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Formalism of tiny is
Root is %Top;
Top = program(Decls declarationList, Statements statements);
Decls = decls(Decl[] declarationList);
Decl = intDecl(Var variable), booleanDecl(Var variable);
Statements = statements(Statement[] statementList);
Statement = affect(Var variable, Exp value),

while(ConditionExp cond, Statements statements),
if(ConditionExp cond, Statements statementsThen,

Statements statementsElse);
ConditionOp = equal(ArithmeticExp left, ArithmeticExp right),

notEqual(ArithmeticExp left, ArithmeticExp right);
ConditionExp = %ConditionOp, true(), false(), var;
ArithmeticOp = plus(ArithmeticExp left, ArithmeticExp right),

minus(ArithmeticExp left, ArithmeticExp right),
mult(ArithmeticExp left, ArithmeticExp right),
div(ArithmeticExp left, ArithmeticExp right);

ArithmeticExp = %ArithmeticOp, int as STRING, var as STRING;
Exp = %ArithmeticOp, %ConditionOp, var, int, true, false;
Var = var;

End
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+getVariableNode(): tiny.ast.VarType
+setVariableNode(tree:tiny.ast.VarType):void
+getValueNode():tiny.ast.ExpType
+setValueNode(tree:tiny.ast.ExpType):void

tiny.ast.AffectNodeImpl

Tiny

DOM

SmartTools

org.w3c.dom.Element

org.apache.xerces.dom.ElementImpl

fr.smarttools.tree.UntypedNodeImpl

fr.smarttools.tree.UntypedNode

fr.smarttools.tree.FixedNode

tiny.ast.AffectNode

fr.smarttools.tree.FixedNodeImpl

tiny.ast.StatementType

- ¼ÕÅNÐ���Ð�ä�º�µ�»�»�Î]¼�¾¨¶�µb¶�À�ÎxÚ½Á|¹�¶�·mÎN¾������	�M2�¹�Ós¾¨¶�µb·�¹�¶
package tiny.ast;
public interface AffectNode extends StatementType {

public tiny.ast.VarType getVariableNode();
public void setVariableNode(tiny.ast.VarType tree);
public tiny.ast.ExpType getValueNode();
public void setValueNode(tiny.ast.ExpType tree);

}

- ¼ÕÅNÐNâ�Ð�
,¾¨¿N¾¨¶�µb·�¾�È����
���M29¹�Ós¾¨¶�µb·�¹�¶�¼Õ¿W·�¾¨¶�Á|µ�À�¾������
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�uû4ø���* Q!� ø¨ùüö��
ú��Wø¨ö���ú ýC���
û����uûbúNøhö ���?��ý`û2ù���
 ø��$
üû�DüúüûP�.ø A:��û2ö�úW�Bû�	uûbúüÿ4ûP �û4ÿ�ù:-
�xúüö��� (ø'� ÿ���úNV�û�	uø"=!,>=!��*`Q9
�
üö�ø¨ö���ú������_A���ø¨ùsûX	hö���ù]ø%����	uø<����û��£û� �ûbú]øU
sû�DEúüö�ø¨ö���ú��
�uù�������
 ��ú��_AZÿ���ú]ø��Wö�ú ����	'�� �ûÞø¨û�	�ûbú]ø¨ö�ø A 	uû��Bû�	hûbúsÿbû��½ø'��ö£ú�
sö£ÿ��xø¨ûiø¨ùsûiøTA:��û��\���`ø¨ùüû
����ú��a38û�* ��* ø¨ùüûP�£ö�úüû�� ��� �9ö�����	hû � �hùW�cý>�(� =!,>=>-mû�SN�üö_V����£û4úNø 
sû�DEúüö�ø¨ö���ú ����ø¨ùüû
���������&����û�	��xø'��	�8 * 
�úW����	uø��üú��xøhû��_A�� �BûÞý =!,>=!�(��	hûÉý>	uö�øuø¨ûbú�ö�úþøhùüö��!ýC�hA�* ,E�/0�û
��0��£û�ø'�\�xÿbÿbû��søC���B U�xúNAU=�,>=!�C��� �H�����hö�0���û����  %��	uû�ÿ��� %���£û.JføTA:��û!�Wú����_A:�hö���3BøTA:��û
ö�úW�Bû�	hûbúsÿbûh8,ýC����ÿ���	�	hö�û�
M���sø�*

