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|v=}t Om O}rwD
Intermediate Code Generation 17

xtOkt 1»17

"CU= p}=Bt=m Ov};Qi |xrLQt u}tQ=yJ ’|v=}t Om O}rwD

p}=Bt=m Ov}=Qi |xrLQt u}tQ=yJ u=wva x@ |v=}t Om O}rwD %1»17 pmW

"OwW|t O}rwD |a=RDv= u}W=t l} |=Q@ |=xt=vQ@ u=wva x@ |v=}t Om ’xrLQt u}= QO •

"“|UQO;xU Om Ovv=t” OwW O}rwD OYkt Om x@ |oO=U@ xm OW=@ |=xvwo x@ O}=@ |v=}t Om •

1



xtOkt 2

Sequence of

Intermediate

Code Parts

Annotated

Hierarchy of

Structures

xOW |U} wvx}W=L |wLv |=yQ=DN=U %Q=O=vat OL=w |v=}t Om |=yptar=QwDUO %Q=O=vat OL=w

|v=}t Om O}rwD |xrLQt %2»17 pmW

H
p=Ft

%|v=}t Om O}rwD R= xO=U |=xvwtv

:=

+

∗

IntToFloat

num

id

id

id

|a=RDv= |wLv Q=DN=U
↓

temp1 := inttofloat(60)

temp2 := id3 * temp1

temp3 := id2 + temp2

id1 := temp3

|UQO;xU |v=}t Om

N
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3 |v=}t Om O}rwD

|UQO;xU Om 2»17

Assignment
• Binary: x := y op z
• Unary: x := op y
• “op” can be any reasonable arithmetic or logical operator.

Copy
• Simple: x := y
• Indexed: x := y[i] or x[i] := y
• Address and pointer manipulation:

⊲ x := &y

⊲ x := ∗y

⊲ ∗x := y

Jump
• Unconditional: goto L
• Conditional: if x relop y goto L1 [else goto L2, where relop is

<,=, >,≥,≤ or 6=.
Procedure call

• Call procedure P (X1, X2, . . . , Xn)

PARAM X1

PARAM X2

...

PARAM Xn

CALL P,n

=y|}=DQ=yJ %|UQO;xU Om |R=UxO=}B 1»2»17
• Indirect triples.

Quadruples

op arg1 arg2 result
(0) uminus c t1

(1) * b t1 t2

(2) uminus c t3

(3) * b t3 t4

(4) + t2 t4 t5

(5) := t5 a

=y|}=DxU %|UQO;xU Om |R=UxO=}B 2»2»17

Triples

op arg1 arg2
(0) uminus c

(1) * b (0)
(2) uminus c

(3) * b (2)
(4) + (1) (3)
(5) assign a (4)

statement
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?=UDv= QwDUO |=Q@ Om 4

s}kDUtQ}e |=y|}=DxU %|UQO;xU Om |R=UxO=}B 3»2»17

Indirect triples

statement
(0) (14)
(1) (15)
(2) (16)
(3) (17)
(4) (18)
(5) (19)

op arg1 arg2
(14) uminus c

(15) * b (14)
(16) uminus c

(17) * b (16)
(18) + (15) (17)
(19) assign a (18)

?=UDv= QwDUO |=Q@ Om 3»17
OW=@ Q} R CQwY x@ Ov=wD|t (assignment) ?=UDv= QwDUO Om O}rwD |=Q@ S-Attributedh} QaDl}

“"CU=yxDWQ j=Lr= pta |=vat x@ ||”

PRODUCTION SEMANTIC RULES

S → id := E S.code := E.code || gen(id.place ′ :=′ E.place)

E → E1 + E2 E.place := newtemp;

E.code := E1.code || E2.code ||

gen(E.place ′ :=′ E1.place ′ +′ E2.place)

E → E1 ∗ E2 E.place := newtemp;

E.code := E1.code || E2.code ||

gen(E.place ′ :=′ E1.place ′ ∗′ E2.place)

E → −E1 E.place := newtemp;

E.code := E1.code || gen(E.place ′ :=′ ′
uminus

′ E1.place)

