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x0 x1 X2

x3 x4 X5 X6 X7 x8 x9 XA xB xC xD xE xF
0 nop aconst_null iconst_m1 iconst_0 iconst_1 iconst_2 iconst_3 iconst_4 iconst_5 Iconst_0 Iconst_1 fconst_0 fconst_1 fconst_2 dconst_0 dconst_1
X Do nothing Push null Push int constant Push long constant Push float Push double
iload lload fload dload aload 1 iload_0 iload_1 iload_2 iload_3 lload_0 lload_1
Load {int, float, double, reference} from local variable Load int from local variable Load long from local variable
2 lload_2 lload_3 fload_0 fload_1 fload_2 fload_3 dload_0 dload_1 dload_2 dload_3 aload_0 aload_1 aload_2 aload_3 iaload laload
X Load long from local variable Load float from local variable Load double from local variable Load reference from local variable Load {int,long} from array
3 faload daload aaload baload caload saload istore Istore fstore dstore astore 1 istore_0 istore_1 istore_2 istore_3 Istore_0
X Load {float, double, reference, byte or boolean, char, short} from array Store {int, float, double, reference} into local variable Store int into local variable Store long into local variable
4 Istore_1 Istore_2 Istore_3 fstore_0 fstore_1 fstore_2 fstore_3 dstore_0 dstore_1 dstore_2 dstore_3 astore_0 astore_1 astore_2 astore_3 iastore
X Store long into local variable Store float into local variable Store double into local variable Store reference into local variable Store into int array
5x lastore fastore dastore aastore bastore castore sastore pop pop2 dup dup_x1 dup_x2 dup2 dup2_x1 dup2_x2 swap
Store into {long, float, double, reference, byte or boolean, char, short} array Pop the top operand stack value  Pop he top one or two opeand sack vales | Duplicate the top operand stack value owicaene o Swap the top o perand siack values

6X
X
8X
9x
Ax

Bx
Cx checkcast

goto 2 jsr 2
Branch always | Jump subroutine

goto_w 4

Branch always (wide index)

getstatic putstatic . getfield

Get static field from class Set static field in class Fetch field from object

putfield 2
Set field in object
multianewarray

Extond local variable ndex by additonal byes | Create new multidimensional array 3

instance of

entyoe 2 Determine if object is of given type 2

ret 1
Return from subroutine

newarray anewarray ERECVELL) athrow
(ST \ R\ o] o) [STo @il Create new array 1 Create new array of reference 2 [EISIISgloiaNelflig=] Throw exception or error

jsr_w 4
Jump subroutine (wide index)

Fx

misc
constants
locals

JVM (Java)



x0 x1 X2 x3 x4 x5 X6 X7 x8 x9 XA xB xC xD xE xF

0 nop Idloc.0 Idloc.1 Idloc.2 Idloc.3 stloc.0 stloc.1 stloc.2 stloc.3

X Do nothing Load local variable {0, 1, 2, 3} onto stack Pop a value from stack into local variable {0, 1, 2, 3}

1 Idloc.s Idloca.s Idnull Idc.i4.m1 Idc.i4.0 Idc.i4.1 Idc.i4.2 Idc.i4.3 Idc.i4.4 Idc.i4.5 Idc.i4.6 Idc.i4.7  Idc.i4.8
X oad local variable of index indx ontostack  Load address of local variable with indexindx | pop value from stack to local variable | Push a null reference on the stack PUSh {-1 ,0,1 ,2,3,4,5,6,7’8} onto the Stack as |nt32

o dup pop

Duplicate the value on the top of the stack | remove the top element of the stack