�
<!ENTITY % Top ’program’>�
<!ENTITY % Statements ’statements’>�
<!ENTITY % Statement ’if|while|affect’>�
<!ELEMENT program ((%Decls;), (%Statements;))> 
<!ELEMENT statements (%Statement;)*>!
<!ELEMENT affect ((%Var;), (%Exp;))>

- ¼ÕÅNÐ#"NÐ%$�µb¶�·
¹bÁ/·mÎ<¾,Åc¾¨¿N¾¨¶�µb·�¾�ÈiÝ,¸�Ýq¹bÁA25476�8
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����ûbÿ4ö�DEÿ��xø¨ö���ú �

�



SmartTools

affect(Var variable, Exp value)
with attributes {fixed String S1 = "=",

fixed String styleS1 = "kw",
fixed String AO = ";",
fixed String styleAO = "kw"}

- ¼ÕÅNÐ���Ð����W·m¶�µ�ÈNµb·�µU¹bÁ�·mÎN¾������	�M2�¹�Ós¾¨¶�µb·�¹�¶½ÔN»�¾hÁ§Ô]º�Áz¹�¶�Åc¾¨¿N¾¨¶�µb·m¼Õ¿]Å�µÉÓ<µb¶�»�¾¨¶½µb¿NÈI·mÎN¾
µ�»�»�¹xÀ¨¼�µb·�¾�È!Ó]¶�¾¨·m·MÚxÏBÓ]¶m¼Õ¿x·�¾¨¶
•

øhùüûOQ=;
�"����øhùüûO���Wú���������û]38ö *¢û�* ��úsû ÿ��������M�Wú�
qøhùüû �������<ÿbö��xøhû�
1ö�úNø¨û�	�� �xÿbûO0NA
����û�	'�xø���	����xú�
M��úüûÂö�úNøhû�	�� �xÿbûd0NA2øTA)��û�8 �

•

øhùüûd0����uö£ÿ�VQö��hö�ø'��	��@���hû ����� ����	�ÿ�	hû��xø¨ö�ú��"�hû� "�WúNøhö£ÿ&�Wú�����A:�hû����
•

� ����	��hû�	 ����	�ø¨ùüû����Wú���������û\38ö_�\û.J<ø'	'�&�[AQú]ø��WÿÞø¨ö�ÿ!�����7��	��2��	hû@��	�� V<ö�
sû�
X��� ����û�	'�jø'��	
�xøuø'	uö�0��Qø¨û���ö�ú�øhùüûd� �xú���������ûd
üû DEúüö�ø¨ö���ú 8.�

•

�\��	hûÞøhøTAN- ��	hö�úNøhû�	,ø��<�üúW����	��uû�Q�F),E�>�Wÿ4ÿ���	�
üö£úW�!ø'�½ø¨ùüû��hû*û J<ø�	'�<�[A<úNø��xÿ4ø¨ö�ÿ������7��	����
•

�( iö�úüö� "��� 	uû�������	hÿ4û<D��£û½ø¨ù��xøÑÿ��WúNø��xö£ú������hû �����Òö�úW����	� U�jø¨ö���ú$����	�øhùüû<��ø'	��üÿ4ø���	hû�

û�
üö�ø���	@�WúW
Uø¨ùüûd����	��hû�	��

•

øhùüû =!,>= ��	�øhùüû&FQÿ�ùüû� "�W*

tiny.g

TinyParser.java
TinyLexer.java
TinyParserTokenTypes.java
TinyParserTokenTypes.txt

TypeChecker.xpro

tiny.xml

AffectNode.java
AffectNodeImpl.java
StatementType.java
...

API of Tiny

tiny.dtd

AbstractTypeCheckerTinyVisitor.java
TraversalTypeCheckerTinyVisitor.java

AbstractTinyVisitor.java
TraversalTinyVisitor.java

tiny.ast

tiny.dtd 
or

tiny.xsd

tiny.xsd

Antlr

tiny.xpp

Visitor
Generator

API
Generator

Import

Parser
Generator

Pretty 
Printer

Generator

Resource
Generator 

DTD 
or Schema
Generator
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Åc¾¨¿N¾¨¶�µb·�¾�È!Áz¶�¹�´êµb¿ 0,³W¸
����	 û JW�� %����û���øhù��Wú�gN�½ø'�.ø¨ùüû��hû2ø��:���B��ûbúsû�	'�jø'��	����Òøhùüû �	� ��
 û4úNV<ö�	���ú� �û4úNø!ýC���

