

% Search
Dynamic Help
Key Assist...
Tips and Tricks..
Chest Sheets...

Check for Updates

CtrlShift+L

Install New Software..

About Eclipse SDK

Quick Access.

reaeal
= O 5= Outine 32 =
An outline is not available.

£ Problems 2 @ Javadoc (G Declrstion

Oitems

 Description

Location Type
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Creating a plug-in

Development Environment - Setup

Add the Overture repository -

http://build.overturetool.org/builds/overtureAst2/repository/
& Add Repository Iﬁ
MName: overture

Location: | ://build.overturetool.org/builds/overtureAst2/repository/ Archive...

@ ok || Concel |
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Creating a plug-in

Development Environment - Setup

@ Uncheck Group items by Category
@ Select Overture Core and install

& insal

Available Software

Check the items that you wish to instal.

J
0 =
Work with: _ overture- tpi/ - /[aw
 preferences. ‘
Oveturecore
Nome Version
V| g+ Overture Core. 0.3.0.201208231549-727Z

SelectAll_| [ Deselectal |

Litem selected
e core features of Overture Tool

of

o target environment

(9] Contact all pdate sitesduring instal o find requied software

K. Lausdahl
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Tutorial

Simple Class Analysis Plug-in

@ For each Class count:

o Values

e Instance Variables
e Functions

@ Operations

@ For each Operation and Function count the total number of
expressions and statements
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Tutorial

Overview

What do we need to do?
@ Create a plug-in project
© Add dependencies to Eclipse and Overture
© Add a command to invoke the functionality
© Add a menu to show the command in the Ul

© Add a Handler to invoke the implementation when the
command is called

© Add a view to show the result
@ Add the Overture-specific VDM analysis code
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Create a Plug-in Project
=

LS S—
e =

Wizards:
[type filter text |

. [ Plug-in Development
S Category Definition

Ll Component Definition

47 Extension Point Schema

G Feature Patch

(3 Feature Project

< Fragment Project

[ Plug-in frem Existing JAR Archives.

2
&= Product Configuration

@ Target Definition

¥ Update Site Project

I (2 User Assistance

b XML

I = Examples L

@ <Back | Net> ]| Finisn . Cancel |




=8

#: Dependencies

PR

| Required Plug-ins

Specify the list of plug-ins required for the operation of this plug-in.

| Imported Packages

-

originating plug-in.

%

forg.eclipse.ui

% org.eclipse.core.untime
%> org.overture.ide.core (2.2.0)
e org.overtureide.ui (2.2.0)

Specify packages on which this plug-in depends without explicitly identifying thei

E

Total:4

il |

Total: 0

|+ Automated Management of Dependencies

-

I |'» Dependency Analysis

Overview | Dependencies| Runtime| Extensions| Extension Poir

| Build | MANIFEST.MF | pluginaxmi | build.properties|




% Dependencies

| Required Plug-ins

%

Specify the list of plug-ins required for the operation of this plug-in.

I

| Imported Packages
Sp_e«._'jfy packages on which this plug-in dep

eiorg.ecli
%ﬂnlgmﬁpsecole.runtim
&n-mg.mrerlure.ide.cme (2.2.0)
s:r-mgmrlule.ide.ui (2.2.0)

Remove

Properties...

Bk

ating plug-in.




<extension
point="org.eclipse.ui.commands">
<command
id="overture.tutoriall.commandAnalysis"
name="Analysis">
</command>
</extension>




<extension
point="org.eclipse.ui.menus">
<menuContribution
allPopups="false"
locationURI="popup:org.overture.ide.ui.VdmExplorer">
<menu
label="Tutorial 1">
<command
commandId="overture.tutoriall.commandAnalysis"
label="Analysis"
style="push">
</command>
</menu>
</menuContribution>
</extension>
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Tutorial

Add a menu
VDM Explorer 52
<extension * E o
New »
point="org.eclipse.u Golnto
<menuContribution E”“ E”"‘C
'aste trl+V
allPopups="£false" X Delete Delete
. _n . Move...
locationURI="popup:0rg.ov, I o
<menu 2y Import..
. 4 Export...
label="Tutorial 1"> =
&1 Refresh F5
<command Close Project
commandId="overtur Close Unrelated Projects
. Debug As v
label="Analysis" — ,
Style:"push"> :EbugAs »
ke ,
</command> Compare With '
Restore from Local History...
</menu> Build Path »
</menuContribution> Tutorizl1 | analyss
< / £ . S Configure »
extension Clone as VDM-RT
Properties Alt+Enter
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Tutorial

