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Task 1

1) Intermediate code

See appendix A for the full generation.

LABEL labell

t4 := vl

th := 1

IF t4 == t5 THEN label3 ELSE label4
LABEL label4d

t0 := 1
place2 := vO
place3 := vl

tl := place2 / place3

IF t@ < t1 THEN label2 ELSE label3
LABEL label2

t0 := vl

t3 := vO

IF t2 < t3 THEN labelé ELSE label?
LABEL label5

place4 := vO
place5 := vl
place® := place4 - place5
vl := place®

GOTO label?
LABEL labelé

place6 := vl
place7 := v@
placel := placeé6 - place?
vl := placel

GOTO label5
LABEL label?
GOTO labell
LABEL label3
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2) MIPS code

labell:
mov t4, vl
addi t5, RO, 1
beq t4, t5, label3
label4:
addi t@, RO, 1
mov place2, vO
mov place3, vl
div place2, place3
mflo tl
addi t1, t1, 1
slt rd, tO, tl
beq rd, RO, label3
label2:
mov tO, vl
mov t3, vO
slt rd, t2, t3
bne rd, RO, labelb
j label7
label5:
mov place4, vO
mov place5, vl
sub place®, place4, place5
mov vO, place@
j label7
labelé:
mov placeé, vl
mov place7, vO
sub placel, place6, place?
mov vl, placel
j label5
label?:
j labell
label3:
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A Intermediate code generation

Codel, Transcond(Condy, Label2 1abel3, vtable, ftable)

I(b == 9) && (1 < a/b)
Cond; && Conds

label4 = newlabel()
code3 = Transcond(Condy, Label4, label3, vtable, ftable)
code4 = Transcond(Conds, Label2, label3, vtable, ftable)

code3++
[LABEL label4]++
code4

Code2, Transg,(Staty, vtable, ftable)

if b < athen {a:=a-b }else{b:=b-a}
if Conds then Stats else Stats

label5 = newlabel(
labelb = newlabel(
label7 = newlabel(

— = O

code5 = Transcond(Conds, Labelé, Llabel7, vtable, ftable)
codeb = Transgiq:(Stats, vtable, ftable)
code7 = Transgiq:(Stats, vtable, ftable)

codeb++

[LABEL label5]++

codeb++

[
GOTO label?
LABEL labelé

J++

code7++

[
GOTO label5
LABEL label?

1

Code3, Transcena(Cond;, labeld label3, vtable, ftable)

(b == @)

1(Condy)

code8 = Transcond(Condy, Label3, label4, vtable, ftable)

code8




coded, Transconq(Condy, Label2, 1label3, vtable, ftable)
1< a/b

FExpg < Expy

t0 = newwvar()

t1 = newvar()

code9 = Transg.,(Expo, vtable, ftable, tO)
codel® = Transgy,(Exp:, vtable, ftable, t1)

code9++
codelO++
[IF t@ < t1 THEN label2 ELSE label3]

code5, Transcond(Conds, Labelé, Llabel7, vtable, ftable)

b <a

Exps < Fxps

t2 = newwvar()
t3 = newwvar()
codell = Transgy,(Exps, vtable, ftable, t2)
codel2 = Transgyp(Exps, vtable, ftable, t3)

codell++
codel2++
[IF t2 < t3 THEN labelé ELSE label7]

codeb, Transg,(Staty, vtable, ftable)

a:=a-b

a := Expy

place® = newvar()

codel3 = Transgyy(Expas, vtable, ftable, place®)

codel3++
[vO := placeo]

code7, Transg,(Stats, vtable, ftable)
b :=b -a
b := Faps

placel = newvar()

codeld = Transpy,(Exps, vtable, ftable, placel)

codeld++
[vl := placel]




code8, Transcona(Condy, label3, label4, vtable, ftable)

b ==
Eaps == Expy

t4 = newvar()
t5 = newwvar()
codel5 = Transgqp(Expe, vtable, ftable, t4)
codelé = Transgy,(Expr, vtable, ftable, t5)

codelb++
codelé++
[IF t4 == t5 THEN label3 ELSE label4]

code9, Transg.,(Expy, vtable, ftable, t0O)

codel®, T'ransg,,(Exp,, vtable, ftable, t1)
a/b

FExps / Expg

place2 = newvar()
place3 = newvar()
codel? = Transgyp(Exps, vtable, ftable, place2)
codel8 = Transgy,(Expy, vtable, ftable, place3)

codel7++
codel8++
[tl := place2 / place3]

codell, T'ransg,,(Exp,, vtable, ftable, t2)




codel2, Transg,,(Exps, vtable, ftable, t3)

a

a

[t3 := vO]

codel3, T'ransg,,(Exps, vtable, ftable, place0)

a-b
Expio - Expiy

place4 = newvar()
place5 = newvar()
codel9 = Transgyp(Expio, vtable, ftable, place4d)
code20 = Transgy,(Expi1, vtable, ftable, placeb)

codel9++
code20++
[place® := place4 - place5]

codeld, T'ransg,,(Exps, vtable, ftable, placel)

b - a
Expis - Expis

placeb = newvar()
place7 = newvar()
code2l = Transgqp(Expi2, vtable, ftable, placeb)
code22 = Transgy,(Expis, vtable, ftable, place?)

code2l++
code22++
[placel := place6 - place7]

codel5, Transg,,(Exps, vtable, ftable, t4)




codeld, Transg,,(Expy, vtable, ftable, t5)

codel?, T'ransg,,(Exps, vtable, ftable, place2)

a

a

[place2 := vO]

codel8, T'ransg,,(Expy, vtable, ftable, place3)
b
b

[place3 := vi]

codel9, Transg.,(Expio, vtable, ftable, place4)

a

a

[place4 := vo]

code20, Transg,,(Exp11, vtable, ftable, place5)

b
b

[place5 := vi]

code2l, Transp,,(Expi2, vtable, ftable, placeb)
b
b

[place6 := v1]




code22, Transg,,(Exp.s, vtable, ftable, place?)

a

a

[place7 := vO]