���sø'�� "�xøhö£ÿ�������Aa��ûbúüû�	'�xøhû�
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���������A���ùüû�ÿ��Wúf	uû��Bû�	>ø�� ���)�(� #W� � ! � * ����	fö£úW�uø��xúüÿbû���ý#û$��	hû��hûbú]øÉøhù�	hû4û�û JN-
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�W	�����	��� % �ö£ú��W�YV)5X���W�£ö�øhøhö£ú��Éø¨ùsû
ø'	hû4û
ø'	��hV�û�	��'���>3 V<ö��uö�ød �û4ø¨ùW�)
Iÿ���������8��Wú�
�ø¨ùüû<�uû -
 "�Wú]ø¨ö�ÿ&�xÿ4ø¨ö���ú��>07AX���hö�ú��U %��	uûÂÿ��� "�W�£û.Ja������ûbÿÞø'��*

� ��� ��� ������� � ��� �	��
 �
�������
,E�  "��gxûIøhùüû 
üû V�û������� �ûbúNø^��� V<ö��hö�ø���	��P0����uû�
 �Wú÷øhùüû Q�F), 
üû DEúüö�ø¨ö���ú���û����hö�û�	��
F: U��	uø',E�:�����\���sø'�� "�xøhö£ÿ�������A ��û4úüû�	'�xøhû���ø�ý �MVQö��hö�ø'��	 ÿ��������hû�� ����� L �S% �N���M" � L �S�
I�%X�Wú�

��%H�����H% L �&C " � L �S�
IB%�*%,�ùüû"��0W�uø'	��Wÿ4ø�V<ö��uö�ø���	d
üû4ÿ�����	hû��&������ø¨ùüû#VQö��hö�ø  �û4ø¨ùW�:
��(3���úüû<0NA
����û�	'�jø'��	'8 *
,,ùüû��O% ����� % L ��CU"�� L �E��I�%½ö�úüùüû�	hö�ø'�C��	��� Öø¨ùsû���� L �S% �N���M" � L �S�
I�%&�Wú�
Éö� %����û -
 �û4úNø'�#������øhùüûUV<ö��uö�ø< �ûÞø¨ù��:
��½ö£ú`��	�
üû�	�ø'�a��û�	[����	� �^
üû��søhù)- D�	��uø½ø'	uûbûfø�	'�hV�û�	������?*
,�ùsö��(VQö��hö�ø'��	2ÿ��Wúf0�û)û J<ø¨û4ú�
üû�
 �Wú�
 ö�ø��(V<ö��uö�øX �û4ø¨ùW�:
��X	uû�DEúüû�
 3 �hV�û�	�	hö�
�
üû4ú 8fø��
����ûbÿ4ö�� AM�Wú^�Wú����_A)�uö���*
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üö*�Sû�	hû4úNøÉú��� �û����
	uû4ø���	húãøTA)��û����2�xú�
]����	'�� �û4øhû�	���* ,�ùüûX��	'�xú:������	hö�øTA ����øhùüö��%��û�	�����ú�����ö�I��xø¨ö���ú ö��%�xø
øhùüûa3�Q�F),@8ÑøTA:��ûU��û�V�û��?*���ö����W	hû �X��	hû��hûbú]ø'��ø¨ùüû ),+!%MI
�OC � ����ûbÿbö_DEÿ��xø¨ö���ú ���C�UøTA:��û -
ÿ�ùüû4ÿ.gWû�	�����	 � � � 
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XProfile TypeChecker;
Formalism tiny;
import tiny.visitors.TinyEnv;

Profiles
Object check(%Top, TinyEnv env);
Object check(%Decls, TinyEnv env);
Object check(%Decl, TinyEnv env);
Object check(%Statements, TinyEnv env);
Object check(%Statement, TinyEnv env);
String check(%Exp, TinyEnv env);
String check(%ArithmeticOp, TinyEnv env);
String check(%ConditionOp, TinyEnv env);
String check(%ArithmeticExp, TinyEnv env);
String check(%ConditionExp, TinyEnv env);
String check(%Var, TinyEnv env);

Strategy TOPDOWN;

- ¼ÕÅNÐ��WÐ! `¼�»m¼Õ·�»m¼ÕÅP¿<µb·mÔ]¶�¾�»#¹bÁ\µÑ·MÚxÓs¾hÏ8À�ÎN¾�À�Äj¾¨¶�Á|¹�¶125476�8

�
public Object check(AffectNode node, TinyEnv env) throws VisitorException {�

String varName = node.getVariableNode().getValue();�
String typeLeft = env.getType(varName);�
String typeRight = check(node.getValueNode(), env); //visit the value node 

