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A syntax-directed definition ( SDD ) is a context-free grammar together with attributes and rules.
Attributes are associated with grammar symbols and rules are associated with productions (“rules” is
“semantic rules”, &M .
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Tree = {}
Root = None
def read_tree(tree_file_path):
'''Read the Tree from the file, build the Tree'''
global Tree,Root
tree_file = open(tree_file_path,"r+"
raw_Root = tree_file.readline().strip().split(':")
if (raw_Root[@] == "Root"):
Root = raw_Root[1]
for eachLine in tree_file.readlines():
sub_tree = eachLine.strip().split(' -> ')
Tree[sub_tree[@]] = sub_tree[1].split(' ')

def travel_tree(Tree,Root):
"'"'Travel the Tree by root-priority order with the stack data structure instead of recursion'''
stack = []
stack.append(Root)
while len(stack) != 0 :
print 'stack:',stack
X = stack.pop()
print 'visit:',X # travel the Tree
if X not in Tree: # That means X is a leaf
continue
for item in list(reversed(Tree[X])):
stack.append(item)

def travel_tree_recursion(Tree,Root):

Travel the Tree recursively
print Root,
if Root not in Tree:
return
for X in Tree[Root]:
travel_tree_recursion(Tree,X)
if _name__ == '__main__"':
print "Start reading the tree from file..."
read_tree('./tree.txt")
print "The tree is:"
print Tree, '\n’'
print "Start traveling the tree with stack..."
travel tree(Tree,Root)
print "\nStart traveling the tree recursively..."
travel tree_recursion(Tree,Root)



Start reading the tree from file...
The tree is:
('A': ['B', 'C'], 'C': ['G', 'H'], 'B': ['D', 'E', 'F'], 'E': ['I', '3'], 'H': ['N', '0'], '3': ['K', 'L',

Start traveling the tree with stack...

stack: ['A']

visit: A

stack: ['C', 'B']

visit: B

stack: ['C', 'F', '"E', 'D']
visit: D

stack: ['C', '"F', "E']
visit: E

stack: ['C', 'F', 'J', 'I']
visit: I

stack: ['C', 'F', 'J']
visit: 3J

stack: ['C', '"F', 'M', 'L', 'K']
visit: K

stack: ['C', '"F', 'M', 'L']
visit: L

stack: ['C', '"F', 'M']
visit: M

stack: ['C', "F']

visit: F

stack: ['C']

visit: C

stack: ['H', 'G']

visit: G

stack: ['H']

visit: H

stack: ['0', 'N']

visit: N

stack: ['0']

visit: O

Start traveling the tree recursively...
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Stack<Object> prodChars = new Stack<>();
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Object X = prodChars.peek(); // MIRE#H TEX

if (X instanceof MyCharacter) { // XR—AIMXEKFS

// EXEERTISWE, AWZEABEAN =R

} else if (X instanceof HashMap<?, ?>) { // XRL—AXEREWEERENE
/] EXERGEREER, (EASBELET - MELTFER

} else if (X instanceof String) { // XR—MENTFER

// TEX B IFAMEMKE X FRER

)
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# (synthesized attribute) . &4 LR IXFEHREANIH:

1. A synthesized attribute for a nonterminal A at a parse-tree node N is defined by a semantic rule associated
with the production at N. Note that the production must have A as its head. A synthesized attribute at node N is
defined only in terms of attribute values at the children of N and at N itself.
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2. An inherited attribute for a nonterminal B at a parse-tree node N is defined by a semantic rule associated with

the production at the parent of N. Note that the production must have B as a symbol in its body. An inherited attribute

at node N is defined only in ferms of attribute values at N's parent, N itself, and N's siblings.
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stack[top-n].put(“attribute_name”,”attribute_value®)
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type_specifier -> CHAR | INT act2 | FLOAT act3 | CHAR*
#

declarator -> IDN act4 declarator'

declarator' -> [ CONST_INT ] act5 declarator' | $ acté
#
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* @param sentence

