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• pushi #

• pushs strid

(strid)

• push1 nameid

nameid

• [obj] push2 nameid

obj nameid

• pushb blockid

• [obj] [argN]...[arg1] send #N,nameid

obj (nameid) N

• ret

• [anyN]...[any1] pop #N

N

• [exp] store1 nameid

nameid

exp

• [obj] [exp] store2 nameid
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exp store1 p = ...

store2 p:name = ...

• para nameid
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• tmp nameid

para

VM

if then else

Dolittle 5

VM

6 (Dolittle

) nameid

strid id

p:find = [
|x;i cnt|
i = 0. cnt = !len.
[i < cnt] ! while [

[x == (p!(i)ref)] ! ifthen
[i ! return] exec.

i = i + 1
] exec.

UNDEF
].

5 Dolittle

Dolittle VM

id ROM

RAM VM

CPU 1 16

1 32

16 32

2 VM 16

INT 15

nameid strid blockid

10 N 3

M 8

6 16 32

MSB 16

32 1 =1

VM id

VM

ROM

RAM

VM

Magic: 0xd11e
**Symbol Table table = 13, body size = 0x0025

nameid
id \$offset len:body hex
1 0000 1:p 7000
2 0002 4:find 6669 6e64
3 0005 1:x 7800
4 0007 1:i 6900
5 0009 3:cnt 636e 7400
6 000c 3:len 6c65 6e00
7 000f 5:while 7768 696c 6500
( )

**Code block table = 6, code size = 0x002c
Entry Block ID:0

blockid

0, 0 0x0028 0x0053 push1 p p:find=[...]
0, 0 0x0029 0x004b pushb 1
0, 0 0x002a 0x00ab store2 find
0, 0 0x002b 0x0005 ret
1, 1 0x0018 0x00f3 para x [|x;i cnt|...]
1, 1 0x0019 0x013b tmpvar i
1, 1 0x001a 0x017b tmpvar cnt
1, 1 0x001b 0x0000 pushi #0x0000
1, 1 0x001c 0x0123 store1 i
1, 1 0x001d 0xffd3 push1 <SELF>
1, 1 0x001e 0x0181 send #0,len
1, 1 0x001f 0x0163 store1 cnt
1, 1 0x0020 0x008b pushb 2
1, 1 0x0021 0x01c1 send #0,while
1, 1 0x0022 0x00cb pushb 3
1, 1 0x0023 0x02c9 send #1,exec
1, 1 0x0024 0x0115 pop #1
1, 1 0x0025 0x0313 push1 UNDEF
1, 1 0x0026 0x0115 pop #1
1, 1 0x0027 0x0005 ret
2, 0 0x0000 0x0113 push1 i [i < cnt]
2, 0 0x0001 0x0153 push1 cnt
2, 0 0x0002 0xf9c9 send #1,<<>
2, 0 0x0003 0x0005 ret
3, 0 0x000e 0x010b pushb 4 [[x== ...i=i+1]
3, 0 0x000f 0x0241 send #0,ifthen
3, 0 0x0010 0x014b pushb 5
3, 0 0x0011 0x02c9 send #1,exec
3, 0 0x0012 0x0115 pop #1
3, 0 0x0013 0x0113 push1 i
3, 0 0x0014 0x0002 pushi #0x0001
3, 0 0x0015 0xfc09 send #1,<+>
3, 0 0x0016 0x0123 store1 i
3, 0 0x0017 0x0005 ret
4, 0 0x0004 0x00d3 push1 x [x==(p!(i)ref)]
4, 0 0x0005 0x0053 push1 p
4, 0 0x0006 0x0113 push1 i
4, 0 0x0007 0x0209 send #1,ref
4, 0 0x0008 0xf909 send #1,<==>
4, 0 0x0009 0x0005 ret
5, 0 0x000a 0x0113 push1 i [i ! return]
5, 0 0x000b 0x0281 send #0,return
5, 0 0x000c 0x0115 pop #1
5, 0 0x000d 0x0005 ret

6 Dolittle ( )

2 Dolittle VM

(MSB-LSB)

pushi INT 0

send #N,nameid nameid N 001

pushs strid nameid 000 011

pushb blockid nameid 001 011

push1 nameid nameid 010 011

push2 nameid nameid 011 011

store1 nameid nameid 100 011

store2 nameid nameid 101 011

para nameid nameid 110 011

tmpvar nameid nameid 111 011

ret 00000000 00000 101

pop #M M 00010 101

( ) (13bit) 111
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(create)

Dolittle

( )

[...]
- [COND] ! then [BLOCKthen] exec

[COND] ( )

[BLOCKthen]

- [COND] ! then [BLOCKthen] else [BLOCKelse] exec

[COND] ( )

[BLOCKthen] ( )

[BLOCKelse]

- [COND1] ! then [BLOCKthen1] else

[COND2] then [BLOCKthen2] else [BLOCKelse] exec

if(COND1) then [BLOCKthen1] elseif(COND2) [BLOCKthen2]

else [BLOCKelse]

while

[COND] ! while [BLOCKbody] exec
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[COND] [BLOCKbody]

Dolittle repeat

N

[BLOCKbody] ! (N) repeat

Dolittle

10

BLOCK: repeat = [
|count ; i e |
e = self. i = 0.
[i < count] ! while [

e ! (i) exec.
i = i + 1] exec.

i
].

10 while repeat

last

break

return

and or

6.6
VM

OS

I/O
PORT

• PORTinstance = PORT ! (I/Oaddress) create.

PORT

I/Oaddress I/O

• val = PORTinstance ! in8.

• val = PORTinstance ! (VECTOR) in16.

• val = PORTinstance ! (VECTOR) in32.

PORT

16

VECTOR

(

)

• PORTinstance ! (INT) out8.

• PORTinstance ! (VECTOR) out16.

• PORTinstance ! (VECTOR) out32.

PORT

SIGNAL

• SIGinstance = SIGNAL ! (SIGID) create.

SIGNAL

SIGID

• SIGinstance ! mask

• SIGinstance ! unmask

• SIGinstance ! OBJ [handlerBLOCK] sethandler

OBJ

[handlerBLOCK]

SIGinstance

PORT SIGNAL
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x86 Linux, 16,32 1-2GHz - 1GB

FreeBSD

ARM7 - 16 18MHz 256K 64K

ATmega128 - 16 16MHz 128K 32K
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ROM RAM 4
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ROM VM
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VM 384

320

ARM7 16

ATmega128 16 2/3

RAM

ROM

VM ROM

ARM7 ATmega128 ROM

1 VM

H8/3687F ROM

1000 ROM VM

(1)10000 while (2)10000

repeat (3)100x100 2 repeat

5

5 Dolittle VM (10000 )

CPU (1) (2) (3)

ARM7 5.0 4.7 4.7

ATmega128 13.6 13.6 13.6

H8/3687F 15.2 16.5 16.8

( )

500 s 1.5ms
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