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Abstract

In this paper, we implement processor debugger based on OCD(On-Chip Debugger). Implemented debugger consist of
software debugger that supports a functionality of symbolic debugging, OCD integrated into target processor as a function
of debugging, and Interface & Control block which interfaces software debugger and OCD at high speed rates. The
debugger supports c/assembly level debugging using software debugger as OCD is integrated into target processor. After
OCD block is interfaced with 32bit RISC processor core and then implemented with FPGA, the verification of On-Chip
Debugging System is carried out through connecting OCD and Interface & Control block, and SW debugger.

Keywords : GDB, JTAG, On-Chip Debugger, Remote debugging, On-Chip Debugging System.
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gdbarch.c
struct gdbarch {

/* basic architectural information */

const struct bfd_arch_info * bfd_arch_info;
int byte_order;

enum gdb_osabi osabi;

int sp_regnum;

int pc_regnum;

int ps_regnum;

int fp0_regnum;
gdbarch_register_name_ftype *register_name;
gdbarch_register_type ftype *register_type;
gdbarch_print_insn_ftype *print_insn;

a8 7. GDBARCH #=H Mo
Fig. 7. Definition of GDBARCH structure.
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corea-tdep.h

#ifndef __COREA_TDEP_H__
#define _ COREA_TDEP_H__
#define NUM_COREA_REGS 19
#define COREA_FP_REGNUM 10
#define COREA_SP_REGNUM 12
#define COREA_PC_REGNUM 17
#define COREA_RA_REGNUM 15
#endif

a8 8.
Fig.

HAZZMA L HXAE HE FHo
8. Definition of traget processor register number.

corea-tdep.c

static struct gdbarch *
corea_gdbarch_init (struct gdbarch_info info,

gdbarch_list *arches)
{

struct

struct gdbarch_tdep *tdep;

struct gdbarch *gdbarch;

struct gdbarch_list *best_arch;

/* Information about registers, etc. */

set_gdbarch_deprecated_fp_regnum (gdbarch,
COREA_FP_REGNUM);

set_gdbarch_sp_regnum (gdbarch,
COREA_SP_REGNUM);

set_gdbarch_pc_regnum (gdbarch,
COREA_PC_REGNUM);

set_gdbarch_deprecated_register_byte (gdbarch,
corea_register_byte);

set_gdbarch_num_regs (gdbarch,
NUM_COREA_REGS);

return gdbarch
}

J8 9 ClHA 8XlAH %7|5t
Fig. 9. Debugger register initialization.
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corea—dis.c

struct opcode32
{
/% Architecture defining this insn. */
unsigned long arch;
unsigned long value, mask; /* if (op&mask)==value.

char *assembler; /* How to disassemble this insn.

*/
*/

static const struct opcode32 corea_opcodes(] =
{
/* arch value mask
{COREA_EXT_V1, 0x26000000, 0x7e¢00001f,
“add%u%6V\t%20-23r, %616-19r, %0"},
{COREA_EXT_V1, 0x26000006, 0x7e00001f,
“adc%u%V\t%20-23r, %16-19r, %0"},
{COREA_EXT_V1, 0x26000001, 0x7e00001f,
“sub%u%V\t%620-23r, %16-19r, %0"},
{COREA_EXT_V1, 0x26000007, 0x7e00001f,
“sbb%u%V\t%20-23r, %16-19r, %0”},
{COREA_EXT_V1, 0x26000004, 0x7e00001f,
“or%u%V\t9620-23r, %16-19r, %0"},

assembler */

=
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# 2 OCDES 7olE FIRE E 3 JTAG H3o
Table 2. Gate—counts of OCD block. Table 3. JTAG commands.
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?witch (packet[0])

case g
gdb_get_registers_packet(packet, packet_size);
break;
case ‘G":
gdb_set_registers_packet(packet, packet_size);
break;
case p’:
gdb_get_register_packet(packet, packet_size);
break;
case P
gdb_set_register_packet(packet, packet_size);
break;
case ‘m’:
gdb_read_memory_packet(packet, packet_size);
break;
case ‘M':
gdb_write_memory_packet(packet, packet_size);
break;
case ‘2"
case ‘Z"
gdb_breakpoint_watchpoint_packet(packet,
packet_size);
break;
case ‘7"
gdb_last_signal_packet(packet, packet_size);
break;
case ‘¢
case ‘s’
gdb_step_continue_packet(packet, packet_size);
break;
case D”:
gdb_resume(resume_type);
break;
default:
} break;
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