Add a menu
VDM Explorer 52
<extension o [ utorick
New »
point="org.eclipse.u Golnto
<menuContribution E”W E”"‘C
'aste trl+V
allPopups="£false" X Delete Delete
. o . Move...
locationURI="popup:0rg.ov, I o
<menu 2y Import..
. 4 Export...
label="Tutorial 1"> =
& Refresh F5
<command Close Project
commandId="ove ur Close Unrelated Projects
" C Debug As v
label="Analysis R e ,
Style:"push"> :EbugAs »
ke ,
</command> (e With ,
</menu> Restore from L3}
Build Path
</menuContribution> Tutorial 1 Analysis
. Configure »
</eXtenSlOn> Clone as VDM-RT
Properties Alt+Enter
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<extension
point="org.eclipse.ui.handlers">
<handler
class="org.overture.ide.analysis.AnalysisHandler"
commandId="overture.tutoriall.commandAnalysis">
</handler>
</extension>
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Tutorial

Handler Implementation

public class AnalysisHandler extends AbstractHandler
{
public Object execute (ExecutionEvent event) {
ISelection selection = HandlerUtil.getCurrentSelection (event);

IStructuredSelection structuredSelection = (IStructuredSelection)
Object firstElement = structuredSelection.getFirstElement () ;
IProject p = ((IResource)firstElement).getProject();

IVdmProject vdmProject =
(IVdmProject) p.getAdapter (IVdmProject.class);

a = new VdmAnalysis (vdmProject,HandlerUtil.getActivePart (event),

HandlerUtil.getActiveShell (event));
a.runAnalysis();

K. Lausdahl The Overture AST and Plug-in Development 24/33
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Handler Implementation

Get Selection through ndler extends AbstractHandler

HandlerUtil
public Object executetiecutionEvent event) {
ISelection selection =‘HandlerUtil.getCurrentSelection(event);
IStructuredSelection structuredSelection = (IStructuredSelection)
Object firstElement = structuredSelection.getFirstElement () ;
IProject p = ((IResource)firstElement).getProject();

IVdmProject vdmProject =
(IVdmProject) p.getAdapter (IVdmProject.class);

a = new VdmAnalysis (vdmProject,HandlerUtil.getActivePart (event),

HandlerUtil.getActiveShell (event));
a.runAnalysis();
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Handler Implementation

Get Selection through ndler extends AbstractHandler

HandlerUtil
public Object executetiecutionEvent event) {
ISelection selection = ‘HandlerUtil.getCurrentSelection(event);

. ection structuredSelection = (IStructuredSelection)
Get Project

Object]| firstElement = structuredSelection.getFirstElement () ;

‘ IProject p = ((IResource)firstElement) .getProject();

IVdmProject vdmProject =
(IVdmProject) p.getAdapter (IVdmProject.class);

a = new VdmAnalysis (vdmProject,HandlerUtil.getActivePart (event),

HandlerUtil.getActiveShell (event));
a.runAnalysis();
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Tutorial

Handler Implementation

Get Selection through ndler extends AbstractHandler

HandlerUtil
public Object executetiecutionEvent event) {
ISelection selection =‘HandlerUtil.getCurrentSelection(event);

. ection structuredSelection = (IStructuredSelection)
Get Project

Object]| firstElement = structuredSelection.getFirstElement () ;

‘ IProject p = ((IResource)firstElement) .getProject();

IVdmProject vdmProject =
(IVdmProject) p.getAdapter (IVdmProject.class) ;

a = new VdmAnalysis (vdmftoject,HandlerUtil.getActivePart (event),
HandlerUtil.getActiveShell (event));
a.runAnalysis();

[ Adapt selection to a VDM Project ]
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View

<extension
point="org.eclipse.ui.views">

<view
class="org.overture.ide.analysis.AnalysisViewPartl"
id="overture.tutoriall.viewl"
name="Analysis View"
restorable="true">

</view>

</extension>

The implementation takes a data object and displays it in a
table view. (Not shown here)

K. Lausdahl The Overture AST and Plug-in Development
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B Analysis View &2
Class Name

Values
Instance Variables

<extension
point="org.eclipg

Operations
Functions

funl

opl

Values

Instance Variables
Operations
Functions
funl
opl

Values

Instance Variables
Operations
Functions
opTestl

<view
class="org.overture
id="overture.tutorig
name="Analysis View"
restorable="true">

</view>

</extension>

mmmmE R R BB

SO I CI I IR
c
=

[a B a RN e RN e RN aTE--IN-=]




Tutorial
Status

.-mM-mnm'

File Edit Navig

n-E@

X [0 fiif

4 [{ Tutoriall
Fl g tutorig

L[

&

#I

Golnto
Copy
Paste
Delete
Move...
Rename...
Import...
Export.