E → (E1) E.place := E1.place;E.code := E1.code

E → id E.place := id.place;E.code := ′ ′

"OyO|t u=Wv ?=UDv= QwDUO |=Q@ =Q |UQO;xU Om S.code |@}mQD |xY}YN •

"OvwW|t O}rwD |v=}t C=@U=Lt |=Q@ |Dkwt |=ys=v •

%s}=xDiQo Q_v QO =Q Q} R |@}mQD |xY}YN wO ’=yCQ=@a |=Q@ •

E Q=Okt pt=W |Dkwt Q}eDt |=Q@ |t=v |w=L E.place “1

E |@=} RQ= |=Q@ |UQO;xU Om |w=L E.code “2

"Ovm|t O}rwD . . . ’t2 ’t1 R}=tDt |=ys=v =@ =Q |Dkwt |=yQ}eDt newtemp ‘@=D •

%Ovm|t O}rwD Q} R CQwY x@ =Q |UQO;xU Om gen ‘@=D •

"OwW|t xDiQo Q_v QO |=xDWQ p=QD}r u=wva x@ ’OQ=O Q=Qk pwk pkvCtqa pN=O xm |R}J Qy “1
"OvwW|t |@=} RQ= =RH= Q}=U “2

"O=DUQi |HwQN x@ ,=t}kDUt ’code |xY}YN QO uO=O Q=Qk |=H@ =Q pY=L Om u=wD|t pta QO •

Kazim Fouladi <kazim@fouladi.ir>, 2nd Edition, Fall 2014



5 |v=}t Om O}rwD

H
p=Ft

%?=UDv= QwDUO |=Q@ Om l} |xvwtv

Given the assignmenta := b ∗ −c + d the code generated by the above grammar

is:

S

:=id

a

E t3

E+E t2

id* E t1E

did E-

b id

c

t1 := uminus c

t2 := b ∗ t1

t3 := t2 + d

a := t3

N

=yO=tv pwOH w ?=UDv= 1»3»17

=Q} R ’OW=@ xDiQo Q=Qk =yO=tv pwOH QO s=v u; pNOt x@ |QoxQ=W= |=H x@ s=v Qy s}vm|t ZQi •
"“=yQ}eDt TQO; Ovv=t” CU= sRq |}=yv Om O}rwD |=Q@ R}v s=v u; C=aq]=Q}=U

pwOH OQ=w O}=@ R}v =Q u; ’OwW|t O=H}= newtemp ‘@=D \UwD |Dkwt s=vl} x=oQy ’jwi ZQi =@ •
"OQm =yO=tv

u}= Q}e QO w OwWv =O}B id x@ \w@ Qt pNOt Qo = Ov=OQo|tQ@ nil Q=Okt lookup(id.name) ‘@=D •
"Ov=OQo|tQ@ u; pNOt x@ |QoxQ=W= CQwY

QO R}v =Q =yQ}eDt O}O |xRwL xm OQm |R=UxO=}B |=xvwo x@ u=wD|t =Q lookup(id.name) ‘@=D •
|UQQ@ u; |xOvvmx]=L= O=tv pwOH ’Ow@ xOWv Qy=_ |rai O=tv pwOH QO name Qo = %OQ}o@ Q_v

"OwW|t

"s}vm|t emit |HwQN p}=i x@ =Q |UQO;xU Om ’code |xY}YN R= xO=iDU= |=H@ •
|=yxv=}=B=v code j=Lr= R= xW}ty ’AJ CtU |xv=}=B=v code xm CU= umtt |DQwY QO Q=m u}=
sy |i=[= |xDWQ |O=OaD =yv; u}@ CU= umtt xD@r=” O}; CUO x@ ?}DQD u=ty =@ CU=Q CtU

"“OW=@ OwHwt
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|rw@ |=yCQ=@a 6

xtHQD %=yO=tv pwOH w =y?=UDv=

PRODUCTION SEMANTIC RULES

S → id := E p := lookup(id.name);

if p 6= nil then emit(p ′ :=′ E.place)

else error

E → E1 + E2 E.place := newtemp;

emit(E.place ′ :=′ E1.place ′ +′ E2.place)

