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* Minila has three more statements than the
assignment calculator:
— Empty statement
— Conditional (if) statement
— Loop (while) statement

* The compiler for Minila needs to generate
command lists for the three statements.
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¥
[]

The empty list of commands
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‘ Command list of Exp ‘

+ [cjmp(2), jmp(len1+2)] + ‘ Command list of Stm1 ‘

+ [jmp(len2+1)] + ‘ Command list of Stm2 ‘

L J
Y

len2

i116 Basic of Programming - 14. Programming language processor: compiler

Compiler for Minila

Ie(rl 3

[ |

‘ Command list of Exp ‘

+ [cjmp(2), jmp(len2+2)] + ‘ Command list of Stm

+ [jmp(-1 * (len1+len2+2))]
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class EmptyParseTree(StmParseTree):

def compile(self):
return []

.compile()

generates the empty list of commands

[]
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class IfParseTree(StmParseTree):

def compile(self):
cl1 = self.exp.compile()
cl2 = self.stm1.compile()
cl3 = self.stm2.compile()
cl4 = [Command(CName.CJMP,2), Command(CName.JMP.len(c/2) + 2)]
c/5 = [Command(CName.JMP,len(c/3) + 1)]
return cl1 +cl4 + cl2 + cI5 + cl3
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.compile()

'stm1| |stm2 |

‘ Command list of Exp

.compile()
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.compile()
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.compile() ‘ Command list of Stm2 ‘
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.compile()

'stm1| |stm2| It generates the following:
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‘ Command list of Exp ‘

+ [cjmp(2), jmp(len1+2)] +‘ Command list of Stm1 ‘

+ [jmp(len2+1)] + ‘ Command list of Stm2 ‘
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class WhileParseTree(StmParseTree):

def compile(self):
cl1 = self.exp.compile()
cl2 = self.stm.compile()
sizel = len(cl1)
size2 = len(cl2)
¢/3 = [Command(CName.CIMP,2), Command(CName.JMP,size2 + 2)]
cl4 = [Command(CName.JMP,-1 * (sizel + size2 + 2))]
returncll + c/3+cl2+cl4




i116 Basic of Programming - 14. Programming language processor: compiler

Compiler for Minila

.compile()

/epl
[ |

‘ Command list of Exp

. compile()
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.compile()
/efvl
[ |

‘ Command list of Exp ‘ /exn2
r \

‘ Command list of Stm
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.compile()

It generates the following:

/epl
[ |

‘ Command list of Exp ‘

+ [cjmp(2), jmp(len2+2)] + ‘ Command list of Stm

+ [jmp(-1 * (len1+len2+2))]
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* Let pgm be a program in Minila.

» After generating the command list from pgm, the
command quit is finally generated.

‘ Command list of pgm ‘ + [quit]

* To this end, we add the method genCode() to the
class StmParseTree.
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class StmParseTree(object):

return self.compile() + [Command(CName.QUIT,None)]

.genCode()

It invokes the method genCode() in StmParseTree because
genCode() is not defined in each of the five statement classes.

‘ Command list of pgm ‘ + [quit]

generated by

.compile()
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x:=119;
yi=2;
r:=1,
f=1
while f do
ifx%y=0
thenf:=0;
[scome | .genCode() r:=0;
) elsey :=y+1; fi
SComp -\-.i_.;... if x =y then f := 0; else fi
od
ik a\-.\_:, I I
F Var M
I2 Ass) B _:.I_
k m: 119 || V ik 23 EC E a--.,-‘:w-:.
i i J\ d y Y ; N
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[scomn | .cOmpile()

Scomp =
nerin :\-..\_:,-u var:'T | [ scomg
SComy assign | [var _N..-_:. 1
sn aovgn |[varv]| [ [i1]
var: ' | [ Num: 11 Var Mum 5'7 Comy Assig
!e.-_:u | Num: 0 ﬁ\s-:“r Assign Var ;u-jr:
ar ' | [vary var: ' | Num:0 | | Var: T Num: 0 Var: 'y

x:=119;

yi=2;

r:==1;

f=1

while f do
ifx%y=0
thenf:=0;

r:=0;

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

od

i
EQ Assign EmptyStm

Var: ' || Var: 'y Var: T | | Num:0

Num: 1
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[push(119), store(x), push(2), store(y), push(1), store(r), push(1), store(f),

| while | .compile()

Var: ' | | st omp

i |
—_—
Q| | scom AsSign e |
B P EQ
| Rem | Num: 0 | ! Assign | Assign
Var: "%’ | Var:'y' || Var: 'f Num:0 Var: 't | Num: 0 | | Var: 'y | | Num: 1 |

|_i1

Assign ! EmMptystm

e o L W v | e i e
it — Jvarsoe || Vary' | [varr | [ wum:o |
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[push(119), store(x), push(2), store(y), push(1), store(r), push(1), store(f),
load(f), cjmp(2), jmp(???),