!
if (typeLeft == null)"

errors.setError(node, "This variable " + varName + " was not declared");#
else {$

if (!typeRight.equals(TinyEnv.ERROR) && (!typeLeft.equals(typeRight)))�&%
errors.setError(node, "Incompatible types: " + varName + " is a" +���

typeLeft.equals(TinyEnv.INT)?"int":"bool") +" variable");� �
}� �
return null;� �

}

- ¼ÕÅNÐ�'�Ð � ���	�M2&Ûx¼�»�¼Õ·�¹bÁ/·mÎN¾�·MÚWÓs¾hÏ8À�ÎN¾�À�Äc¾¨¶
�



SmartTools

õ÷ö�øhù�ø¨ùsû:) +�%MI �OC �#���Wú���������û��Eö�ø�ö����������"�H�����uö�0W�£û�ø��"����û4ÿbö_� AUø¨ùsûÂø'	uûbû*ø'	'��V�û�	��'���
3 ��	��� ø¨ùüûC��ø���	�ø¨ö�ú��*ú��:
üû`ø���ø¨ùüûC
üû��uøhö£ú��jø¨ö���ú�ú��:
üû�3 �'8�8����L��V<ö��uö�ø���	�*G,�ù:�����N�Wú���A�ø¨ùüû
úW�:
üû�����ú)ø¨ùüû\���xø¨ùO��	hû&V<ö��hö�ø¨û�
Zö�ú��uøhû���
O���B�����&ø¨ùsû
ú��:
üû�������ø¨ùüû½ø�	hû4û�*���ø�	hû�
��üÿbû��
øhùüû"V<ö��hö�ø'��	&	��üúNøhö� �ûU��ú/�hö�Ibû���0���ûfø'	uûbû��\�WúW
`��0H�hV�û(������øhùüûU�uö�I4û(���`øhùüûU��û4úüû�	'�xø¨û�

V<ö��hö�ø'��	���* Q 
sû���û4ú�
üûbúüÿbû$��	����üù �xú����_A:�hö��(�Wú�ø¨ùüû^Q�F), 
üû DEúüö�ø¨ö���ú ö��U��û�	�����	� iû�

ø�� ��ûbúsû�	'�jø¨û½øhùüû
ÿ���	�	uû����H�Wú�
üö�ú��M��0W�uø'	��Wÿ4ø��Wú�
)ø'	��hV�û�	��'����V<ö��uö�ø���	���ý�ö�ø¨ù�ø¨ùüû�� 	hö���ùNø��
V<ö��hö�ø'�#�Wÿ4ÿ���	�
üö�ú��.ø'��øhùüûU��ö_V�ûbú ���xøhùY* ����	�û.JW�� %���£ûfý�ö�ø¨ù�øhùüûiø�	'�hVWû�	������B����û4ÿbö_DEû�

�Wú �9ö�����	hû��W����ú��_AIø¨ùüû"V<ö��uö�ø��#���,øhùüû���� � C �M�xú�
i�&������������û�	'�xø���	��\�xú�
�ø¨ùüû"V<ö��hö�ø'�
���
ø¨ùüû<����û�	��xø'��	��*ÿ���ú]ø��Wö�úüû�
/0�ûÞø�ý#ûbûbúZø¨ùsû%	��:�xøU3 �	��
!8��Wú�
 ø¨ùüû��hû%����û�	��xø'��	��"38ö *¢û
+!%MIB@ % � � � L ������� � �H�$� L �xú�
 �
�%�Wÿbÿ���	�
sö£ú��!ø'�
ø¨ùüû�Q�F), 
üû DEúüö�ø¨ö���úM��� �9ö�����	uû !d������û
5�8`ý�ö���� 0�ûÂÿ�������û�
Y*

Traversal Test:
%Top -> while, affect;
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VisitorImpl

+visit(node:Node,params:Object): Object
#invokeVisit(params:Object[]): Object
+addAspect(aspect:Aspect): void
+removeAspect(aspect:Aspect): void
+addAspectOnOperator(op:Operator,aspect:Aspect): void
+removeAspectOnOperator(op:Operator,aspect:Aspect): void
+addAspectOnType(type:Type,aspect:Aspect): void
+removeAspectOnType(type:Type,aspect:Aspect): void

