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Abstract: Since the available Forth self-generating systems lacked common features for multi-operating environments, they
were totally dependent on specific target environments and couldn’ t efficiently form new Forth system in a new operating envi-
ronment. Therefore, it was important to design a novel Forth self-generating system that could be easily applied to multiple ob-
ject-oriented target environments. This study proposed a new model of multi-objective self-generating system with common fea-
tures for embedding-oriented multi-environments by using common code algorithm library, describing heterogeneous target, and
refactoring Forth virtual machine. The model solved the problem of the traditional compiler with complex front-end and back-
end design. Based on Forth has unique implementation of interpretation and the dictionary structure, the multi-objective Forth
self-generator quickly generated a new target system. The results revealed that this self-generator sufficiently significantly im-

proves quality and efficiency in code generation, especially suitable for embedded environments with limited resources.
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ikl PR A G SRR 00h-FFh (184, FHE8. &ME. FUEHRHED)
g e N i
s ICARIE = W A MOV .. |
To ik yodiagaien 32 00 C7 89 21TY MOV p— —
fRIDA . WIS S/ Ak % X Forth 5% 00TY---DOES > B@ AB, ; - BN 35 (78 EHLASSEMBLERIFNC 3 )
T

YRR B HERT- 6, B Bk e ik Z S5, o] TEAG ) Forth
T gm ARy v] JE B A ER R B N A A G % vb X B Bl A HRAE 4
TR Ao fR s . Hidr AR BCRAE R AR I R 8 F 15 3 Forth
W HA 5 DP e e, " 3L T B Pl 4m e 45 £ AVDP 44
& ] S AT [ 2 R IE T AR AB, o 5 H AR
IR G, GRS TR R B R 2 A%, L D244 T A 48 4 A 4k
FhE TR 4 W e — IR AL BRI FE A B IR N — A R
R, L X86 A, SR ERCA 8 B, RURAIEEAT 4 Bb, ToHRAEEL
A 1R e 13 A DL X86 B TR A R E R Tl 7 =
746 (3% B F ADD . SUB MOV ,OR ,XOR ,CMP  TEST %45§4) ,
X N B S PR B R A s 1518
.21TY CREATE B, B, B, DOES >
Al2 7/ ERERER i ik ASRAEREE phIX
9 D#3 AERR OR ? DSR 4 AERROR 2 SSR 4 AERROR
/B
7 S# /PR ROR S BB
IF 2 @10P S20P. ADR B! ¢ #BIT 0 7 OFFBIT -1 1
/ /7R R
ELSE 2 DREG
IF0 @10P FE AND 84 ()
IF 02 [ +0OP] B!
ENDIF [S]()[D]
ENDIF 00 ? OFFBIT -10
ENDIF A, //f%654 5%

Li#  REG MOV #5414, MOV {45 4 #ffii& > 00 C7 89
21TY MOV, 7] 5 & X Y Forth Y1 4 72 )3 94 35 2% P AT BT,
21TY 72 S % CREATE % T MOV . ¥4 T-CODE & X
HIL MOV B, 21TY 5 X DOES) 22 J5 B A AT , B 58 1
MOV 454 4. BRI, 5 HABIC S fe ) AN [R] , Sl &
FE I Forth JE R T I CHEAE TR T Forth (il B AT AR

1€ Forth (fERBEHATIRE T, A d i Fe (— IR MR
PRI D) /3 A TR a) FREHER T A HE S 3R IE R
SRR AP G 0 X5 b ) RAE R AR B G2 b X 15 5., SR TS
PRI, 52 LG 2 WS 415 4%, T-CODE iRk & 2
BN o
2.8 :-COMPILER #Zi &%

WA E 572 Forth A0 F, B Al UEE A 1 Forth 7
A AR BURT Y Forth 7 —FF 2 i iy & T-- L A A4 1
BI04l BT B E 24 5 R HAR RGP Y
Forth P20 & N — D HTH HAR R L Forth 50 5 T- B 1) 4
B Tos ESEH T- i S o SBLLHTE T- A
JEME— ) , AR SCHE G — R 45 & Forth KUK (9 — UCHE i B 41
TR FERIE, W 3 s .

