COP5621 - Fall 2008
Assignment 5
csem

csemreads a C program (actually a subset of C) from its standard input and compiles it into a list of
intermediate language triples on its standard output. The form of a triple is as follows:

<triple number>\t<triple operation>

The triple operations in the intermediate language appear below:

op Xy operate on x and y

bt x lab branch to lab iff x is true

br lab branch to lab

global name yield address of global identifier name
local n yield address of local n

param n yield address of parameter n

conc yield value of constant value ¢

strs yield address of character string s
formal n allocate the formal having n bytes
alloc namen allocate the global name having n bytes
localloc n allocate the local having n bytes

func name begin function name

fend end function

lab=y define labto be y

name denotes an identifier from the C program. n denotes an integer. ¢ denotes a C integer constant. s
denotes a string enclosed by double quotes. x and y denote triple numbers. lab denotes the location of a
triple or a reference to a symbol defined later by a "lab=y" command. op denotes any of the C operators
below:

== l=<=5>=<>=|T&<<>>+-F %Y
operate on x and y

~ invert x

- negate x

@ dereference x

cv convert x

f call function x with y arguments

arg pass x as an argument

ret return x

(1 index y into x

followed by i (for the integer version of the operator) or by f (for the floating point version). y is omitted
for unary operators. You should assume all bitwise operators (| ~ & << >>") and % only operate on integer
values.



For example,

float ni6];
scal e(fl oat x)
{ . .
int i;
if (x == 0)
return O;
for (i =0; i <6; i +=1)
nfi] *=x;
return 1;
}
compilesinto
1. alloc m48 13. reti 12 24. local O
2. func scale 14. B10=L12 25. con 1
3. formal 8 | abel L15 26. @ 24
4. localloc 4 15. local O 27. +i 26 25
| abel L5 16. con O 28. =i 24 27
5. paramO 17. =i 15 16 29. br B29
6. @ 5 | abel L18 | abel L30
7. con O 18. local O 30. local O
8. «cvf 7 19. @ 18 3. @ 30
9. ==f 6 8 20. con 6 32. global m
10. bt 9 B10 21. <i 19 20 33. []f 32 31
11. br Bl1 22. bt 21 B22 34. param O
| abel L12 23. br B23 35. @ 34
12. con O | abel L24 36. @ 33

37.
38.
39.
40.
41.
42.

43.
44,
45,

*f 36 35
=f 33 37
B22=L30
B29=L18
br L24
B11=L15

| abel L43
con 1
reti 43
B23=L43

| abel L46
f end

Your assignment is to write the semantic actions for the csem program to produce the desired intermediate
code. Thefollowing fi leswhich will comprise part of your program are in the "whalley/asg5 directory.

cc. h - includefi le

cgramy - yacc grammar for subset of C

makefile - csem makefi le

scan. c - lexical analyzer

scan. h - defi nes prototypes for routines in scan.c
sem h - defi nes prototypes for routinesin sem.c
semutil.c - utility routines

semutil.h - defi nes prototypes for routines in semutil.c
symc - symbol table management

sym h - defi nes prototypes for routinesin sym.c

The makefi le will create an executable called csem in the current directory. You should copy the sem

dum c fi leinto your directory assem c. Thisfi le contains stubs for the semantic action routines. While |
have given you read accessto the other *.c and *.h fi les, you should not copy them into your directory. You
are only allowed to update the fi le sem ¢ and will not be allowed to update any other fi les. When making
your executable, refer to the makefi le in the "whalley/asg5 directory, which uses the other *.c and *.h fi les
when producing the executable. Thiswill allow me to make updates (and perhaps occasional fi xes to prob-
lems) that everyone will instantly receive. E-mail only the fi le sem c¢ to whalley@cs.fsu.edu as an attach-

ment before class on October 30.



Another Example

This example shows a compilation for a test program with multiple formal parameters, locals, and
actual arguments.

main(int a, int b)
{

float f;

int i;

printf("%l % % %\n", i, f, a, b);

compilesinto

func main
formal 4
formal 4
| ocalloc 8
| ocalloc 4
| abel L6
6. str "%l % % %\n"
7. local 1
8. @ 7
9. local O
10. @ 9
11. paramO
12. @ 11
13. param1
14. @ 13
15. argi 6
16. argi 8
17. argf 10
18. argi 12
19. argi 14
20. gl obal printf
21. fi 205

| abel L22
22. fend

gk wNE



Below isthe order in which | recommend you implement the semantic routines.

f nane
f head
ftail
id
string
opl
exprs
cal l

—————————————— enough to get through the second example

con
dor et

set

op2

i ndex
ccexpr

rel

n
backpat ch
doi f
dostnts
dof or

—————————————— enough to get through the fi rst example

doi fel se
dowhi |l e

dodo

ccand

ccor

ccnot

opb

startl oopscope
endl oopscope
doconti nue
dobr eak

| abel dcl
dogot o



