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A mini-programming language: Minila

* Minila stands for a mini-programming language
whose syntax is as follows:

Prog ::= Stm Empty Statement
Stm = (T_/

Var := Exp ; |

if Exp then Stm else Stm fi |

while Exp do Stm od |
Stm Stm

Var ::= [a-zA-Z][a-zA-Z0-9]*
Exp n= (Please see lecture note 6, where E is used instead of Exp)
i116 Basic of Programming - 11. Programming language processor: syntax & parse trees

A mini-programming language: Minila

The program checks if 119 is a prime number.

x :=119;

y=2

result :=1;

flag :=1;

while flag do
ifx%y=0
then flag :=0;

result := 0;

else y := y+1; fi
if x = y then flag := 0; else fi

od

The empty statement is used there.
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A mini-programming language: Minila

The program computes 10!.

x:=1;
y:=1;
whiley<10 || y=10
do
x:=x*y;
y=y+1;
od
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A mini-programming language: Minila

The program computes the greatest common divisor of the
following integers: 19110 and 17850.

x :=19110;

y .= 17850;
while y |=0do
tmp := x%y,;

X=Y,
y =tmp;
od
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A mini-programming language: Minila

VO := 20000000000000000;
The program computes the vl =il

positive integral part of the

following int i v2 :=v0;
oflowing integer: while v1 I=v2 do
20000000000000000 if (v2-v1)%2 =0

then v3 := vi+(v2-v1)/2;
else v3 := v1+(v2-v1)/2+1;
fi
if v3*v3 > v0
then v2 ;= v3-1;
else v1 :=v3;
fi
od
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Parse trees for Minila

* The three new statements have been
introduced:
— Empty statement
— Conditional (if) statement
— Loop (while) statement

* Then, we need to have a new class for parse
trees of each statement.
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Parse trees for Minila

class EmptyParseTree(StmParseTree):
def _ str_ (self):
return '(Empty Statement)'
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Parse trees for Minila

class IfParseTree(StmParseTree):
def init_ (self, e, s1, s2):
self.exp = e
self.stml =s1
self.stm2 = s2

'stm1| |stm2 |




i116 Basic of Programming - 11. Programming language processor: syntax & parse trees

Parse trees for Minila

class WhileParseTree(StmParseTree):
def _init_ (self, e, s):
self.exp=e
self.stm=s
def str (self):
return '(while ' + str(self.exp) + ' do ' + str(self.stm) + ' od)'
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Parse trees for Minila
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while fdo

ifx%y=0

then f:=0;

r:=0;

elsey :=y+1;fi

if x = y then f := 0; else fi
od

Assign

‘ SComp ‘ ‘ Assign H Var: 'f' ‘ ‘ Num: 1 ‘

‘ Assign ‘ ‘ Assign H Var: 'r' ‘ Num: 1 ‘

‘Var: Iy H Num: 119 HVar: ' H Num: 2 ‘
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Parse trees for Minila

[y
w
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o

hile f do
ifx%y=0
then f:=0;
r:=0;
elsey := y+1; fi
if x = ythen f := 0; else fi
od

x
f

y
r:
w

Rem ‘ Num: 0 ‘ ‘ Assign ‘ ‘ Assign ‘ ‘ Var:'y' ‘ ‘ Add ‘
Var:'x' | | Var:'y" || Var: 'f' ‘ Num: 0 ‘ ‘ Var: 'r' ‘ Num: 0 ‘ ‘ Var: 'y' ‘ Num: 1 ‘
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Parse trees for Minila

x:=119;
yi=2;
r:=1;
f=1
while fdo
ifx%y=0
thenf:=0;
[ scoms r:=0;
; - ! else y := y+1; fi
= While if x = y then f := 0; else fi
S \_.!_-._.;_ ;\-..\:,-.. o L;.:...[ od
i Var !
- r 4
v m:119 ||V mp ieres 0 [as ar EmptyStm
Rer B Ass d | Ty Y ||
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Parse trees for Minila

varX = VarParseTree('x')

varY = VarParseTree('y')

varR = VarParseTree('r')

varF = VarParseTree('f')

n119 = NumParseTree(119)
n2 = NumParseTree(2)

nl= NumParseTree(1)

n0 = NumParseTree(0)

al = AssignParseTree(varX,n119)
a2 = AssignParseTree(varY,n2)
a3 = AssignParseTree(varR,n1)
a4 = AssignParseTree(varF,n1)
a5 = AssignParseTree(varR,n0)
a6 = AssignParseTree(varF,n0)
scl = SCompParseTree(al,a2)
sc2 = SCompParseTree(sc1,a3)
sc3 = SCompParseTree(sc2,a4)

el =RemParseTree(varX.,varY)
e2 =EQParseTree(el,n0)

e3 = AddParseTree(varY,nl)
e4 = EQParseTree(varX,varY)
emps = EmptyParseTree()

if2 = |IfParseTree(e4,a6,emps)
sc4 = SCompParseTree(a6,a5)
a7 = AssignParseTree(varY,e3)
if1 = IfParseTree(e2,sc4,a7)
sc5 = SCompParseTree(if1,if2)
whilel = WhileParseTree(varF,sc5)

pam = SCompParseTree(sc3,whilel)
print(sc3)

print(whilel)
print(pgm)
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Scanner and parser for Minila

* A scanner takes a program as a string,
converting the string into a list of tokens.