E → E1 ∗ E2 E.place := newtemp;

emit(E.place ′ :=′ E1.place ′ ∗′ E2.place)

E → −E1 E.place := newtemp;

emit(E.place ′ :=′ ′
uminus

′ E1.place)

E → (E1) E.place := E1.place

E → id p := lookup(id.name);

if p 6= nil then E.place := p

else error

|rw@ |=yCQ=@a 4»17

|k]vt Q}O=kt •

xt=vQ@ pQDvm C=QwDUO QO |]QW |=yCQ=@a •

%Qt=Qo

E → E or E | E and E | not E | (E) | id relop id | true | false

%OQ=O OwHw |rw@ |=yCQ=@a|@=} RQ= |=Q@ VwQ QwO

%(Numerial representation) |OOa |}=tvR=@ “1
"s}}=tv|t OQwNQ@ =yv; =@ |D=@U=Lt |=yCQ=@a x@=Wt w s}vm|t Om ′0′ =@ =Q false w ′1′ =@ =Q true

%(Jump code / Short circuit) x=Dwm Q=Ot » VQB Om “2
"s}vm|t x@U=Lt xt=vQ@ pw] QO CmQL =@ =Q |rw@ CQ=@a l} Q=Okt

H
p=Ft

%|rw@ |=yCQ=@a |@=} RQ=

"OwW|t |@=} RQ= CU=Q x@ AJ CtU R= |rw@ CQ=@a •

"OvDUy AJ R= Q}PBCmQW or w and •

"CU= C} wrw= u} QDq=@ |=Q=O not x=ou; w andTBU w or x@ \w@ Qt C} wrw= u} QDu}}=B •
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7 |v=}t Om O}rwD

• Example 1. The translation fora or (b and (not c)) is:

t1 := not c

t2 := b and t1

t3 := a or t2

• Example 2. A relational expression such asa<b is equivalent to the

conditional statementif a<b then 1 else 0 and its translation involves

jumps to labeled statements:

100 : if a < b goto 103

101 : t := 0

102 : goto 104

103 : t := 1

104 :

N

xtHQD %“|OOa |}=tvR=@” |rw@ |=yCQ=@a 1»4»17

u; Q=Okt w OyO|t u=Wv =Q |UQO;xU Om QO |Oa@ ptar=QwDUOT}Ov= nextstat |QU=QU Q}eDt •
"O@=}|tV}=Ri= emit \UwD

"OwQ|t Q=m x@ relop xO=iDU= OQwt |=x]@=Q Qorta u}}aD |=Q@ op |xY}YN •

PRODUCTION SEMANTIC RULES

E → E1 or E2 E.place := newtemp;

emit(E.place ′ :=′ E1.place ′or′ E2.place)

E → E1 and E2 E.place := newtemp;

emit(E.place ′ :=′ E1.place ′and′ E2.place)

E → not E1 E.place := newtemp;

emit(E.place ′ :=′ ′not′ E1.place)

E → (E1) E.place := E1.place

E → id1 relop id2 E.place := newtemp;

emit(′if ′ id1.place relop.op id2.place ′goto′ nextstat + 3);

emit(E.place ′ :=′ ′0′);

emit(′goto′ nextstat + 2);

emit(E.place ′ :=′ ′1′)

E → true E.place := newtemp; emit(E.place ′ :=′ ′1′)

E → false E.place := newtemp; emit(E.place ′ :=′ ′0′)

Kazim Fouladi <kazim@fouladi.ir>, 2nd Edition, Fall 2014



|rw@ |=yCQ=@a 8

H
p=Ft

%“|OOa |}=tvR=@” |rw@ |=yCQ=@a

E → id1 relop id2

• {E.place := newtemp();
• emit(“if”, id1.place,relop.op, id2.place,“goto”,nextstat+3);
• emit(E.place,“:=”,“0”);
• emit(“goto”,nextstat+2);
• emit(E.place,“:=”,“1”);}