- ¼ÕÅNÐ .���Ð  #¼�»m¼Õ·�¹�¶�Ã�¼Õ·mÎfµ�»mÓs¾�À¨·�Ü§Û#�cß*0 $¦å

package fr.smarttools.debug;
import fr.smarttools.tree.visitorpattern.Aspect;
import fr.smarttools.tree.Type;

public class TraceAspect implements Aspect {
public void before(Type t, Object[] param) {

System.out.println ("Start visit on " + param[0].getClass());
}
public void after(Type t, Object[] param) {

System.out.println ("End visit on " + param[0].getClass());
}

}
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codeBefore
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codeAfter

}
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VisitorAspect

+current(): void
+visit(): Object
+invokeVisit(): Object
+backward(): void
+forward(): void
+ignore(): void
+jumpTo(): void
+between(): Object
+before(): void
+after(): void
+addAspect(): void
+removeAspect(): void
+addAspectOnOperator(): void
+addAspectOnType(): void

TreeTraversal

+traverse(node:Node): void
+backward(): void
+forward(): void
+ignore(): void
+jumpTo(): void

Semantic1

+before(): Object
+after(): Object
+betweenN_M(): Object

SemanticN

+after(): Object
+before(): Object
+betweenN_M(): Object

current, visit, before, after

ignore, backward, forward, jumpTo

ignore, backward, forward, jumpTo

before, after, between
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�
public void before(AffectNode node, Object param) {}�
public void between1_2(AffectNode node, Object param) {}�
public void after(AffectNode node, Object param) {�

String varName = node.getVariableNode().getValue(); 
String typeRight = (String)typeStack.pop();!
String typeLeft = (String)typeStack.pop();"#
same if code than Figure 8 (lines 6 to 12)$

}
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public void before(AffectNode node, Object param) {unplugVariableCheck = true;}
public void visit1(AffectNode node, Object param) {unplugVariableCheck = false;}
public void after(AffectNode node, Object param) {

env.setInitialized(node.getVariableNode().getValue());
}
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TypeCheckerVisitor typeCheck = new TypeCheckerVisitor();
TinyEnv env = typeCheck.getEnv();
InitVarCheckerVisitor initVarCheck = new InitVarCheckerVisitor(env);
new Visitor(new LeftToRightTreeTraversal(),

new Semantics[]{typeCheck, initVarCheck}).start(tree, null);
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XSLT
Transformation

BML description
of embedded

graphic components

BML
Interpreter

Graphic components of
the view with style

properties

Base

Style
definitions

Syntax tree
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formalism tiny
...
affect(x, y) -> h(x, label("="), y, label(";"));
plus(x, y) -> h(x, label("+"), y);
...
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<alias:template match="plus[*[1]][*[2]][count(*)=2]">
<alias:variable name="left" select="./*[1]"/>
<alias:variable name="right" select="./*[2]"/>
<bean class="fr.smarttools.view.GNodeContainer">

<property name="layout">
<bean class="fr.smarttools.view.HFlowLayout"/>

</property>
<add>

<alias:apply-templates select="$left"/>
</add>
<add>

<bean class="fr.smarttools.view.FJLabel">
<args>

<string>+</string>
</args>

</bean>
</add>
<add>

<alias:apply-templates select="$right"/>
</add>

</bean>
</alias:template>

- ¼ÕÅNÐ�� ��Ð�Ê�³WÌW¸ãÓ]¶�¹�ÅP¶�µb´ Á|¹�¶�·mÎN¾�� ������¹�Ós¾¨¶�µb·�¹�¶

Parsing
XSLT

transformation

XSLT
transformation

XSLT
transformation

text.xsl

html.xsl

bml.xsl

XSL stylesheet
for text output

XSL stylesheet
for HTML output

XSL stylesheet
for BML output

Xpp file

Typed XML tree
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<?xml version="1.0" encoding="ISO-8859-1"?>
<!DOCTYPE layout SYSTEM "lml.dtd" >
<layout>
<frame title="Smarttools V3">
<set title="InfiniteMultiplication.exp">

<split position="55" orientation="0">
<split position="50" orientation="1">
<view title="Beans view" Type="BmlView" style="default.xsl" />
<split position="70" orientation="1">

<view title="Beans view3" Type="BmlView" style="xml.xsl" />
<view title="EditionStruct" Type="StructEditionView"

style="edstruct.xsl"/>
</split>

</split>
<split position="25" orientation="1">

<view title="Beans view2" Type="BmlView" style="generic.xsl" />
<split position="60" orientation="1">
<view title="GTree" Type="GtreeView" style="" />
<view title="Debug Type="DebugView" style="" />

</split>
</split>

</set>
</frame>

</layout>
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