NSTSU

(wo

<1d-list>
add
add
<id-list>
add
add

<read>

READ C

: :=1d

S(id) to list

1 to LISTCOUNT

::= <id-list> , 1id
S(i1d) to list

1 to LISTCOUNT
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<i1d-list>

id
{VALUE}
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<read>

XREAD

READ ( <id-1list> )
generate [ +JSUB XREAD]

record external reference to

generate [ WORD LISTCOUT]
for each item on list do
begin

remove S (ITEM) form list

generate [ WORD S (ITEM) ]
end
LISTCOUNT := 0

(b)
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+JSB | XREAD
WORD |1
WORD | VALUE

()

FIGURE 5.12 Code generation for a READ
statement.
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hﬂ@

FIGURE 5.13 Code generation for an assignment statement.

< assign =

< BHp =
= BXpF
| < tertn =

= tertn >
< term = = tertn =
= factor = = factor = = factor = = factor =

i = id AT it - id * id
{VARIANCE} { U0} 11003} 1MEAR} 1MEAR}

(a)



<assign> ::= 1d := <exp>
GETA (<exp>)

generate [STA S (id)]

REGA := null

<exp> ::=<term>
S (<exp>) := S(<term>)
if S (<exp>) = rA then

REGA := <exp>
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)

) <exp>, ::=<exp~> + <term>

2
if S (<exp>,)= rA then
generate [ADD S (<term>) ]
else 1f S (<term>) =rA then

generate [ADD S (<exp>,) ]

else
begin
GETA (<exp>,)
generate [ADDS (<term>) ]
end
S (<exp>;) := rA

REGA := <exp>,
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NSTSU T = —
g%'<exp>1 1 1=<exp>, <term>
D

if S (<exp>,)= rA then
generate [SUB S (<term>) ]

else
begin
GETA (<exp>,)
generate [SUB S (<term>) ]
end
S(<exp>l) = TA
REGA := <exp>,
<term> ::= <factor>
S (<term>) := S(<factor>)

if S(<term>)= rA then

Code Generation- 7
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ess Y <term> ::=<term>, * <factor>

if S (<term>,)= rA then
generate [MUL S (<factor>) ]
else 1f S (<factor>) =rA then

generate [MUL S(<term>),]

else
begin
GETA (<term>))
generate [MUL S (<factor>) ]
end
S(<term>l) := rA

REGA := <term>1
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<term>, ::=<term>, DIV <factor>
if S(<term> ,)= rA then

generate [DIV S (<factor>) ]

else
begin
GETA (<term>,))
generate [DIV S (<factor>) ]
end
S(<term>1) = TrA
REGA := <term>,

FIGURE 5.13(b) (Cont’d)
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<factor>

<factor>

<factor>

::= 1id

S(<factor>) := S(<id>)
::= 1nt

S(<factor>) := S(<int>)
1= (<exp>)

S (<factor>) := S (<exp>)

if S (<factor>)= rA then
REGA := <factor>

(b)
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E% procedure GETA (NODE)
- begin
if REGA = null then
generate [LDA S (NODE) ]
else if S (NODE) # rA then
begin
create a new working variable Ti1
generate[STA Ti]
record forward reference to T1
S(REGA) := T1
generate [LDA S (NODE) ]
end {if # rA}
S (NODE) := rA
REGA := NODE
end {GETA}

(C) Code Generation- 11
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LDA | SUMSQ
DIV |#100

STA |T1

LDA |MEAN

MUL |MEAN

STA |T2

LDA |T1

SUB | T2

STA | VARIANCE

(d)

FIGURE 5.13 (Cont’d)
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<prog> ::= PROGRAM <prog-name> VAR <dec-list>
BEGIN <stmt-list> END

generate [LDL RETADR]

generate [RSUB]

for each Ti variable used do
generate [T1RESW 1]

insert [J EXADDR] {jump to first
executable i1instruction} in bytes 3-5 of
object program

fix up forward references to Ti variables

generate Modification records for external
references

generate [END ]
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<prog-name> ::= 1id
generate [START 0]
generate [EXTREF XREAD, XWRITE]
generate [STL RETADR]

add 3 to LOCCTR {leave room for jump to
first executable
instruction}

generate [RETADR RESW 1 ]
<dec-list> ::= {either alternative}

save LOCCTR as EXADDR {tentative address
of first executable instruction}
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NSTSU