Example for translating (a < b or c < d and e < f):

100: if a < b goto 103
101: t1 := 0
102: goto 104
103: t1 := 1 /* true */
104: if c < d goto 107
105: t2 := 0 /* false */
106: goto 108

107: t2 := 1
108: if e < f goto 111
109: t3 := 0
110: goto 112
111: t3 := 1
112: t4 := t2 and t3
113: t3 := t1 or t4

N

|rw@ |=yCQ=@a |=Q@ |WQB Om 2»4»17

"OvwW|t xtHQD E.false w E.true x@ |]QWQ}e w |]QW |=yVQB R= |=xr=@vO x@ |rw@ |=yCQ=@a

• a < b. The code is of the form:

if a < b then goto E.true

goto E.false

• E1orE2. If E1 is true thenE is true, soE1.true = E.true. Otherwise,E2

must be evaluated, soE1.false is set to the label of the first statement in the

code forE2.

• E1andE2. Analogous considerations apply.

• not E1. We just interchange the true and false with that forE.

s=Hv= L-Attributedh} QaD |=Q@ O}=@ xtHQD w OvDUy |FwQwt false w true |=yxY}YN %QmPD
"OwW

Kazim Fouladi <kazim@fouladi.ir>, 2nd Edition, Fall 2014



9 |v=}t Om O}rwD

H
p=Ft

xtHQD %“|WQB Om ” |rw@ |=yCQ=@a

PRODUCTION SEMANTIC RULES

E → E1 or E2 E1.true := E.true; E1.false := newlabel;

E2.true := E.true; E2.false := E.false;

E.code := E1.code || gen(E1.false ′ :′) || E2.code

E → E1 and E2 E1.true := newlabel; E1.false := E.false;

E2.true := E.true; E2.false := E.false;

E.code := E1.code || gen(E1.true ′ :′) || E2.code

E → not E1 E1.true := E.false; E1.false := E.true;

E.code := E1.code

E → (E1) E1.true := E.true; E1.false := E.false;

E.code := E1.code

E → id1 relop id2 gen(′if ′ id1.place relop.op id2.place ′goto′ E.true) ||

gen(′goto′ E.false)

E → true E.code := gen(′goto′ E.true)

E → false E.code := gen(′goto′ E.false)

N

QDpt=m |xtHQD » |WQB Om %|rw@ |=yCQ=@a 3»4»17

Production Semantic Rules

E → E1 or E2 E1.true := E.true; E1.false := newlabel;

E2.true := E.true; E2.false := E.false;

E.code := E1.code||gen(E1.false′ :′)||E2.code;

E → E1 and E2 E1.true := newlabel; E1.false := E.false;

E2.true := E.true; E2.false := E.false;

E.code := E1.code||gen(E1.true′ :′)||E2.code;

E → not E1 E1.true := E.false; E1.false := E.true;

E.code := E1.code;

E → E1 relop E2 E.code := E1.code||E2.code

||gen(′if′ E1.place relop.op E2.place ′goto′ E.true)

||gen(′goto′ E.false)

E → true E.code := gen(′goto′ E.true)

E → false E.code := gen(′goto′ E.false)

Kazim Fouladi <kazim@fouladi.ir>, 2nd Edition, Fall 2014



xt=vQ@ u=} QH pQDvm C=QwDUO 10

xt=vQ@ u=} QH pQDvm C=QwDUO 5»17

(symbolic u}O=tv ?UJQ@ Ov=wD|t |UQO;xU Om ptar=QwDUOl} xm s}vm|t ZQi ’xtHQD QO •
"Ovm|t O}rwD =Q |v}O=tv |=y?UJQ@ u}vJ newlabel ‘@=D w OW=@ xDW=O label)

%OwW|t xO=O C@Uv ?UJQ@ wO E x@ •

"CU= E uOw@ CUQO \QW x@ ?UJQ@ ’E.true –

"CU= E uOw@ CUQO=v \QW x@ ?UJQ@ ’E.false –

QwDUO u}DUNv x@ xOW pYDt ?UJQ@ xm OwW|t xO=O C@Uv S.next |FwQwt |xY}YN S x@ •
"OyO|t u=Wv =Q S Om R=TB

