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Abstract This article proposes a method of autogenerating GCCs for extended instruction sets of con-
figurable processors. A “C compiler generator” based on the method takes the specification of newly added
instructions and newly added register sets so that it generates machine description files of a GCC which allows
the use of the new instructions via intrinsic functions (built-in functions). The new register sets are available
for register allocation of variables and necessary data transfer instructions associated with the register set are
automatically inserted by the compiler. An implemented C compiler generator (CCG) successfully generated
GCCs for V850 and ARM extensions which have new instructions that access their original general purpose
registers. It also generated a GCC for a Brownie32STD processor augmented with a new set of registers as

well as new instructions.
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(define_insn "mulsi3"
[(set (match_operand:SI O "r_operand" "=d")
(mult:SI
(match_operand:SI 1 "r_operand" "d")
(match_operand:SI 2 "r_operand" "d")))]
"mul\\t%0,%1,%2"
[(set_attr "type" "alu")
(set_attr "mode" "SI")1)
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1: void foo(int a, int b)
2: {

3: int x0, x1, x2;

4: x0 = 100;

5: asm volatile(

6: "ADDSUB %0,%1,R6,R7"
7: : "=t (x1)

8: "=t (x2));

9: asm volatile(
10: "ADD3 %0,R6,R7"
11: : "=r"(x0));
12: x0 = x0 - x1 - x2;
13: return x0;
14: }
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int function(int a, int b) {
int x0, x1, x2;
x0 = 100;
x0 = __builtin_ADD3(x0, a, b);
__builtin_ADDSUB(x1, x2, a, b);
x0 = x0 - x1 - x2;
return x0;
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1: (define_insn "builtin_ADD3"

2: [

3: (set (match_operand:SI O "general regs" "=d")
4: (unspec:VOID

5: [

6: (match_operand:SI 1 "general_ regs" "O")
7: (match_operand:SI 2 "general_regs" "d")
8: (match_operand:SI 3 "general_regs" "d")
9: ] UNSPEC_BUILTIN_ADD3))
10: ]
11: "
12: "ADD3 70 %2 %3"
13: [1)
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1: tree ftype ADD3 = build_function_type_list(
2: integer_type_node,

3: integer_type_node,

4: integer_type_node,

5: integer_type_node,NULL_TREE) ;
6:

7: builtin_function("__builtin_ADD3",

8: ftype_ADD3,

9: CODE_FOR_builtin_ADD3,

10: BUILT_IN_MD,NULL,NULL_TREE) ;

(define_insn "movsi_general"
[(set
(match_operand:SI O "nonimmediate_operand"
"=d,d,m,d,d,c,m,c,c")
(match_operand:SI 1 "general_operand"
"i,m,d,d,c,d,c,m,i"))]
"e
9: addi %0, r0, %1
10: 1w %0, %1
11: sw %1, %0
12: add %0, r0, %1
13: m2g %0, %1
14: g2m %1, %0
15: med2mem %1, %0
16: mem2med %0, %1
17: mem2med %0, %1"
18: [
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<name>v850</name>

<reg_type length="32">GR</reg_type>

<reg_type length="32">MM</reg_type>

<reg_bank type="GR" size="32" prefix="r">
GENERAL

</reg_bank>

<reg_bank type="MM" size="4" prefix="m">
MEDIA

</reg_bank>
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<insn>

<mnemonic>ADD3</mnemonic>

<syntax>ADD3 %rd %rm %rn</syntax>

<input>
<operand type="GENERAL" width="32">rd</operand>
<operand type="GENERAL" width="32">rm</operand>
<operand type="GENERAL" width="32">rn</operand>

</input>

<output>
<operand type="GENERAL" width="32">rd</operand>
</output>
</insn>
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<insn move_insn="yes">
<mnemonic>M2G</mnemonic>
<syntax>M2G %rd %rm</syntax>
<input>
<operand type="MEDIA">rm</operand>
</input>
<output>
<operand type="GENERAL">rd</operand>
</output>
</insn>
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mé4_define (<<<<__HARD_REGNO_MODE_OK__>>>>,
<<<<
if ( mode == SI && regno >= 0 && regno < 32)
return 1;
>>>>)
m4_define(<<<<__enum_reg_class__>>>>,
<<
enum reg_class{
NO_REGS,
GENERAL_REGS,
ALL_REGS,
LIM_REG_CLASSES
};
>>>>)
[ 12 CCG oty (—EB)
1: mov r3, r0
2: mov r0, #100
3: ADDSUB ip, r2, r3, ril
4: ADD3 r0, r3, rl
5: rsb r0, r2, r0
6: rsb r0, ip, r0
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