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1. Related works

1.1 e s

Instruction
refixes

Opcode Immediate

ModR/M ‘ SIB ‘ Displacement

Prefixes of  1-, 2-, or 3-byte 1 byte
1 byte each opcode (if required) (|frequ1redj

(optional)’ 2 / \

Reg/
Opmde‘ RM |

Address
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Immediate
data of
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bytes or none® bytes or none®
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|Hnd

Scale | Index Base

Fig. 1. Intel Architecture Instruction Format
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Fig. 2. Intel Assembler Modules

lll, The Proposed Scheme

1. ojdiEE| 2& A

Sfa) Ao Al e 27 29 Eot
<l

ohie] mES AR Sl <Id o} |Elxle] weo] Ans
s Ehglo] Wasie) ol $lsl B2R2[1]e] Wol el

283130tk B2R291K Aofgt <lell o] AW Elgle 19 37
Z-om wedo] AR (Instruction Information)Z F31517] 9130 €1
182 Insinfoe} o813t Insinfo E}}S A1831e] ofige] e
A ek ARE A 2Ekolck

1.1 IntelAsmParser
Y2 FAES InsinfoR W3k Aghs Fdsitt o=
T3] opiEE]o] EA1ES Ideks Aol BHo|=E Opcodes}
& 5 = Prefix 52 #|2i8}A] 9332 InslnfoS:

type Inzinfo = {
/47 Prefixes.

Prefixes D Prefix

/74 REX Prefix,

BEXPrefix © REHPrefix
S4OMEX information.

YEXInfo ¥EXInto option
A Opcode.

Opcode » Dpcode

£ Operands .

Operands . Operands

/44 Instruction size information.
InsSize ColnsSize

}

Fig. 3. Intel Assembler Modules

Table 1. Instruction Prefixes[3]

Group Description Byte code
Lock and repeat FOH, F2H, F3H
Group 1
Bound F2H
Segment override 2EH, 36H, 3EH,
Group 2 ¢ 26H, 64H, 65H
Branch hints 2EH, 3EH
Group 3 | Operand-size override | 66H
Gropu 4 | Address—size override 67H
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1.4 IntelAsmOpcode
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1.5 IntelAsmOperands
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let encodelnstruction ins ctxt =
match ins.0pcode wWith
| Opcode.fAf —= gaa ctxt
| Opcode.sAD —> aad ctuxt
| Opcode.AAM —> aam ctxt
| Opcode.fAS —» gas ctxt
| Opcode.ADC -= adec ctxt ins
| Opcode.ADD —» add ctxt ins

| Opcode.ADDPD -+ addpd ctxt ins

|

|

|

|

|

ins.0perands
ins.0perands
ings.Operands
ins.Operands

Opcode ADDPS -= addps ctxt ins
Opcode ADDSD -+ addsd ctxt ins
Opcode, ADDSS -> addss ctxt ins
Opcode  AND -= logAnd ctxt ins
Opcode ANDPD - andpd ctxt ins

Fig. 4. Intel Instruction encoding function
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Table 2. ‘Is’ binary analysis

Is: coreutils 8.32 (not stripped)

ELF 64-bit ELF 32-bit
mov 6,031 nop 928 mov 9,359 test 918
cmp 1,441 test 825 cmp 1,543 push 874
HEof jmp 1,132 xor 786 call 1,408 add 703
FES call 1,111 pop 686 jz 1,094 jnz 679
jz 1,058 etc 4869 jmp 972 etc 6186
Total 18,966 Total 23,736
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byte ptr [RBP-0x4]

Fig. 6. Iss’ assembly results

Table 3. ‘Is’ binary assembler results

s BMET Yol FF YO A+
Aol 97 18,966

x64 oldEH 97 18,966
dAx g 100% 100%
Aol 116 23,736

x86 oldEH 116 23,736
dx g 100% 100%

V. Conclusions
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