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eLua VM [CDWT

IRIBE (XA VFvy oo, BEIO—Yv) T&ICL Y R4 (slots, constants,
upvalues, locals. functions) & A&

end

function hello()
print('"hello")

slots:
constants:
upvalues:
functions:
locals:

2 50 m»z%m ENV table # SE->TLBED

Lua VM D& .Lua VM I

218
218
118
0 18
0 &

(print& "hello"%&ty h¥2LTYRY)
("print". "hello")
(_ENV2)
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cat <<LUACODE | luac -1 -
print("hello, world")
LUACODE

U

main <stdin:@,0> (4 instructions at ©0x2268790)
0+ params, 2 slots, 1 upvalue, @ locals, 2 constants, @ functions

1 [1] GETTABUP @ 0 -1 ; _ENV "print"
2 [1] LOADK 1 -2 ; "hello, world"
3 [1] CALL 021

4 [1] RETURN 01
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Code 1: codes/texutils/dumpdemo. lua

o/N\ FO—F

tex.print([==[\begin{lstlisting} [numbers=none]]l==1)
local function foo() end —— ZOREABROBEEEZEXHT
local LEN = 31
local acc, cnt = "", 0@
for ¢ in string.dump(foo):gmatch(".") do
acc = acc .. ("%02X"):format(c:byte())
cnt = cnt + 1
if cnt % LEN < 1 then
tex.print(acc)
acc = ""
else acc = acc .. " "
end
end
if #acc > @ then tex.print(acc) end
tex.print([[\end{lstlisting}]])

1B 4C 75 61 52 00 01 04 08 04 08 00 19 93 @D OA 1A QA 02 00 00 00 02 00 00 00 00 00 02 01 00
00 00 1F 00 80 00 00 00 00 00 00 00 00 00 00 00 00 00 1D 00 00 00 00 00 00 00 40 63 6F 64 65
73 2F 74 65 78 75 74 69 6C 73 2F 64 75 6D 70 64 65 6D 6F 2E 6C 75 61 00 01 00 00 00 02 00 00

00

00 00 00 00 00 00 00 00
25 XA K IQ

-
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1B 4C 75 61 52 00 01 04 08 04 08 00 19 93 0D OA 1A QA 02 00 00 00 02 00 00 00 00 00 02 01 00
00 00 1F 00 80 00 00 00 00 00 00 00 00 00 00 00 00 00 1D 00 00 00 00 00 00 00 40 63 6F 64 65
73 2F 74 65 78 75 74 69 6C 73 2F 64 75 6D 70 64 65 6D 6F 2E 6C 75 61 00 01 00 00 00 02 00 00
00 00 00 00 00 00 00 00 00
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eheader block

1B 4C 75 61 52 00 01 04 08 04 08 00 19 93 0D OA 1A 0A

header block

> 4bytes
header signature (ESC “Lua")

» lbyte

Lua Version
(BITIE 52, DFY Luab.2)
» lbyte
Format Version
(0 = official(default))
» lbyte
Endianness flag
(1 = little endian(default), 0 = big
endian)

*3 .
Lua VM oaizRitsingeger

1byte

size of int (C lang)

1byte

size of size_t (C lang)

1byte

size of instruction

1byte

size of Lua_Number*3(C lang)
1byte

Integral flag

(0 = floating point(default), 1 = integral
number type)
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eheader block

1B 4C 75 61 52 00 01 04 08 04 08 00 19 93 0D OA 1A 0A

> 6bytes
LUAC_DATA, “data to catch conversion errors” (Y —XDIX ¥ k& V)

>

Lua VM DFRE. #HFH

19 93
Lual.0 DY Y —RE

0D 0A

DOS MEAT (CR LF). DOS—sUNIX TORATDT — 2 EHOBE
1A

SUB

0A

UNIX ®#4T (LF). UNIX—DOS TOHITDF — & Z DM
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eheader block

BIRMIC
Luab.2
1B 4C 75 61 52 00 01 04 08 04 08 00 19 93 0D OA 1A 0A
g
Luab.3
header slgnature version format version LUAC_DATA objects sizes
1B 4C 30 06™" 19 93 0D DA lA OA 04 08 04 08 08

78 56 00 00 00 00 00 00 00 00 00 00 60 00 00 28 77 40

=W

*4 Endianness MIRZE. 0x5678 % dump LTWBDTIDHEY NLIVFATY

"5 |EEE754 float format MARE
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02 00 00 00 02 00 00 00 00 00 02 01 0Q-«=----

function block

>

Lua VM DFREE. F

int

line defined

int

last line defined

lbyte

number of parameters

lbyte

is_vararg

lbyte

number of registers used by the function

efunction block

List
number/list of instructions

List
number/list of constants

List
number/list of upvalues

List
debug info
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header block

1B 4C 75 61 52 00 01 04 08 04 08 00 19 93 0D 0A 1A QA 02 00 00 00 02 00 00 00 00 00 02 01 0O
VT D¢ TF~ 0080 V0T VC 00 0000 VT VT U0 0000 VT VT UJ 1D 00 00 00 00 00 00 00 40 63 6F 64 65
73 2F 74 65 78 75 74 69 6C 73 2F 64 75 6D 70 64 65 6D 6F 2E 6C 75 61 00 01 00 00 00 02 00 00:
00 00 00 00 00 00 00 00 00

function block
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o VM instructions

32bit, 3 DD
» iABC
opcode R(A) R(B) R(C)
> iABx
opcode R(A) (unsigned integer)Bx

> iAsBx
opcode R(A) (signed integer)Bx

31 0 bit
ABC | B:9 | C:9 | A8 | Opcode:6 |
iABx ’ Bx:18 | A:8 | Opcode:6 ‘
iAsBx ’ sBx:18 | A:8 | Opcode:6 ‘
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ecxample

Q. ZDOEHIx?
1F 00 80 00 (funciton foo()& W)

1. endian ZZEL AN 5 bit ICT S
ANy SDERLY Y MLZVT 4T Y
1F 00 80 00 — 00 80 00 1F
c 2
0000000 00 011
2. Opcode 0b11111 (& RETURN
3. RETURN (& iABC 23 (7272 L R(C) I not used)

A. RETURN 0 1 (0)
FroO8OYRBTILROTHO E ZJITEF
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ecxample

Q. ZDET%&E/NA MI—RIZET &7 (little endian)
CALLO21

1. CALL I Opcode 0b11101
2. IABCHR DT, 32bit TUTD LD ICAS
C AL
0000000 01 O(I-llbl
3. little endian T 16 EHICL THHY

A. 1d 40 00 01
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» Lua 5.2 Bytecode and Virtual Machine (Web site)

http://files.catwell.info/misc/mirror/lua-5.2-bytecode-vm-dirk-laurie/lua52vm.html

» A No-Frills Introduction to Lua 5.1 VM Instructions (pdf)
http://luaforge.net/docman/83/98/ANoFrillsIntroToLua51VMInstructions.pdf
» Source code

» on web
http://www.lua.org/source/5.2/

> tar
https://www. lua.org/ftp/lua-5.2.4.tar.gz
https://www. lua.org/ftp/lua-5.3.2.tar.gz (stable latest)

SEXM
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