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memory cell_width memory_name { latency 1

@lstart_address..end_address]; };
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register register_width register_name;
register register_width

register_namelregister_sizel;

L. Conventions
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register?] 7|

(& 3) Convention =

conventions

{

words_endian big_endian;
bytes_endian big_endian;
bits_endian big_endian;

base_insn_bitsize 32;

//The size of instruction when fetching
word_bitsize 32;

//The number of bits in a word

//stack (software_stack)
software_stack_location DATO;
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stack_grows high2low;
stack_section {

SS_INCOMING_PARAM,

SS_FPR,

SS_CALLER_SAV,

SS_CALLEE_SAV,

SS_LOCAL,

SS_OUTGO ING_PARAM,

SS_RET
B
//special registers like stack pointer
programCounter PC PC;
linkRegister r11 LR;
stackPointer r1 SPR; //
framePointer r2 FPR; //

user stack pointer
user frame pointer

return_register 0 ri1;
return_register 1 r12;

argument_register 0 r3;
argument_register 1 r4;

argument_register 2 r5;
argument_register 3 r6;
argument_register 4 r7;
argument_register 5 r8;
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programCounter/linkRegister/stackPointer/status
Register/framePointer physical_register_name
1D

o] <3k 4>9F o] program counter,
link register, stack pointer register, status
register, frame pointer?} 72 special registers
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(% 5) Char 1=

chars
{

comment_chars "H"

| ine_comment_chars "#

| ine_separator_chars

exp_chars "eE";
flt_chars "rRsSfFdDxXpP";
)3

(2) labels T+=

A& dAdoA] label
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Data start address, ~L2] 32 Max page size
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(E 6) Memory #£&

memory

{
text_start_addr 0x000000;
data_start_addr 0x800000;
max_page_size 0x400000;

}

(4) relocation +=

Relocation& # 77} Object HLES ¥

7 & ] reference® ZA %3+ symbol
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= Z+7} source®} destination instruction€]
masking ¥ = bite] WS HERAT

(% 7) Relocation #+&

reloc

reloc

relocation

{

reloc

{
operandtype LIMM[0,15];
rightshift 0;
size 2;

// (O=byte, 1=short, 2=long)
src_mask  0x0000ffff
dst_mask  0x0000ffff

operandtype HIMM[0,15];
rightshift 16;
size 2;

src_mask Oxffff0000;
dst_mask  0x0000ffff

operandtype REL[0,25];
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rightshift 2;
size ;
0x00000000;
Ox03ffffff

src_mask
dst_mask
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(% 8) Hardware MH

(include "simplify.inc")

(define-arch
(name openrisc)
(comment "")
(insn-1shb0? #t)
(machs openr isc_mach)
(isas openrisc_isa)

)

(define-isa

(name openrisc_isa)
(base-insn-bitsize 32)
)

(define-cpu

(name openr isc_cpu)
(comment "")
(
(
)

endian big)
word-bitsize 32)

(define-hardware

(name h_r) (comment "") (attrs)

(type register Wl (32))

(indices keyword ""

3)(r4 4)
r9 9)
r13 13
r17 17

(r0 0)(r1 1)(r2 2)(r3 3)
(
( )
( )
(r21 21)
( )
( )
L

(

(r55)(r6 6)(r7 7)(r8 8)
(r10 10)(r11 11)(r12 12)
(r14 14)(r15 15)(r16 16)
(r18 18)(r19 19)(r20 20)
(r22 22)(r23 23)(r24 24)
( ) )
( ) (
( )

)

)

) re5 25
126 26)(r27 27)(r28 28

)

(z

r29 29
r30 30)(r31 31)(FPR 2)(LR 11)

(
(
(
(
(
SPR 1)(zero 0)))
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(dnh h_hiimm_16 " " () (immediate (INT 16)) ()
0 0)
(dnh h_loimm_16 " " () (immediate (INT 16)) ()
0 0)

A9 <F Y Ftudo] AREL Q9
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t}S- S 2= opcode®} operande] T= A
HEolt) o] dE= A B = instructions 7|
=3 o AMgSl7] wEol RE=EA] VEE]
ofof gttt thA] L3t ¥ 7} instructiong 7]
=& Z 2 3 opcode®} operand®] HHE