"OwW|t ?UJQ@ |O=} R Q=}U@ O=OaD O}rwD x@ QHvt S.next x@ xDU@=w |=y?UJQ@ O}rwD VwQ u}=
"Ovm|t O}rwD R=}v CQwY QO =yvD =Q =y?UJQ@ BackpatchingVwQ

“if-then” |]QW QwDUO 1»5»17

E.code

S1.code

to E.true

to E.false

E.true :

E.false :
...

to E.true

S → if E then S1 E.true := newlabel; E.false := S.next;

S1.next := S.next;

S.code := E.code || gen(E.true ′ :′) || S1.code

“if-then-else” |]QW QwDUO 2»5»17

E.code

S1.code

to E.true

to E.false

E.true :

E.false :

...

goto S.next

S2.code

S.next :

Kazim Fouladi <kazim@fouladi.ir>, 2nd Edition, Fall 2014



11 |v=}t Om O}rwD

S → if E then S1 else S2 E.true := newlabel; E.false := newlabel;

S1.next := S.next; S2.next := S.next;

S.code := E.code || gen(E.true ′ :′) || S1.code ||

gen(′goto′ S.next) ||

gen(E.false ′ :′) || S2.code

“while-do” Q=QmD QwDUO 3»5»17

E.code

S1.code

to E.true

to E.false

E.true :

E.false :
...

E.begin :

goto begin

S → while E doS1 E.begin := newlabel; ||

E.true := newlabel; E.false := S.next; ||

S1.next := E.begin; ||

S.code := gen(E.begin ′ :′) || E.code ||

gen(E.true ′ :′) || S1.code ||

gen(′goto′ E.begin)

xtHQD %pQDvm u=} QH C=QwDUO 4»5»17

PRODUCTION SEMANTIC RULES

S → if E then S1 E.true := newlabel; E.false := S.next;

S1.next := S.next;

S.code := E.code || gen(E.true ′ :′) || S1.code

S → if E then S1 else S2 E.true := newlabel; E.false := newlabel;

S1.next := S.next; S2.next := S.next;

S.code := E.code || gen(E.true ′ :′) || S1.code ||

gen(′goto′ S.next) ||

gen(E.false ′ :′) || S2.code

S → while E doS1 E.begin := newlabel; ||

E.true := newlabel; E.false := S.next; ||

S1.next := E.begin; ||

S.code := gen(E.begin ′ :′) || E.code ||

gen(E.true ′ :′) || S1.code ||

gen(′goto′ E.begin)

Kazim Fouladi <kazim@fouladi.ir>, 2nd Edition, Fall 2014



xt=vQ@ u=} QH pQDvm C=QwDUO 12

“Switch/Case” I}�wU QwDUO 5»5»17
C-like syntax:

• switch expr{
• case V1: S1

• · · ·

• case Vk: Sk

• default: Sd

• }

%xtHQD |xr=@vO

expr CQ=@a |@=} RQ= •

expr Q=Okt =@ CU}r QO xDi=}j@=]D Q=Okt uDi=} •
“"OwW|t s=Hv= default =@ j@=]D ’CW=Ov OwHw |k@=]D I}y Qo =”

xDi=}j@=]D Q=Okt =@ Q_=vDt QwDUO |=QH= •

pwOH ’look-up pwOHl} R= xO=iDU= ’=yxv} Ro |@}DQD uwtR; %xDi=}j@=]D Q=Okt uDi=} |ovwoJ
Backpatching ’(hash) |R=UsyQO

“Switch/Case” I}�wU QwDUO |xtHQD |R=UxO=}B

%xtHQD |=Q@ hrDNt VwQ wO

code to evaluate E into t

goto test

L1: code for S1

goto next

...

Lk: code for Sk

goto next

Ld: code for Sd

goto next

test:

if t = V1 goto L1

...

if t = Vk goto Lk

goto Ld

next:

...

code to evaluate E into t

if t <> V1 goto L1

code for S1

goto next

L1: if t <> V2 goto L2

code for S2

goto next

...

