





























.STACK-INFO

." SP0 = " SPO @ H. ." RPO = " RPO @ H.

." SP@ = " spg H. .™ RP@ = " RP@ H. ;
-=>
Screen 5
\ REDEFINED FOR PROTECTED MODE: C@L C!L RA 14SEP93
HEX CODE CQL ( seqg off --- byte )

8C C, D9 C, 5B C, iF ¢, B8 ¢, 0,

\ MOV CX,DS POP BX POP DS MOV AX,0

8A C, 07 C, 50 ¢, 8E C, D9 C, NEXT, END~CODE

\ MOV AL, (BX] PUSH AX MOV DS,CX

HEX CODE C!L ( byte seg off --- )
8c ¢, D9 C, 5B C, 1F c, 58 ¢,
\ MOV CX,DS POP BX POP DS POP AX
88 ¢, 07 ¢, 8E C, D9 C,
\ MOV [BX],AL MoV DS, CX

NEXT, END-CODE

Screen 6
\ REDEFINED FOR PROTECTED MODE: !L QL RA 14SEP93
HEX CODE !L { n seg off --- )

8c ¢, b9 Cc, SBC, 1F c, 58 C, 89 c, 07 ¢,

\ MOV CX,DS POP BX POP DS POP AX MOV [BX], AX

8E C, D9 C, NEXT, END-CODE

\ MOV DS,CX

HEX CODE RL ( seg off --- n )
8C ¢, D% C, 5B C, 1F C, FF C, 37 C,
\ MOV CX,DS POP BX POP DS PUSH [BX]
8E C, D9 C, NEXT, END-CODE
\ MOV DS, CX

Screen 7
\ REDEFINED FOR PROTECTED MODE: DUMPL CMOVEL RA 16JAN93
DECIMAL
DUMPL ( seg adr cnt --- )
BASE @ >R HEX
0 DO CR OVER 5 U.R DUP 5 U.R 2 SPACES
16 0 DO 2DUP CRL 3 U.R 1+ LOOP
16 - 2 SPACES
16 0 DO 2DUP CRL DUP BL < OVER ASCII ~ > OR
IF DROP ASCII . EMIT ELSE EMIT THEN 1+
L.OOP
KEY? ?2LEAVE
16 +LOOP 2DROP R> BASE ! ;
: CMOVEL ( seg off seg off len --- )
0 2DO 20VER I + 20VER I + 2SWAP C@L -ROT C!L LOOP
4DROP ;
-—>

Screen 8
\ MINI ASSEMBLER MACROS
.IFNDF REL-TARG,
: REL-TARG, ( addr -~-- )
\ calculate and compile relative 16-bit imp/call offset

RA 04SEP93

HERE 2+ - , ;
.ENDIF
: CREL-TARG, ( addr --- )}
\ calculate and compile relative 8-bit jmp/call offset
HERE 1+ - DUP -127 127 WITHIN
IF C, ELSE CR ." 8-bit offset too far " KEY QUIT THEN ;
HEX
INT, ( int4 --- ) ¢cb C, ¢C, ;
INT21, 21 INT, ; : INT31, 31 INT, ; : INT2F, 2F INT, ;
CALL, E8 C, ;
IRET, CF C, ; : RET, c3 ¢,
-—>
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each invocation creates a new DPMI
client, walled off by modes of protection
from previous and later creations.) GET -
RAW-MODES obtains two addresses, one
for a far jump in protected mode to
switch to real mode, and the other a real
mode address for switching to protected
mode. To make the switch, you load the
segment or selector values, stack pointer,
and instruction pointer for the other
mode into general-purpose registers and
make a far jump to the appropriate
address. For details, see my code or the
DPMI Specification. It is to enable these
mode switches that ACTIVATE-DPMI
stores register values in the variables
REAL-SEG, PROT-CS, PROT-DS, elc.
The stack is the same in both real and
protected modes, so the value of SP is
simply stored in BX before the call to
preserve it. Finally, through a little stack
manipulation during the compiling
of the words REAL->16PROT and
PROT->16REAL, DI (which holds the
new IP) is loaded with the address of the
location just after the long jump.

GET-SAVE-STATE-ADDRESSES re-
turns a pair of addresses to call to pre-
serve the state of the machine before
switching modes, along with the size of
the buffer needed. Not all DPMI hosts
require this state-saving: I remained hap-
pily ignorant of it using QEMM and
386Max, but Novell's EMM386 (with
Novell DOS 7) woke me up. (In fact, I
suspect Novell’s strict implementation of
DPMI in this area helps reveal incompat-
ibilities due to careless programming in
DPMI client applications which run in
those more forgiving environments.
Borland’s command-line compiler for
C++ 3.1 won't run, for example, though
it works fine, if slowly, in a DOS box in
Windows.)

The result of the call to GET-SAVE-
STATE-ADDRESSES is four functions,
saving and restoring state in protected
and real mode. These and the functions
created from the addresses returned by
GET-RAW-MODES are hidden in >PROT
and >REAL. Each of these words calls
MODE? to find out if it is already in the
requested made. If so, it does nothing; if
not, it saves the state of the current
mode, makes the switch, and restores
the state of the destination mode. Of
course, the first invocation of >REAL
calls RESTORE-REAL-STATE before
SAVE-REAL-STATE has ever been
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Source text Forth text

VAR C VARIABLE C
C:=1+1 11+cC!
PRINT C+2 ce 2+
PRINT 65536*2856 65536 2856 *
PRINT (2+3)*4 23 + 4=

The Forth text may be directed to the standard Forth
system or to a cross-system for another target machine.
The relative simplicity of cross-compiling in Forth allows

Compiler-compiler TARTU |

one to use the TARTU system for real applications. The
authors of this paper have implemented Fortran-IV, Modula-
2, and a few special languages for different machines.

It is a most inconvenient task to express the context
checking/code generation in terms of IMMEDIATE words
in rea! translators. The example given above was too
simple to reflect these problems. [See Figure One.J

The compiler compiler TARTU now works on IBM PC/
XT/AT-clone computers under our own 32-bit implemen-
tation of Forth (Forth-83/32).
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