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dead sconstant folding :(xi yhy aaadll aa yiall optimization 4 &2 .3
.code elimination

1p2 sall adasal 1

relladl ¢ gas (90 ) (g jaaall 0 S den 5 (388 an sie aranally o st

int x=2%3;

if(x>3) then print("hello™);
bool y=x||5;

int i=@;

if(false) then i=10;
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class Main_Parser:

def _init (self):

self.tokens

-

'IF', 'THEN', 'ELSE’,
'ID', 'NUM',

'LPAR",
‘LT,

"RPAR", 'SEMI',

‘GT', 'LE", 'GE', "EQ', 'ME’,

'OR*, 'AND','INT','BOOL’,
'PLUS’, 'MINUS', 'MULT', 'DIVS',
"EQUAL","PRINT","DQ’|, "TRUE’, "FALSE', 'INC','DEC’,
'"RCPAR', ' LCPAR'

self.reserved = {

"ift: IR,
"then': 'THEN',
'else’': "ELSE",
"int': "INT",
"bool': 'BOOL",
"char': 'CHAR',
‘print": "PRINT',
‘'while": 'WHILE',
"true’ "TRUE",
"false' :'FALSE’

el AlainY) daas

t_LPAR = r'\ ("
t_RPAR = r'\)"
t_SEMT = r';°

t LT = r'<

t GT = r'>»"

t LE = r'<=

t GE = r'»=

t EQ = r'=="

t ME = r"!

t OR = r %[N

t_AND = r'&&'
t_INC=r"'%+%+"
t_ DEC=r""%-%-"
t_ PLUS = "%+
t MIMUS = " -"
t_MULT = r"%*"'
t DIVS = ')/’
t_EQUAL = r'="
t D= r'hy"'
t_S5Q=r"%""

t RCPAR=r""%{"
t LCPAR=r"%3}"
t _ignore = " MWL
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def

def

def

def

t_NUM(t):

rhd+

t.value = int(t.value)
return t

t ID(t):

r'[a-zA-Z_][a-zA-Z_0-9]*"

t.type = source.getReserved().get(t.value, 'ID")
return t

t newline(t):

rin+

t.lexer.lineno += len(t.value)

t_error(t):
print(f"Illegal character '{t.value[8]}'")
t.lexer.skip(1)

el el 12

Asgnia dan i Gaaail da 30U ae ) 8l ppas g dpliad) Cillaall 2y ol 6l a2 s

(CREPA Pt IS

i)
# Precedence rules
self.precedence = (
("right’, "EQUAL"),
("left', "OR"),
("left', "AND"),
("left*, 'LT", 'GT", "LE", "GE", "EQ",
("left', 'PLUS", "MINUS"),
("left', "MULT", 'DIVS"),

"ME'),

sae | gal) 44U
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def p S(p):
'S o ST
print({"Input accepted.™)
ple] = p[1]

def p_ST_exp_assign(p):
"ST : TYPE ID EQUAL E4 SEMIC
pl@]=("assign’,p[2],p[4])

def p_ST_TYPE(p):
" "TYPE : INT
| BoOL™ ™"
pl@]=( "type_assign’,p[1])

def p E4(p):
"E4 : 5T1°
pl@]l=("assign_statement”,p[1])

def p_ST_if then_else(p):
"ST : IF LPAR E2 RPAR THEM 5T1 SEMI ELSE S5T1 SEMIC
p[e] = ("if_then_else’, p[3], plel, pl[9])

def p_ST_if then(p):
"ST : IF LPAR E2 RPAR THEN S5T1 SEMI®
p[e] = ("if_then’, p[3], pl6])

def p STl statement(p):

"5T1 @ 5T
p[@] = p[1]
def p_E_trus(p):
"E2 : TRUE®
pl@] = True
def p_E_false(p):
"E2 : FALSE’

p[@] = False
def p STl expression(p):
'5T1 @ E
p[@] = p[1]
def p_ST1 print(p):
"ST1 : PRINT LPAR DQ E3 DQ RPAR’
pl@] = (‘print st’,p[1],p[4])
def p_E3(p):
"E3 : E'
p[@] = ("string’,p[1])




deal

6)liaJl

LR A, T

det p_E_assignment(p}:
"E : ID EQUAL E°

pl@] = ('assign’, p[1], p[3])

def p E binop(p):
""'E @ E PLUS E
MINUS E
MULT E
DIVS E
LT E
GT
LE
GE
EQ
MNE
OR
AMD E" '

pl@] = ('binop', p[2], p[1], p[3])

mim mimT’ mTImTm’mm’mm’m’m
m m m m m m

def p_E_negative(p):
"E : MINUS E'
p[e] = ('neg’, p[2])




deal

6)liaJl

def p_E_negative(p):
"E @ MINUS E°
p[e] = ("neg’, p[2])

def p E id(p):
"E @ ID°
ple] = ("id", p[1])

def p_E_num(p):
"E @ NUM'

ple] = ("num®, p[1])

def p _E2 binop(p):
"''E2 @ E LT E
GT E
LE
GE
EQ
MNE
OR
AND E" "
p[e] = ("binop’, p[2], p[1], P[3D])

m m m mm

m m m mimTmm

def p E2 id(p):
"E2 : ID¢
p[e] = ('id", p[1])

def p_E2 num(p):
"E2 : NUM’

ple] = ("num®, p[1])

def p_error(p):
if p:
print{f"Syntax error at "{p.valuel}™™)
else:
print({"Syntax error at EOF"™)

ALY
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Test 1: int x=2*3;
Input accepted.

Test 2: if(x»3) then print({“hello");
Input accepted.

Test 3: bool y=x||5;
Input accepted.

Test 4: int 1i=8,
Input accepted.