(wo

<dec > ::= {1d-1list} : <type>
for each 1tem on list do
begin
remove S (NAME) from list
enter LOCCTR into symbol table

as address for NAME
generate [S(NAME) RESW 1]
end

LISTCOUNT := 0
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NSTSU

<type> ::= INTEGER
{no code generation action}

{either alternative}

(wo

<stmt-list> ::=
{no code generation action}

FIGURE 5.14 Other code-generation
routines for the grammar from Fig 5.2

Code Generation- 16



=B  <stmt> ::= {any alternative}

{no code generation action}

<write> ::= WRITE (<id-list>)
generate [+JUSB XWRITE]
record external reference to XWRITE
generate[WORD LISTCOUNT ]
for each 1tem on 1list do
begin
remove S (ITEM) form list
generate [WORD S (ITEM) ]
end

LISTCOUNT := 0 Code Generation- 17



<for> ::= FOR (<1ndex-exp>) DO <body>

pop JUMPADDR from stack {address of jump out
of loop}

pop S (INDEX) from stack {i1ndex variable}

pop LOOPADDR from stack {beginning address
of loop}

generate| LDA S (INDXE) ]
generate]| ADD #1]
generate| J LOOPADDR ]

insert|[ JGT LOCCTR] at location JUMPADDR

Code Generation- 18



NSTSU

(wo

<lndex-exp> ::= 1id :=<exp>, TO <exp>,
GETA (<exp>,)

push LOCCTR onto stack {beginning
address of loop}

push S (i1id) onto stack {i1ndex wvariable}

generate [STA S (id) ]
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generate [COMP S (<exp>,) ]

push LOCCTR onto stack {address of jump
out of loop}

add 3 to LOCCTR {leave room for jump
instruction}

REGA := null
<body> ::= {eilther alternative}

{no code generation action}

FIGURE 5.14 (cont’d)
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Symbolic Representation of Generated Code

STATS START 0 {program header}
EXTREF | XREAD,XWRITE
STL RETADR {save return address}
J {EXADDR}

RETADR RESW 1

SUM RESW 1 {variable declarations}

SUMSQ RESW 1

I RESW 1

VALUE RESW 1

MEAN RESW 1

VARIANCE | RESW 1

{EXADDR} | LDA #0 {SUM : =0}
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Symbolic Representation of Generated Code

STA SUM

LDA #0 {SUMSQ : =0}

STA SUMSQ

LDA #1 {FOR | : =1TO 100}
{L1} STA I

COMP | #100

JGT {L2}

+JSUB XREAD {READ(VALUE)}

WORD |1

WORD | VALUE

LDA SUM {SUM : =SUM +VALUE}

ADD VALUE

STA SUM
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Symbolic Representation of Generated Code

LDA |VALUE |{SUMSQ :=SUMSQ +VALUE *VALUE}
MUL | VALUE
ADD |SUMSQ
STA | SUMSQ
LDA || {end of FOR loop}
ADD |#1
J {L1}
{L2} |LDA |SUM {MEAN : =SUM DIV 100}
DIV | #100
STA | MEAN
LDA | SUMSQ | {VARIANCE : = SUMSQ DIV 100-MEAN
* MEAN}
DIV | #100
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Symbolic Representation of Generated Code

STA T1
LDA | MEAN
MUL |MEAN
STA T2
LDA | T1
SUB T2

STA VARIANCE

+JSUB | XWRITE  |{WRITE(MEAN, VARIANCE)}

WORD |2

WORD | MEAN
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Symbolic Representation of Generated Code

WORD | VARIANCE

LDL RETADR {return}

RSUB
T1 RESW |1 {working variables used}
T2 RESW |1

END

Figure 5.15 Symbolic representation of object code generated
for the program from Fig. 5.1.

(referring Pascal3.doc and PaseTree.doc=» Top-down

approach)
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