While

varr | .compile()

pE) if

— 1 [ =
EQ | SComp [ Assign . 7
22 |- 20mp | EQ Assign | EmMptystm
[ Rem || num: ¢ [assia vacy' | [ade| o= ;
T Num: 0 | Assign Assign Var: 'y EE | var: e || var:y Var: T [ [ num:o |
Var: ' | | Vart'y' || var 't Num: 0 Var:'r' Num:0 | | Var:'y' | | Num:1
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[push(119), store(x), push(2), store(y), push(1), store(r), push(1), store(f),
load(f), cjmp(2), jmp(???),

While
Var: T | sComp Complle()

I b S
44 if

—ELJ_ sComp | l Assign - =

ol il | —_ EQ Assign | | Emptystm
[ Rem || num: ¢ [Assig vacy' | [ade| o= ;
T Num: 0 | Assign Assign Var: 'y EE [ var: % || var: 'y var:f | [ num:o |
Var: ' | | Vart'y' || var 't Num: 0 Var:'r' Num:0 | | Var:'y' | | Num:1
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[push(119), store(x), push(2), store(y), push(1), store(r), push(1), store(f),
load(f), cjmp(2), jmp(???),

While

War: ['| sComp
P 2 O Moot |

[i] .compile() P

I 1 |
EQ | SComp [ Assign | : :
ol amp —_ EQ Assign | Emptystm
[ Rem || um: ¢ [Assig [asig var:y' | | add | o = |
T Num: 0 | Assign Assign Var: 'y | EE | var: e || var:y var:'r | [ num:o |
Vars'x' | | Vars'y' || var: 't Num:0 Var: 't Mum: 0 | | Var:'y' | | Num:1
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[push(119), store(x), push(2), store(y), push(1), store(r), push(1), store(f),
load(f), cjmp(2), jmp(???),
load(x), load(y), rem, push(0), eq, cjmp(2), jmp(???),

While

Var: ' | sComp
Pakatitul N O Kachieiad |

| if

B . e | [ —
EQ | Comp | Assign ] ] 2
Q| .compile() icomp Ll i EQ assign | [ emptystm
(v | Rt [assia [ assiy vary' | | add | o = |
T Num: 0 | Assign Assign Var: 'y | EE | var: e || var: 'y \ar: T Num: 0

Vars'x' | | Vars'y' || var: 't Num:0 Var: 't Mum: 0 | | Var:'y' | | Num:1
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[push(119), store(x), push(2), store(y), push(1), store(r), push(1), store(f),

load(f), cjmp(2), jmp(???),
load(x), load(y), rem, push(0), eq, cjmp(2), jmp(???),
push(0), store(f), push(0), store(r), jmp(???),

While

Var: 'f sComp [

it

EQ | amp | i ssign e
= (Scomp | .compile() ZEL £Q
| R T | -= -., S| Tada | [ - 1
em || Num:0 | Assign Assign Var:'y QFJ.El [var: e |[ var:
Var: ' | | Vart'y' || var 't Num:0 | | Var:'r Num: 0 | | Var:'y' | | Num:1

if

Assign | | Emptystm

Var:'T | | Num: 0 |
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load(f), cjmp(2), jmp(???),

load(x), load(y), rem, push(0), eq, cjmp(2), jmp(???),
push(0), store(f), push(0), store(r), jmp(???),
load(y), push(1), add, store(y),

While
Var: ' sComp
it
EQ | scomp | assign | .compile()
| Rem || num:0 .a’\\\.ugn Assign Var:'y' [ Add

Var: ' | | Vart'y' || var 't Num:0 | | Var:'r Num: 0 | | Var:'y' | | Num:1

| var: % || var:'y' |

Interpreter for Minila

[push(119), store(x), push(2), store(y), push(1), store(r), push(1), store(f),

if

Assign | | Emptystm

Var: ' Num:0 |
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[push(119), store(x), push(2), store(y), push(1), store(r), push(1), store(f),
load(f), cjmp(2), jmp(???),

load(x), load(y), rem, push(0), eq, cjmp(2), jmp(6),

push(0), store(f), push(0), store(r), jmp(5),

load(y), push(1), add, store(y),

While

Var: 'f sComp [

it | .compile()

EQ scomp | Assign ]