Refresh
Close Project

Close Unrelated Projects
Debug As

Run As

Debug As

Team

Compare With

Restore from Local History..

Proof Obligations
Latex

Ctrl+C
Ctrl+V
Delete

F2

3
’

& [@vov)

= 0[5 outline ﬂj Analysis Vie 52 =0

Tutorial 1

|

Analysis

b Class  Name

Count

Build Path

3

lcgraga

e ——
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Overture Analysis Implementation

Check the model and run the Type Checker:

final IVdmModel model = project.getModel();
if (model != null && model.isParseCorrect ())
{
if (!model.isTypeCorrect())
{
VdmTypeCheckerUi.typeCheck (shell, project);

Run the analysis:

if (model.isTypeCorrect ())
{

AnalysisData data = analyse (model.getRootElementList ());

K. Lausdahl The Overture AST and Plug-in Development
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private AnalysisData analyse (List<INode> rootElementList) {
AnalysisVisitor visitor = new AnalysisVisitor();

for (INode node : rootElementList)
{
try
{
node.apply (visitor);
} catch (AnalysisException e) {
}

return visitor.data;
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Overture Analysis Implementation 3 Visitor

class AnalysisVisitor extends DepthFirstAnalysisAdaptor

{

void inAClassClassDefinition(AClassClassDefinition node) {
data.initClass (node.getName () .name) ;

void inAExplicitFunctionDefinition(...) {
expCount = 0;

void outAExplicitFunctionDefinition(... node) {
data.fun.get (data.activeClass) .put (node.getName () .name, expCount);

void defaultInPExp (PExp node) {
expCount++;
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Creating a plug-

Launching the Debugger

in

& Debug Configurations. -

PP
[3] Java Application
Ju WUnit
Ji JUnit Plug-in Test
4 0SGi Framework
T, Remote Java Application
VDM PP Model
VDM RT Model

[ VOM 5L Model

Filter matched 11 of 11 items

@

Create, manage, and run configurations

Create a configuration to launch an Eclipse application in debug mode,

Nome: Overture
(] Main
Workspace Data

Location:  S{workspace_loc)/../runtime-New_configuration

(0= Arguments| &5 Plug-ins| [= Configuration| &} Tracing| B§ Environment| £ Common

[l Clear: © workspace () log onl [ Workspace

- | [ FileSystem... | [ Variables.

Askfor confirmation before clearing

Program to Run

© Run a product: org.overture.ide platform.product

2 Run an application: | org.ccli de.werkbench

Java Runtime Environment.

Java executable: © defalt O java

©) Execution environment: | CDC-10/Foundation-L10 (jre7)

Configure defaul

Enyironments...

© Runtime JRE: jrel

~| [ instaliea JRE.

Bootstrap entries:

Apply Revert

K. Lausdahl
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File Edit Navigate Search Project Run Window Help
M-HRE $-0-Q- @ fr briworo- e ()
B3 vOM Explorer 52 = 58 Avdmpp = =05 Omﬁmm
g v class & “ || Class  Name Count
- - values
a [ Tutoriall V1:oint = 13 A Values 1
l A Instance Varibles 1
€3 Avdmpp instance variables A Operations 1
[ Bvdmpp intsl : int := 23 A Functions 1
3 Cvdmpp A funl 3
functions A opl 4
tomte ot + int o et B Values 1
private funl : int -» in )
ot (o) == atas B Instance Varisbles 0
B Operatians 1
B Functions 1
perations B funl N
private opl : () ==> int B opl 7
Pl () == return 1+1; c Values 1
end A [« Instance Variables 0
c Operations 1 i
c Functions 0
c opTestl 6
« v
ip® H e nEaga
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Creating a plug-in

Tutorial 2: Extension

Try to extend the example given in tutorial 1 by:

@ Count expressions in initialization of:

o Values
@ Instance Variables

@ Enable the analysis for Modules
@ ... or what you have in mind
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You can download the tutorial at:

http://tinyurl.com/overturelOtutorial

Wiki Overture Workshop 10


http://tinyurl.com/overture10tutorial
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