< EoHHTHIER (Token®aR)
* @param startChar
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* @return REBHTHH THFF5]
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@SuppressWarnings("unchecked")
public static ArrayList<Production> Analysis(ArrayList<Token> sentence,
String startChar) {
ArrayList<Production> productionSequences = new ArrayList<Production>();
Stack<Object> prodChars = new Stack<>();
prodChars.push("#");
prodChars.push(GrammerAnalysis.nCharacters.get(startChar));
// sentence = sentence + "#";
sentence.add(new Token("#", "#"));
int currentIndex = @; // HBISHTEIM TR
HashMap<String, String> recentAttr = null; // EXFEFHSH
HashMap<String, Stack<String>> attachAttr = new HashMap<>(); // EBXFEFHSH
attachAttr.put("MostRecentIDN", new Stack<String>());
attachAttr.put("MostRecentConstInt", new Stack<String>());
while ((prodChars.peek() instanceof HashMap<?, ?>)
|| (prodChars.peek() instanceof String && !"#".equals(prodChars
.peek())) || prodChars.peek() instanceof MyCharacter) {
// outputStack(prodChars);
Object X = prodChars.peek();
if (X instanceof MyCharacter) { // XR—AXERFS
String a = "";
if (currentIndex < sentence.size()) {
a = sentence.get(currentIndex).getToken();
¥
if (X instanceof TerminateCharacter
|| "#".equals(((MyCharacter) X).what)) {
if (a.equals(((MyCharacter) X).what)) {
if (!1"#".equals(X)) {
prodChars.pop();
if ("IDN".equals(((MyCharacter) X).what)) {
attachAttr.get("MostRecentIDN").push(
sentence.get(currentIndex).getValue());
} else if ("CONST_INT"
.equals(((MyCharacter) X).what)) {
attachAttr.get("MostRecentConstInt").push(
sentence.get(currentIndex).getValue());

}

currentIndex++;
}
} else {
String eStr = ((MyCharacter) prodChars.pop()).what;
System.err.println("ERROR,Ignore Char : " + eStr);
// break;
}
} else {
ArrayList<String> item = GrammerAnalysis.ForecastTable.get(
((MyCharacter) X).what).get(a);
if (item !'= null) {
prodChars.pop();
for (int i = item.size() - 1: i > -1; i--) {



if ("$".equals(item.get(i))) {
continue;
}
if (isNCharacter(item.get(i))) {
prodChars.push(new HashMap<String, String>()); // FELXRERFARKIFER, BHTFEREESEERHashRBARK
prodChars.push(GrammerAnalysis.nCharacters
.get(item.get(i)));
} else if (isTCharacter(item.get(i))) {
prodChars.push(GrammerAnalysis.tCharacters
.get(item.get(i)));
} else if (item.get(i).startsWith("act")) {
prodChars.push(item.get(i));
}
}

productionSequences.add(new Production(
((MyCharacter) X).what, item));
System.out.println(((MyCharacter) X).what +
+ item);
} else {
if (((NonterminalCharacter) GrammerAnalysis.nCharacters
.get(X)).Sync.contains(a)) {
String eStr = ((MyCharacter) prodChars.pop()).what;
System.err.println("ERROR,Have Pop NCharacter: "

=

+ eStr);
} else {
String eStr = a;
System.err.println("ERROR, -Ignore Char : " + eStr);
currentIndex++;
}
// break;
¥

¥

} else if (X instanceof HashMap<?, ?>) { // XEBL—AMXEFSHEZEREME
recentAttr = (HashMap<String, String>) prodChars.pop();

} else if (X instanceof String) { // XR—MEXTERF
String s = (String) prodChars.pop(); // fBHTF4F & HINiZiEHBNEXTERF
SDTUtil.execAction(Integer.parselnt(s.substring(3)), prodChars,

recentAttr, attachAttr);
}
¥

return productionSequences;

}
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@SuppressWarnings("unchecked")

public static void act1e(Stack<Object> stack,
HashMap<String, String> recentAttribute,
HashMap<String, Stack<String>> attachAttribute) {

Stack<Object> tmpStack = new Stack<>();

for (int i = 0; i < 2; i++) {

tmpStack.push(stack.pop());

}

((HashMap<String, String>) stack.peek()).put(
"postfix_expression.result"”,
recentAttribute.get("primary_expression.result"));

for (int i = 0; i < 2; i++) {

stack.push(tmpStack.pop());

}

}
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try {
System.setOut(new PrintStream(new FileOutputStream(
FileAccessUtil.ROOT_DIR + "result.txt")));
} catch (FileNotFoundException e) {
e.printStackTrace();
}
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