L(k-1): if t <> Vk goto Lk

code for Sk

goto next

Lk: code for Sd

next:

%xkrLl}ltm x@ VQB TQO; uDi=} pwOHl} R= xO=iDU= •

V1 L1

V2 L2

V3 L3

...

L1:

L2:

S1

S2
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%|R=UsyQO pwOH •

?U=vt pNOt uDi=} |=Q@ |R=UsyQO pwOH l} R= O}=@ ’CW=O OwHw pNOt 10 R= V}@ |Dkw
"OQm xO=iDU= pwOH

%Backpatching •

O=H}= ’OwW|t xDW=Po |k=@XNWt=v ,=Dkwt =yv; VQB OYkt xm VQB C=QwDUO R= |QUl} –
"OwW|t

O}=@ CU=yu=mt R= |DU}r |w=L pNOt Qy %OvwW XNWt O}=@ xm |}=y?UJQ@ pwOH –
1"OvwW backpatch

“Mixed-mode” \wrNt Cr=L QO |rw@ |=yCQ=@a 6»17

(a + b) < c %OvDUy |D=@U=Lt |=yCQ=@aQ} R |w=L ,qwtat |rw@ |=yCQ=@a •

|D=@U=Lt CQ=@al} (a < b)+(b < a) x=ou; ’OW=@ false = 0 w true = 1 Qo = ’|iQ] R= •
"CU=

%Qt=Qo

E → E + E | E and E | E relop E | id

"OvW=@ \wrNt Ovv=wD|tV}=yu=twoQ; =t= ’OQ=O |D=@U=Lt pY=L E + E •

"OvW=@ |rw@ O}=@V}=yu=twoQ; w OQ=O |rw@ pY=L E and E •

"OvW=@ \wrNt Ovv=wD|tV}=yu=twoQ; w OQ=O |rw@ pY=L E relop E •

"OwW|t ZQi |D=@U=Lt ‘wv R= id •

"CU= bool =} arith u; Q=Okt xm s}vm|t xO=iDU= E.type |@}mQD |xY}YN R= Om O}rwD |=Q@ •

?U=vt VQB Om |=Q@ xm OvQ=O =Q E.false w E.true |FwQwt |=yxY}YN |rw@ |=yCQ=@a •

"CU=

Q=Okt |Q=Oyov |=Q@ xm CW=O Ovy=wN =Q E.place |@}mQD |xY}YN |D=@U=Lt |=yCQ=@a •

"OwW|t xO=iDU= E “|Dkwt”

gen \UwD u; Q=Okt xm OyO|t u=Wv =Q |Oa@ |UQO;xU Om T}Ov= nextstat |QU=QU Q}eDt •
"O@=}|tV}=Ri=

"OQm xO=iDU= sy Goto QwDUO |R=UxO=}B |=Q@ u=wD|t VwQ u}ty R= 1
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xtHQD %\wrNt |=yCQ=@a 1»6»17

E → E1+E2 E.type := arith;

if E1.type := arith and E2.type := arith then begin

E.place := newtemp;

E.code := E1.code || E2.code ||

gen(E.place ′ :=′ E1.place ′ +′ E2.place)
end

esle if E1.type := arith and E2.type := bool then begin

E.place := newtemp;

E2.true := newlabel;E2.false := newlabel;

E.code := E1.code || E2.code ||

gen(E2.true′ :′ E.place ′ :=′ E1.place + 1) ||

gen(′goto′nextstat + 1) ||

gen(E2.false′ :′ E.place ′ :=′ E1.place)
end

else if . . .

=yx}=Q; |=Q@ Om O}rwD 7»17

1-D array: A[i]. Assume
• lower bound in address = low
• element data width = w
• starting address = base

Address for A[i]
• = base + (i − low) ∗ w
• = i ∗ w + (base − low ∗ w)
• The value of (base − low ∗ w) can be computed at compile time.

