
COP5621 - Spring 2020
Assignment 6

cgen

cgenreads csem’sintermediate code from its standard input and compiles it into an assembly language pro-
gram for the SPARC on its standard output. It naively expands each quadruple operation in a straight-forward man-
ner (without any attempt at optimization). It uses the following conventions.

string definition
.seg "data"

LSn:
.asciz "string"
.seg "text"

symbol definition
Bn=Lm

function header
.seg "text"
.global f

f:
save %sp,(-locsize),%sp

function call
store into %o0
store into %o1
...
store into %o5
call reg containing addr of func,num args
nop
mov %o0,reg

function return
store into %i0
ret
restore

Locals and parameters are located at %sp + n. Labels should be of the form Ln. The allocatable registers are
%g1-%g7 (%1-%7) [global], %o0-%o5 (%8-%13) [output], %l0-%l7 (%16-%23) [local], %i0-%i5 (%24-%29)
[input], and %f0-%f31 [floating-point]. Only %l0-%l7 and %i0-%i5 are nonscratch (retain their values across func-
tion calls). Arguments are passed to functions in the output registers and received by functions in the input registers.
You may just print an error message if there are live floating-point values across calls or too many arguments for the
output or input registers.

The following pages give an example C program, the intermediate code produced (which will be input to your
program), and the corresponding SPARC assembly code. Also enclosed is some information about SPARC regis-
ters, activation records, and instructions. You can use the command "gcc -o name.exe name.s" to assemble and cre-
ate an executable that you can test.

For this assignment, create a single file (e.g. cgen.c). E-mail this file to whalley@cs.fsu.edubefore the begin-
ning of class on April 16. Please put COP5621 somewhere on the subject line of the message. Make sure that you
indicate how the file should be compiled in your header information. You should test your assignment 6 solution on
program.cs.fsu.edu. You can reference my csem executable (˜whalley/cop5621ex/csem) on program.cs.fsu.eduto
produce quadruples as input to your program.
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Layout of an Activation Record on the SPARC



/*
 * demonstrate argument passing and simple arithmetic operations
 */
main()
{
   double x;
   int i;

   i = 10;
   x = 15;
   printf(" i is %d\n", i);
   printf(" x is %f\n", x);
   i += 3;
   x /= 3;
   foo(i, x);
}

foo( int j, double z)
{
   printf(" j is %d\n", j);
   printf(" z is %f\n", z);
}
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func main
localloc 8
localloc 4
bgnstmt 9
t1 := local 1
t2 := 10
t3 := t1 =i t2
bgnstmt 10
t4 := local 0
t5 := 15
t6 := cvf t5
t7 := t4 =f t6
bgnstmt 11
t8 := "i is %d\n"
t9 := local 1
t10 := @i t9
argi t8
argi t10
t11 := global printf
t12 := fi t11 2
bgnstmt 12
t13 := "x is %f\n"
t14 := local 0
t15 := @f t14
argi t13
argf t15
t16 := global printf
t17 := fi t16 2
bgnstmt 13
t18 := local 1
t19 := 3
t20 := @i t18
t21 := t20 +i t19
t22 := t18 =i t21
bgnstmt 14
t23 := local 0
t24 := 3
t25 := cvf t24
t26 := @f t23
t27 := t26 /f t25
t28 := t23 =f t27
bgnstmt 15
t29 := local 1
t30 := @i t29
t31 := local 0
t32 := @f t31
argi t30
argf t32
t33 := global foo
t34 := fi t33 2
fend
func foo
formal 4
formal 8
bgnstmt 20
t35 := "j is %d\n"
t36 := param 0
t37 := @i t36
argi t35
argi t37
t38 := global printf
t39 := fi t38 2
bgnstmt 21
t40 := "z is %f\n"
t41 := param 1
t42 := @f t41
argi t40
argf t42
t43 := global printf

Mar 31, 20 6:04 Page 1/2testex.t
t44 := fi t43 2
fend
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.seg "text"

.global main
main:

save %sp,(−120),%sp
add %sp,112,%l0
mov 10,%l1
st %l1,[%l0]
add %sp,104,%l0
mov 15,%l1
st %l1,[%sp + 96]
ld [%sp + 96],%f0
fitod %f0,%f0
std %f0,[%l0]
.seg "data"

LS8:
.asciz "i is %d\n"
.seg "text"
sethi %hi(LS8),%l0
or %l0,%lo(LS8),%l0
add %sp,112,%l1
ld [%l1],%l2
sethi %hi(printf),%l3
or %l3,%lo(printf),%l3
mov %l0,%o0
mov %l2,%o1
call %l3,2
nop
.seg "data"

LS13:
.asciz "x is %f\n"
.seg "text"
sethi %hi(LS13),%l0
or %l0,%lo(LS13),%l0
add %sp,104,%l1
ldd [%l1],%f0
sethi %hi(printf),%l2
or %l2,%lo(printf),%l2
mov %l0,%o0
std %f0,[%sp + 96]
ld [%sp + 96],%o1
ld [%sp + 100],%o2
call %l2,3
nop
add %sp,112,%l0
mov 3,%l1
ld [%l0],%l2
add %l2,%l1,%l2
st %l2,[%l0]
add %sp,104,%l0
mov 3,%l1
st %l1,[%sp + 96]
ld [%sp + 96],%f0
fitod %f0,%f0
ldd [%l0],%f2
fdivd %f2,%f0,%f2
std %f2,[%l0]
add %sp,112,%l0
ld [%l0],%l1
add %sp,104,%l2
ldd [%l2],%f0
sethi %hi(foo),%l3
or %l3,%lo(foo),%l3
mov %l1,%o0
std %f0,[%sp + 96]
ld [%sp + 96],%o1
ld [%sp + 100],%o2
call %l3,3
nop
ret
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restore
.seg "text"
.global foo

foo:
save %sp,(−104),%sp
st %i0,[%fp + 68]
st %i1,[%fp + 72]
st %i2,[%fp + 76]
.seg "data"

LS35:
.asciz "j is %d\n"
.seg "text"
sethi %hi(LS35),%l0
or %l0,%lo(LS35),%l0
add %fp,68,%l1
ld [%l1],%l2
sethi %hi(printf),%l3
or %l3,%lo(printf),%l3
mov %l0,%o0
mov %l2,%o1
call %l3,2
nop
.seg "data"

LS40:
.asciz "z is %f\n"
.seg "text"
sethi %hi(LS40),%l0
or %l0,%lo(LS40),%l0
add %fp,72,%l1
ldd [%l1],%f0
sethi %hi(printf),%l2
or %l2,%lo(printf),%l2
mov %l0,%o0
std %f0,[%sp + 96]
ld [%sp + 96],%o1
ld [%sp + 100],%o2
call %l2,3
nop
ret
restore

Apr 08, 20 6:14 Page 2/2testex.s

Printed by David Whalley

Wednesday April 08, 2020 3/3testex.s






