Test 5: if(false) then i=18;
Input accepted.

2oy Lo QIS 3 i g dma ll Sl (30 de sana o unit testing 25 o sies 'Y AQUS 5 mald ) 24 Nie
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test cases=["if (x < 5) then y = 18;",

"if (x ¢ 5 then y = 18;",

"if (x < 5) y = 18;",

"if (x < 5) then y = 18; else y=1,",
"int x = 17,

"int x = 1",

= 1;"

il 7 R e Joans U S 5 el al) i e

esting for if (x < 5) then y = 18;

nput accepted.

esting for if (x <« 5 then y = 18;

yntax error at 'then’

esting for if (x < 5) y = 18;

yntax error at 'y’

esting for if (x < 5) then y = 10; else y=1;
nput accepted.
esting for int x
nput accepted.
esting for int x =1
yntax error at EOF
esting for x = 1;
yntax error at "x’

1;

OHERYL palall Sl



74

6jliall

LR A, T

class UnitTestingClass(unittest.TestCase):

def init (self, methodMame='runTest’): # ADD DEFAULT PARAMETER
super().__init__ (methodName) # MUST CALL SUPER INIT
self_parser = IfElseParserWirapper()

def test valid if then(self,code):
res=self.parser.parse({code, optimize=False)
self.assertIsNotNone(res)

def test valid if then_else(self,code):
res=self.parser.parse({code, optimize=False)
self._assertIshotNone(res)

def test_valid_assert(self,code):
res=self.parser.parse(code, optimize=False)
self._assertIshotNone(res)

@unittest.expectedFailure

def test missing bracket if then(self,code):
res=self.parser.parse({code, optimize=False)
self.assertIsNone(res)#none or syntax error

@unittest.expectedFailure

def test_missing_then_if_then(self,code):
res=self.parser.parse(code, optimize=False)
self.assertIslone(res)

@unittest.expectedFailure

def test no_semi(self,code):
res=self.parser.parse(code, optimize=False)
self.assertIsNone(res)

@unittest.expectedFailure

def test false assertion(self,code):
res=self.parser.parse(code, optimize=False)
self.assertIshone(res)

23581 dan 5 (13 2.2
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for 1 in range(self test iterations):
start_time = time.perf counter()# set a starting tine

result = getattr(self.parser, parse method)(input data) # Returns the 'parse’ method this method is in the if else compiler file

end_tine = tine.perf counter()# set parsing knd tine

elapsed = (end time - start time) * 1000 # measure the difference between start and end time and Convert to milliseconds

tines. append(elapsed )

de ganal G5 alall 1Y) e Jpasll Lilias) Gllee ol jals asiin (ulll dlee (0 lgiV) any
Sl 2 SU T 5 np 3 aiadll pumpy o8 bl 158 8 da s sall 2 5l (1

# Statistical analysis

self.results[ "time'] = {

times_array = np.array(times, dtype=hp.¥10at64)

"raw_times': times_array.tolist(),

'mean’: float(np.mean(times_array)),

'median’: float(np.median{times_array)),

"stdev': float(np.std(times_array, ddof=1)) if len(times_array) > 1 else 0.8,
'min": float(np.min(times_array)),

'max': float(np.max(times_array)),

"total': float(np.sum(times array))

ALAS 35S A il aaiiasall (g3 3is] time array 44 siadl

AU das 535 )60 JS bl Jas gidl :Mean
A3 S (g o) el :Median

s krall cal ) :Stdev

A ) (5 ruall Ledll :Min

A3 30 salaal) dagdll :Max

118510 dal e 3580 245 A
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Time Statistics:
Mean: @8.17 ms
Median: 8.17 ms
Min: 8.16 ms
Max: 8.18 ms
S5td Dev: 8.81 ms
Total: 1.66 ms

Parsing Time: 0.17 ms (avg)

sdaa i) Ales oL cllgtiaual) 5_S)AY) paa 23
.garbage collector e Talaie| 3 ,SIAl Caylais 4 lany avi
BSSIA A je dolany el 5 @
call stack 31 s leana g (al 2 Y1 A Jio daa il Alasmy cadl Jd 5 SIM s d @
Ayl eadl o
_2.;;2Jﬁd\2alas; C}A ;1@3352\ Az E‘)S\bj\ZJL:; LJ“Lfé ()
e il dilend an yiall Lgaling ) 5 SIAN e ST a5 peak memory I dedy Liinis o
3OS (e late ST llgiad 3 e 3l a5 top allocations 4ad s

(AU Z Al e Jaas o 6SI) 285 die

Top allocations:
- C:\Users\DELL\AppData‘\LocalyPrograms\Python\Python313\Lib\site-packages'\ply‘lex.py:328 - @.51 KB
- C:\Users\DELL\AppData\LocalyPrograms'\Python\Python313\Lib\tracemalloc.py:568 - @.32 KB
- C:\Users\DELL\AppDataiLocalyPrograms\Python\Python313\Lib\tracemalloc.py:423 - @.32 KB

Peak Memory: @.00 KB

e el Gpaa

{8 b Lo S5 sl (el (351l (pa 3p3al 23

:Constant folding
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XxX=2%x3==>6

:Dead Code elimination

rJlie dagis ) ey Y 2l 26K A 3] 505k e an yiall G
If(false) then y=1;

aa 35S sgd Tl il o <1 (f Ly

Az Al e Jian Gratll e Gadai e

:constant folding Jb«

Original:
assign
X
assign statement
binop
num
2
num
3
Input accepted.

Optimized:
assign
X
assign statement
num
6

optimized

:code elimination Ja

Test 5: if{false) then i=18;
Input accepted.

Original:
if_then
False
assign
i
num
1e
Input accepted.

Optimized:

duadal) cagaii)
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