2-D array A[i1, i2].
• Row major:

⊲ A[1, 1], A[1, 2], A[1, 3], A[2, 1], A[2, 2], . . .

⊲ Advantage: A[i,j] = A[i][j].
⊲ A[1] means the first row.

• Column major:
⊲ A[1, 1], A[2, 1], A[1, 2], A[2, 2], A[1, 3], . . .

Kazim Fouladi <kazim@fouladi.ir>, 2nd Edition, Fall 2014
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Address for A[i1, i2]
• = base + ((i1 − low1) ∗ n2 + (i2 − low2)) ∗ w
• = (i1 ∗ n2 + i2) ∗ w + (base − low1 ∗ n2 ∗ w − low2 ∗ w)
• n2 is the number of elements in a row.
• low2 is the lower bound of the second coordinate.
• The value (base− low1 ∗n2 ∗w− low2 ∗w) can be computed at compiler

time.

Similar method for multi-dimensional arrays. Address for
A[i1, i2, . . . , ik]

• = (i1∗Π
k
i=2nii2∗Π

k
i=3ni+· · ·+ik)∗w+(base−low1∗Π

k
i=2ni∗w−· · ·−lowk∗w)

• ni is the number of elements in the ith coordinate.
• lowi is the lower of the ith coordinate.
• The values Πk

i=j, 2 ≤ j ≤ k−1, and (base−low1∗Πk
i=2ni∗w−· · ·−lowk∗w)

can be computed at compile time.

L→ Elist ]
• {L.place := newtemp();
• L.offset := newtemp();
• emit(L.offset,“:=”,Elist.elesize,“*”,Elist.place);}

L→ id
• {L.place := id.place; L.offset := null}

Elist→ Elist1, E
• { t := newtemp();
• m := Elist1.ndim + 1;
• emit(t, “:=”,EList1.place,“*”,limit(Elist1.array,m));
• emit(t,“:=”,t,“+”,E.place);
• Elist.array := Elist1.array;
• Elist.place := t;
• EList.ndim := m; }

Elist→ id [ E
• {Elist.place := E.place;
• Elist.ndim := 1; p := lookup(id.name,symbol table);
• Elist.elesize := p.size;
• EList.array := p.place}

=yp=wQ |v=wN=Qi |=Q@ Om O}rwD 8»17
"OwW xO=OX}YND xOW|v=wN=Qi p=wQ C}r=ai OQwmQ |=Q@ |}=[i O}=@ •

"OvwW|t xO=t; xOW|v=wN=Qi p=wQ |=Q@ swrat u=mt l} QO w OvwW|t |@=} RQ= =yu=twoQ; •

"OwW|t xQ}NP u}W=t |rai C}a[w •

’OOQo|tQ@ p=wQ |Dkw •

"OwW|t xO=O Q=Qk swrat |=[i l} QO |DWoR=@ Q=Okt –

"OwW|t |@=} R=@ C}r=ai OQwmQ –
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H
p=Ft

=yp=wQ |v=wN=Qi |=Q@ Om O}rwD

Example:
• S → call id(Elist)

⊲ {for each item p on the queue Elist.queue do
⊲ emit(“PARAM”, q);
⊲ emit(“call”, id.place);}

• Elist→ Elist, E
⊲ {append E.place to the end of Elist.queue}

• Elist→ E
⊲ {initialize Elist.queue to contain only E.place}

Idea:
• Use a queue to hold parameters, then generate codes for parameters.
• May have code like:

⊲ code for E1, store in t1

⊲ · · ·

⊲ code for Ek, store in tk

⊲ PARAM t1

⊲ · · ·

⊲ PARAM tk

⊲ call p

N

u} QtD ◭

repeat QwDUO |=Q@ ’Tqm QO xt=vQ@l} C=QwDUO |=Q@ xOW xDWwv |}=vat |=yVvm x@ xHwD =@ "1
"O}U} wv@ =Q sRq |}=vat |=yVvm S while E

%O}vm O}rwD Q} R CQ=@a |=Q@ =Q |UQO;xU Om "2

if a = b and c = d or e = f then x = z

u=}=B
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