EQ Assign | Emptystm
[ Rem |[ Num:( [assia i var:'y' | [add] | =
Num: 0 _.l’\w[,n Assign Var: 'y .E | var: e || var: 'y Var: T [ [ num:o |
Var: ' | | Vart'y' || var 't Num:0 | | Var:'r Num: 0 | | Var:'y' | | Num:1
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[push(119), store(x), push(2), store(y), push(1), store(r), push(1), store(f),
load(f), cjmp(2), jmp(???),

load(x), load(y), rem, push(0), eq, cjmp(2), jmp(6),

push(0), store(f), push(0), store(r), jmp(5),

load(y), push(1), add, store(y),

load(x), load(y), eq, cjmp(2), jmp(4), push(0), store(f), jmp(1),

While
Var: ' sComp
if I= H
17 [it| .compile()
EQ sComp | Assign (e | — 3
=zl Bedok i ol | —_— EQ Assign EmMptystm
[ Rem || num: ¢ [Assig i var:'y' | [add] | —
r Num: 0 _.l’\w[,n Assign Var: 'y r.c | var: e || var: 'y Var- ' | [ num:a |

Var:'s' | | Var2'y' || var: 't Num:0 | | Var:'r Num: 0 | | Var:'y' | | Num:1
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[push(119), store(x), push(2), store(y), push(1), store(r), push(1), store(f),

load(f), cjmp(2), jmp(26),

load(x), load(y), rem, push(0), eq, cjmp(2), jmp(6),

push(0), store(f), push(0), store(r), jmp(5),

load(y), push(1), add, store(y),

load(x), load(y), eq, cjmp(2), jmp(4), push(0), store(f), jmp(1), jmp(-27),
[write] .compile()

Var: 'f SComp

it P

Do | "
EQ SComp Assign R :
| Btel — EQ Assign Emptystm
Rem || Num: 0 Assign Assign Var:'y' Add .
e Bl [eety ) z x' || Var:'y Var:'T | | Num:0
Var: %’ Var:'y' ([ Var: 't Num: 0D Var: 't Num: 0 | | Var:'y MNum: 1
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[push(119), store(x), push(2), store(y), push(1), store(r), push(1), store(f),
load(f), cjmp(2), jmp(26),
load(x), load(y), rem, push(0), eq, cjmp(2), jmp(6),
push(0), store(f), push(0), store(r), jmp(5),
load(y), push(1), add, store(y),
load(x), load(y), eq, cjmp(2), jmp(4), push(0), store(f), jmp(1), jmp(-27),
quit]
scomp | .genCode()
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from scan import *
from parse import *
from vm import *
fact=""\

"oxa= 10

ECE P

" whiley<5'\

' do'\

' x:=x*y;'\
y:=y+ 1"\

" ood!

tl = scan(fact)

tlo = TokenList(tl)
pt = tlo.parse()

cl = pt.genCode()
print(I12s(cl))
print(VM(cl).run())

from scan import *
from parse import *
from vm import *

fact=""\
Yoxe=100\
Cy=1A\

' whiley<10|]y=10"\
1 dol\

oxaEx Ry
CoyEy+ LN
1 Od'

tl = scan(fact)

tlo = TokenList(t/)
pt = tlo.parse()

cl = pt.genCode()

print(I12s(cl))
print(VM(cl).run())
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from scan import *
from parse import *
from vm import *

ged=""\
' x:=19110; "\
' y:=17850; "\

' whiley!=0do "'\
" otmp = x%y; '\

1 X:: y; I\
oy i=tmp; '\
1 Od‘

t/ = scan(gcd)

tlo = TokenList(t/)
pt = tlo.parse()

c/ = pt.genCode()
print(12s(cl))
print(VM(c/).run())
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from scan import *
from parse import *
from vm import *
isPrime ="'\

" x:=119;"\
LyEZA
"re=1;0\
Cf=10\

" while fdo'\

' ifx%y=0"\
' then f:=0; '\
' r:=0;"\

elsey:=y+1; fi '\
" ifx=ythenf:=0;elsefi "\
1 odl

tl = scan(isPrime)
tlo = TokenlList(t/)
pt = tlo.parse()

cl = pt.genCode()
print(12s(cl))
print(VM(cl).run())
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from scan import *
from parse import *
from vm import *

sr=""\

' v0 := 20000000000000000; '\
" vl:=0;"\

' v2:=v0; '\

" whilevl!=v2do"'\
"oif(v2-v1)%2=0"\

' then v3 := vi+(v2-v1)/2; '\

' else v3 := v1+(v2-v1)/2+1; '\
Ofif\

" ifv3*v3>v0 '\

' thenv2 :=v3-1; '\

' else vl :=v3; '\

Ofif\

" ood!

t/ = scan(sr)

tlo = TokenList(t/)
pt = tlo.parse()

cl = pt.genCode()
print(12s(c/))
print(VM(cl).run())