=

xyTTYDOES )
(RBABIHR)

Y

SET SBUF/DBUF
CHBMERER IR ARIER R X )
I

A

? Syntax
GERERZE: BRl)

I
A4

Control code

(F=He g R iR il )

|
Y

1A,
(R RIBERR . FPREMEHE )

é

vE
EXIT
B2 T-CODE4mIFH B

3 SRIGITfh

1T Forth J2—ANJFHCPE (978 5, B LAX T iAW 26
VAT, IXBE i 1R A4 NI AR S B, B 2 2 1 A 4 1 48
ZHUT ABRBEA G — 2R, U — 22 R iE. FTLL, dnfa 52
Bl RCR MR B I RE SR TP R AR A S R T .
YRS EH AR 26 4 #PERERY PC HLEXF 100 KB
Forth JSCIFHEAT T B A, Bl B AT 3 s

2 AT RIHIASCHY A AR R A TSP H s
I E5 R, Horb X86 J& 41X PC 28k AUARSERY DOS i3
FIFREHE T B 55 Forth R 48, X51 JEFF %) C8051F020
AR UT SRR PR I A BT 1 AL 55 Forth &L, 1
Jo, T MERBCA A CHSCF RS, B AT 551, DIk
Bl X86 JEHE Y, M XS1 SRR E Y. K, X T X51,
F T FARBE IR AT 256 T SO R AR S5 9 R S e (it BE A
HRRL A S e DX ) |, B L e A e B A e UL B B W]
/LT X86, HJE, H T X51 J2& 8 bit ) CPU 4%, 528 16 bit #fE
ABLERAD B 1L X86 KF 2, (EAE H RSB XS1 I 45 1 1 SR
T MU SR LSS ObRIE, B S T RER AT RY,
P LR X86 o, X51 fURS B KA Z
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WA N R A R

31 %

| |
(UB3hHE)
’ T—<Build ‘
(ﬁm;onh?)
HECF (CFA=BUTHEA
B 5 LIPS L)
v
’ PATWORD (PBECH ‘
BWARAPBRE—F)
BEPF | g T
¢ %Efff Ed (Forth &5 3#?
Forth = f)
CFA) Thnd (£ BIRRSN
Forth WP AF3RI%F )
&EPF (=H
#nPliZForth (—
FHICFA)
’ Find (7E78 EHLHT ‘
Forth St #E4R1%F )
: PATFMLF
( Forth Meta
16 EHLA Forth 7 ng:’mg e/i%i% H
& EHE)
’ Tnumber ‘
CRZF 53— 80
BHRI? &
2
BEPF
(=HE 5 ABUE )
E3 T—wiFEk
%2 Forth A A KanPEREI
Fabr AT X86 X51
HARHLF K 16 bit 16 bit
HARBERCAS FML WSO T8 41 598 40 115
HFREIRACHS FML Y5 3% FH 6 588 5148
EbRRARHS FAL RSO 055 55 371 63 470
H BRI RIS FAL P53 55 FH 9773 11 380
G & Win32Forth Win32Forth
HPRRE T & CPU 26 4 #% 26 4 #%
G 13 1] s 2.2 2.8
H AR B K Byte 3521 4360
HArEdi B K B Byte 9452 4824
H b e LB K Byte 7512 4322
HARHER B E Byte 2048 128

PRt IR H AR 2 SRR ) A, FML R $ULHL R 2 22 531
AT AEIE Y BRI S BL R 20 P 2 A BOR A 22 5%, 4% XS 1Y
FAL JESCPHE P AT RN T8O A ZZ 50K . i 552 Forth Jg
R EEATCR, RN L BCE A T

4 LERIE

ARSI X Forth 22 H A i i3 BEVE F1H A Hh OCHE R 25 Y
WF5E, B th — i ) i A SUERBE L HAT 2 HARFEIE B) Forth [
A A HE SRR R SR Tk  JFdad SE PR 2 H AR A 2R
X FCHEA T B UEAIPAL , Stk A XU 1 BT A St — Pl &k
R ATEAY AT VB AL AT RBALEY Forth 15 5 4% M R G4
W5 58, S AL Forth (&R Forth (19528, H 3 Forth #24F
Y8, )5 % Forth B IR G 1 523, LA 2 ik A UGS Forth

BORR TR, HfE 2l Forth 5 A I 4 3 5 # QBT & g,
A Forth ZR 5814 ROMURE R FH 72 (3t a0h B2 Y LI S 45 0 52 B
2%,
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