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Project: Instruction

I define the following language which is easy to compile.

(dosls2..) sequential s1 s2 ...
(=ab) assignmenta=b
(==ab) equality test a ==

(ifelse cond T-action F-action) if..then..else
(def fun-name formal body) function definition

(print ex) print integer to screen

with this simple language I can write a program like this:
(def facn
(ifelse (==n 0)
1
(* n (fac (-n 1)))))
(def main ()
(print (fac 6)))

Write a compiler for this language. Your work is in three parts:
1) specification: Write regular expression for words in this language. Write CFG of this language.
2) parser: Write scanner and parser using Recursive Descent method.

3) code generation: Write a code generator to translate Parse Tree into S-code.

You can extend or change this minimal language to include interesting construct (such as for..loop, or

array). You can define your own machine code (you don't have to use S-code).

Write your compiler and your report of the work. The report should describe all three parts with adequate
explanation so that I can follow how you design your compiler. You should also give some example of
input/output of your system. Do not include the source code of your compiler in the report. Expect the
report to be read by an undergraduate student in computer engineering. Email your code to me so I can

inspect it. I expect you to spend in average 20-30 man-hours for this project.



Part 1) Specification :

Context-free Grammar

L = (def fun-name formal-body)L | A
def = def

fun-name = name param

formal-body = (if-else cond what) | command | A

Regular expression

name = [a-z]

param = alb|c|n|()

if-else = ifelse

cond =(syml param num )

what = num command | A

command = (print func2)| assignmentl | assignment2 | A
assignment2 = (sym2 param func2 )| (sym2 param (fun-name2 assignmentl))
func2 = (fun-name2(num))

syml = >=|<=]==

sym2 = +|-[*|/

fun-name2 = name

num = [1-10]

assignment] = (sym2 param num)

Part 2) Lexical Analysis (Scanner) &Parser:
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(def fac n
(ifelse (== n 1)
1
(* n (fac (+ n 5)))))
(def test a
(+ a 3))
(def tet b
(- b (test (+ b 1))))
(def tex c
(/ c (test (10))))
(def main ()
(print (fac (6))))
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(de-F) -FacJ n) ) ) J J (ifelse, (==J n) 1)) J J J 3 J J J 1) J J J J 3 J 3 (*J nJ
(fac, (+, n, 5))))), (def, test, a, , , , , (+, a, 3)), (def, tet, b, , (-, b,
(test, (+, b, 1)))), (def, tex, c, , (/, c, (test, (10)))), (def, main, (), , , ,
» (print, (fac, (6))))
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1218 ArrayList NA1UNIns0dIaeglineas

(: def, fac, n, (: ifelse, (: ==, n, 1, )J 1, (: *, N, (J fac, (J +, n, 5, )J ):
)> )5 )s (5 def, test, a, (, +, a, 3, ), ), (, def, tet, b, (, -, b, (, test, (,
+, b, 1, ), )5 ), ), (5 def, tex, ¢, (, /, ¢, (, test, (, 10, ), ), ), ), (, def,
main, (, ), (, print, (, fac, (, 6, ), ), ), )
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def 10
funcname 20
ifelse 30
print 41
assignment] 51
assignment2. 1 52
assignment2.2 53
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3.1 Flow 49401975339 CFG

Fun- num
name

Assignment2 @

Assignment2 @

311 2.2 uaaaimIns el CFG

public void lang(ArrayList<String> text)
{

if(count<text.size())

{
if(!text.get(count).equals(""))
{
match("(");
match("def");
queuel.add(data.change("def", 10));

funcname(text.get(count),text.get(count+l));

formalbody (text);
match(")");

lang(text);

517 2.3 1aa9 code Y94 CFG
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Token ( Matched
Token print Matched
Token ( Matched
Token fac Matched
Token ( Matched

Token 6 Matched
Token ) Matched
Token ) Matched
Token ) Matched
Token ) Matched
Correct grammar

1 2.4 vamamsudawaiiioleugndoniu CFG

Part 3) Code generator:
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10 "public static void " + num20[@] + "() {" v "public static int
" 4+ num20[@] + "(" + "int " + num20[1] + ") {
30 "if(" + ifelse[1] + " " + ifelse[@] + " " + ifelse[2] + "){"
41 "System.out.println(" + x[0] + "(" +x[1] + ");}"
51 "return " + x[1] + " " + x[©0] + " " + x[2] +";}"
50 "return (" + x[1] + x[0] + "(" + x[2] + "(" + x[4] + x[3] +
x[5] +")));}"
53 "return (" + x[1] + " " + x[0] + "(" + x[2] + "(" + x[3]
+1)))3}" | |
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public static int fac(int n)
(def fac n {
(ifelse (== n 1) if(n == 1){
1 return 1;}
(* n (fac (+ n 5))))) else{
(def test a return (n*(fac(n+5)));}
(+ a 3)) - public static int test(int a)
(def tet b {
g {({ b (test (+ b 1)))) return a + 3;}
(de (ft:itest (10)))) public static int tet(int b)
(def main () {
(print (fac (6)))) return (b-(test(b+1)));}
public static int tex(int c¢)
{
return (c /(test(10)));}
4 4 Yol public static void main() {
317 3.1 uaag codenguiaaninaiv L lihilu java System.out.println(fac(6);}




