Listing One.

OOOP.4TH ‑‑ Oberon‑like Object Oriented Programming system


by Hugh Aguilar


****** Preliminary code

WSIZE 4 = IF
32‑bit system

4 CONSTANT W


W+
4 [COMPILE] LITERAL COMPILE + ;
IMMEDIATE


W‑
4 [COMPILE] LITERAL COMPILE ‑ ;
IMMEDIATE


W*
COMPILE 2* COMPILE 2*
IMMEDIATE


W/
COMPILE 2/ COMPILE 2/
IMMEDIATE

\ all of these should be in assembly language

.THEN

WSIZE 2 =
IF
16‑bit system

2 CONSTANT W

W+
COMPILE 2+
IMMEDIATE

W~
COMPILE 2‑
IMMEDIATE

W*
COMPILE 2*
IMMEDIATE

W/
COMPILE 2/
IMMEDIATE

~ . THEN

1

1 ‑1 CONSTANT TRUE


0 CONSTANT FALSE


BAD VIRTUAL \ ‑​



TRUE ABORT"
The constructor didn't fill in this VIRTUAL's vector.

NEEDED
\ adr
offset
\ offset to add to adr to make an aligned address


W MOD
>R R@ IF



W
R> ‑


ELSE



R>
THEN ;

ALIGNED HERE
here value
calls ALLOT with value [O,W)


HERE NEEDED ALLOT


HERE ;

MALLOC \ size ‑ adr


ALIGNED_HERE >R
size
aligned adr on return stack


DUP ALLOT
size
allocate memory at R@ adr


R@ + R@ ?DO



['] BAD VIRTUAL I



W +LOOP


R> ;

MALLOC fills the data with vectors to BAD VIRTUAL, Because VIRTUAL always aligns the vectors, the vectors will all be initialized with BAD VIRTUAL. If a user forgets to properly initialize a vector in the constructor, the first time that this member function is called, BAD_VIRTUAL will execute.
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FREE \ adr DROP ;

For simplicity we use ALLOT in MALLOC. This should be changed to use a heap if it is desired to be able to deallocate nodes. FREE would then be changed to deallocate the memory in the heap.

PFA \ ‑‑ pfa
\word: structure_name

' >BODY ;

PFA_FIELD \ index ‑​


DUP 0= IF DROP



: [COMPILE] ; IMMEDIATE
don't waste run‑time adding zero to the pfa



EXIT THEN


CREATE


W* '

\ store the offset for use by DOES>

DOES>
pfa ‑‑ 
field_adr

PFA and PFA FIELD are a primitive way to access fields within a structure

(any word defined with CREATE). OOOP is a much more sophisticated method, but we need PFA and PFA_FIELD for writing OOOP.

PRIVATE
make the last definition private

END_MODULE
remove all private definitions from dictionary search

PRIVATE and END MODULE can't be written in Forth‑83 that I am aware of (I know how to write them in UR/Forth). PRIVATE should set a bit in the name field (similar to how IMMEDIATE works). END MODULE should traverse the entire dictionary and remove all of the words that have their private bit set from the dictionary search. These words will still exist in code memory and will execute at run‑time when the words which call them are executed. They can't be found in the dictionary, however, and so can't be executed from the keyboard or compiled into any future words.

~***** Binding ******

VARIABLE <SELF>
this is the current object

CHECK_IMMEDIACY


FIND
NIP
‑1
<>
ABORT"
+
should
be
non‑immediate


FIND
NIP
‑1
<>
ABORT"
‑
should
be
non‑immediate

11 2*11
FIND
NIP
‑1
<>
ABORT"
2*
should
be
non‑immediate

11 2111
FIND
NIP
‑1
<>
ABOR7
2/
should
be
non‑immediate

11 2+11
FIND
NIP
‑1
<>
ABORT"
2+
should
be
non‑immediate

11 2‑11
FIND
NIP
‑1
<>
ABOR7
2‑
should
be
non‑immediate

11 >R"
FIND
NIP
‑1
<>
ABOR7
>R
should
be
non‑immediate

11 R>11
FIND
NIP
‑1
<>
ABORT"
R>
should
be
non‑immediate

11 @11
FIND
NIP
‑1
<>
ABOR7
@
should
be
non‑immediate

1. !11
FIND
NIP
‑1
<>
ABOR7
!
should
be 
non‑immediate

11 <SELF>"
FIND NIP
‑1 <> ABORT"
<SELF>
should be non‑immediate

CHECK_IMMEDIACY \ verify the COMPILE words used in various places

SELF \ ‑‑
\ compile‑time


‑‑ object‑adr
\ run‑time


COMPILE <SELF> COMPILE @ ; IMMEDIATE
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