Zﬂ%?‘:h‘ By g

(% 9) Field 3=

Enums
(define-normal-insn-enum insn_op_1 "FIXME" ()

OP1_ f_op_0 (.map .str (.iota 2)))

(define-normal-insn-enum insn_op_2 "FIXME" ()
0P2_ f_op_1 (.map .str (.iota 32)))

Instruction Operand
(define-operand
(name 1016_0) (comment "")
(attrs)
(type h-sint)
(index f_lo16_0)
(handlers)
)

Register fields

(dnf f_REG.O "" () 25 5)
(dnf f_REG_1 "" () 20 5)
(dnf f_REG_2 "" () 15 5)
;0pcode fields

(dnf f_op_ 0 "" () 31 1)
(dnf f_op_1 "" () 30 5)
(dnf f_op.2 "" () 9 2)
(dnf f_op.3 "" () 3 4)
(dnf f_op_4 "" () 30 1)
Reserved fields

(dnf f_res_ 0 "" () 10 1)
(dnf f_res.1"" () 7 4)
(dnf f_res 2 "" () 25 10)
(dnf f_res.3"" () 10 11)
(dnf f_res 4 "" () 5 2)
Immediate fields

(df f_lo16.0 "" () 15 16 INT #f #f)
(dnf f_imm16_1 "" ()10 11)
(dnf f_imm16_2 "" ()25 5)
(dnf f_uimm6_3 "" ()5 6)

5,349] <E 9= 7zt uﬂBﬂO-]E 714 uj
2.3 opcode®} operand®] field A EE 7]
I =t olgld Aues Aoz A4
gorw A 7]Es Folof gt
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(i 10) &o 3=

Instructions
(dni cmov ""

0

"|.cmov $r_REG_O0,$r_REG_1,$r_REG 2"

(+ OP1_1 OP2_24 0OP21_0 OP3_0 0OP22_0 OP4_14
r_REG_O r_REG_1 r_REG 2 )

0

0
)

(dni add ""
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"|.add $r_REG_O,$r_REG_1,$r_REG_2"

(+ OP1_1 0P2_24 (0P21_0 OP3_0 0P22_0 OP4_0
r_REG_O r_REG_1 r_REG_2 )

0
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= Yol A 7]%’6‘}95\ d field AR E o] &35}
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Binutilst GNU Binary Utilities®] <=}
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g oole A ZRadY 5] Beolet
1 & 4 9t} Binutilsell Z3E AZEY
of EE< Usd 2k

AS - the GNU assembler.

LD - the GNU linker.

Objdump - Displays information from
object files.

Ar — A utility for creating, modifying

and extracting from archives.
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of tj&te] Kot} BinutilstE =LA Opcode,
BFD, GAS, 18|21 LD Y& 4 Ut} 1

23 7tzke) REni Za A6 o EHa
HdEo] Ut ofgel A Z FiEwith A
dEs s
i [cpu]-dis.c
 [epul-opefeh]
- T — s [ou-desc[eh]
[Binutils];\ [liblde
\ \ Wr : I\-UL'ER:LH“L'K
. e
‘ epu{epul ¢ Machine
\\ nelﬂ:l-[cpu]‘c |
- L
™~ elfZepush ‘:
[32! 1] Binutils ©f A% X o T2AJA| OJERo| Bt

(1) Opcode

Oﬂ«] encoding, decoding,
simulating Oﬂ L3 oy /A ARE
g =t} o] —rv:oﬂ’q 2 A o] &2 I}
AL [cpul-dis.c, [cpul-opc.[chl, [cpul-desc.
[ch], [cpul-ibld.c, [cpul-asm.c7} Ut}. o]
71| M= ZEAA ] o]EA Q] U5 B
7] W&o ¢o]& CGEN °olgt= &5
o] A3ttt CGENel tistel = ohg ol
A Awste s skl

Opcode+

A&

o] g3}
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(3) GNU Assembler (GAS)
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[epu]-dis.c | Binutils :
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