3x
4x

5x
6x ' or | xor | shi shr = shrun | neg | not | convil  convi2z  convi4  convi8  convrd  convar8 conv.u4é conv.ud VLB

j j j castclass isinst
7x B , , . .
y e « cast an object to a class esirana

8x
9x
Ax unbox.any

Bx
Cx

Dx leave leave.s
Exit a protected region of code

Ex

FE
0x :
FE initobj sizeof

1X initialize the value at an address

Idloc

Idloca

ndefined Common Intermediate Language (.Net)




x0 x1 X2 x3 x4 x5 X6 X7 x8 x9 xA xB xC xD xE xF

nop move move/from16 move/16 move-wide move-wide/from16 move-wide/16 move-object move-object/from16 move-object/16 move-result move-result-wide move-result-object = move-exception

0Ox

Move the single-word non-object result of the ~ Move the double-word result of the most recent Move the object result of the most recent

Move the contents of one non-object register to another Move the contents of one register-pair to another Move the contents of one object-bearing register to another o L T s g e iy e e e
const-class checkcast

Save a just-caught exception into the given register

Waste cycles

const/4 const/16 const const/high16

const-wide/16 const-wide/32 const-wide const-wide/high16 const-string const-string-jumbo

ified by the given 32b i

1x

ified rogistor register

Move the given literal value into the ~ Move the given literal value into the specified register-pair  Move the given literal value (right-zero-extended to 64 bits) into the specified register-p:

instanceof arraylength newinstance hewarray filled-new-array filled-new-array-range fill-array-data throw goto goto/16 goto/32

register. 1032 bits)

2X s o e et g s COMSETUCE @ MW intance of the indicated type, o yofthe ndicated type and sz Construct an array of the given type and size, filling it with the supplied contents  Fill the given array with the indicated data [RSTeIVRTsT-RIgle[[or=1=Ts ReYAe=ToJiloly Unconditiona“y Jump to the indicated instruction

storing a reference to it in the destination

3x
Ax aget aget-wide aget-object aget-bool aget-byte aget-char aget-short aput aput-wide aput-object aput-bool aput-byte
Perform the identified array operation at the identified index of the given array, loading or storing into the value register
5x aput-char aput-short iget iget-wide iget-object iget-bool iget-byte iget-char iget-short \ iput iput-wide iput-object iput-bool iput-byte iput-char iput-short
Pororn e dorfid e ortn oG i 1 henara, s st o vl et Perform the identified object instance field operation with the identified field, loading or storing into the value register
6 sget sget-wide sget-object sget-bool sget-byte sget-char sget-short \ sput sput-wide sput-object sput-bool sput-byte sput-char sput-short
X Perform the identified object static field operation with the identified static field, loading or storing into the value register
7x
8x Perform the identified unary operation on the source register, storing the result in the destination register
Ox Perform the identified binary operation on the two source registers, storing the result in the first source register
AX Perform the identified binary operation on the two source registers, storing the result in the first source register
Bx Perform the identified binary operation on the two source registers, storing the result in the first source register
Cx Perform the identified binary operation on the two source registers, storing the result in the first source register

Dx

Perform the indicated binary op on the indicated register (first argument) and literal value (second argument), storing the result in the destination register

Perform the indicated binary op on the indicated register (first argument) and literal value (second argument), storing the result in the destination register

Ex
iget-quick iget-wide-quick iget-object-quick iput-quick iput-wide-quick iput-object-quick
FX Gets the offsetin vy ' tovx Gets atoffset in vy instance's data areatovx | Puts the value stored in vx to offset in vy instance's data area  Puts the value stored in vxvx+1 to offset in vy instance's data area vxto offset in
standard 4=>4
/from16 16 => 8
/16 16 => 16

literals transfer

undefined

Dalvik Virtual Machine (android)






Android 1 http://source.android.com/tech/dalvik/dalvik-bytecode.html
2 http://pallergabor.uw.hu/androidblog/dalvik_opcodes.html

.Net 1 http://www.ecma-international.org/publications/standards/Ecma-335.htm p355-469
2 http://www.asukaze.net/etc/cil/opcode.html

Java http://java.sun.com/docs/books/jvms/second_edition/html/Instructions.doc.html
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