* A parser takes a list of tokens, checking
whether the list of tokens conforms to the
Minila syntax and constructing the parse tree

if it does so.
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Scanner and parser for Minila

"'x:=119; y:=2; r:=1;, f:=1;, whilefdo ifx%y=0 thenf:=0;..'

‘ scan

[var:x, :=, num: 119, ;, var:y, :=, num: 2, ;,var: r, :=, num: 1, ;, var: f, :=, num: 1, ;,
while, var: f, do, if, var: x, %, var: y, =, num: 0, then, var: f, :=, num: 0, ;, ...]

§ parse
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Scanner and parser for Minila

"'x:=1; y:=1; whiley<5 do X:=x*y; y:=y+1, od

‘ scan

[var:x, :=, num: 1, ;, var:y, :=, num: 1, ;, while, var: y, <, num: 5, do, var: x, :=, var: x,
* var:y,;, var:y, = var:y, +, num: 1, ;, od]

‘ parse

‘ Var:'y' H Num: 1 ‘ ‘ Var:'y' H Num: 5 ‘ ‘ Assign ‘ ‘ Assign ‘

‘ Var: 'x' ‘ ‘ Mul ‘ ‘ Var:'y' ‘ Add ‘

‘ Var: 'x' ‘ ‘ Var:'y' ‘ ‘ Var:'y' ‘ ‘ Num: 1 ‘
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Scanner and parser for Minila

* The following files are available at the course website:

— parse.py
— scan.py

token2.py
tname.py
— misc.py

* parse.py imports parseTree.py in which the classes of parse
trees are defined, and scan.py imports misc.py in which
procedure |25 is defined.

* In parse.py, a class TokenlList is defined and one of its

methods is parse():

tlo = TokenList(a list of tokens)

pt = tlo.parse()
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Scanner and parser for Minila

from scan import *

fact=""\
oy
by

' whiley < 5"\
' do'\
boxEx Ty
yi=y+ L\
i !

t/ = scan(fact)

print(fact)
print(12s(tf))
print(pt)

from parse import *

The program that computes 4! is
written as a string referred to as fact.

|4

scan converts fact to a list of tokens
referred to as tl.

/ A TokenList object referred to as tlo ig

— made with t/
tlo = TokenList(t/) s | ’
pt=tlo.parse() «— | parse checks whether t/ conforms to

the Minila syntax and constructs a
parse tree referred to as pt if so.
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Scanner and parser for Minila

from scan import *
from parse import *

JI‘Gct = 'i\'\ The program computes 10!.
=i

byE1A
whiley <10 || y=10"\

" do'\

oxaEx

y:=y+1;\

Jp

tl = scan(fact)

tlo = TokenList(t/)

pt = tlo.parse()

print(fact)

print(12s(t/))

print(pt)
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Scanner and parser for Minila

from scan import *
from parse import *

R The program computes the greatest
' x:=19110; '\ o .

'y = 17850\ common divisor of the following two
' whiley!=0do"\ Integers:

" tmp = x%y;\ 19110 and 17850

boxaEy

' oy:i=tmp; "\

L} Od 1

tl = scan(gcd)

tlo = TokenList(t/)
pt = tlo.parse()
print(gcd)
print(12s(t/))
print(pt)
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Scanner and parser for Minila

from scan import *

from parse import * t! = scan(isPrime)
F&W@= \ tlo = TokenList(t/)
- x=119; \ pt = tlo.parse()
V=L '\ print(isPrime)

;:: 1; t print(12s(tl))
Yof=1; i

’ print(pt)

" whilefdo'\
' ifx%y=0"\
' thenf:=0;'\ The program checks whether 119
' r:=0;"\ is a prime number.

elsey:=y+1; fi '\
if x=y then f :=0; else fi '\
) Odl

i116 Basic of Programming - 11. Programming language processor: syntax & parse trees

Scanner and parser for Minila

from scan import *

from parse import * tl = scan(sr)

sr=""\ tlo = TokenList(t/)
' V0 := 20000000000000000; \ | | p¢ = 1o parse()
"ovli=0;'\ print(sr)

'ov2 i= vO; '\ print(I12s(t/))

' whilevl!=v2do"\ print(pt)

'if(v2-v1)%2 =0\
' then v3 := v1+(v2-v1)/2; '\
' elsev3:=vl+(v2-vl)/2+1;"\ = The program calculates the

tOfi\ positive integral part of the
o v3*v3>v0'\ . following integer:
then v2 := v3-1;\ 20000000000000000

else vl :=v3; "\
i\
1 Od 1






