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MODULE Demo;

IMPORT SYSTEM, Unix;

CONST StdOut = 1;

VAR Write: PROCEDURE(fd, adr, n: LONGINT): LONGINT;

PROCEDURE WriteChar*(ch: CHAR);
VAR res: LONGINT;
BEGIN

res := Write(StdOut, SYSTEM.ADR(ch), 1);
END WriteChar;

PROCEDURE Init;
VAR handle: LONGINT;
BEGIN

handle := Unix.dlopen("libc.sl", 0);
Unix.dlsym(handle, "write", SYSTEM.VAL(LONGINT, Write));

END Init;

BEGIN
Init;

END Demo.
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HP-UX external call
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(Millicode) Export Stub
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Procedure
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e5

External calling convention

HP-UX Oberon

�)

������ �� ����� 
���
 ��������	

*� 
������+�" ��������	 �
 ���� �� 
��� �	� ����� ���
����� 
�	���	�� �	 �

����� ������� �	� 
�	���
���" �	� ����� ���
����� 
�	 
��� �	 ��������	
���
�����% �� � 	�� 
����� ������� �
 ���������" �����	 
�	 �
� �� ������� 
��	 �

�	 ��
 ���	��% ������� ��� ����� 
����	 
�	��	���	
 ��� ������ �	����
��	� �	�
������	 ��� �����	 ���
�����
 � ��
��� ��
��	�
� �
 �
��%



Source
File

Intermediate
Structure

Object
File

Scanner

Parser

Code
Generator
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COMCLR,<= rb, rc, ra ra := 0; IF rb <= rc THEN skip
LDO 1(0), ra ELSE ra := 1 END;

4�
��	 �� ,

� 	 ��� �� �
�� �!���

��	 <�� = �
> �� ��

COMICLR,> len, index, r0 IF index < len THEN skip
HALT 15 ELSE HALT

4�
��	 )� �	��! 
��
�

COMB,cond target (12-bit Target � jump distance is 8k)

COMCLR, ~cond r0
BL target, r0 (17-bit Target � jump distance is 256k)
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3132-len0

0 31p

GR r

GR t

p-len+1

�A

EXTRS r, 31, 16, r1 (sign extended extract of the 16 last bits)
COMCLR, = r, r1, r0 (nullify the next instruction if r = r1)
TRAP RangeTrap
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MIPS PA-RISC
z := 8*x z := 8*x
t := 2*x z := z + 2*x (* SH1ADD x, z, z *)
z := z+t
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R3 := 0;
FOR i := 0 TO 31 DO

CASE R1{0} OF (* R1{0} is the MSB of R1 *)
  0: R3 := 2 * R3 + 0
| 1: R3 := 2 * R3 + R2
END;
R1 := 2 * R1;

END
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R3 := 0;
FOR i := 0 TO 3 DO

CASE R1{0..7} OF (* R1{0..7} are the 8 MSB of R1 *)
  0: R3 := 256 * R3 + 0
| 1: R3 := 256 * R3 + R2
| 2: R3 := 256 * R3 + 2*R2
| 3: R3 := 256 * R3 + 3*R2
...
| 254: R3 := 256 * R3 + 254*R2
| 255: R3 := 256 * R3 + 255*R2
END;
R1 := 256 * R1

END;
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VAR
i: INTEGER; (* R22 *)
s: SET; (* R21 *)

BEGIN
IF i IN s THEN

...
END;

END.

Translates to

MTCTL R22, SAR Move i (R22) to SAR (CR11).
VEXTRU, OD  R21, 1, R0 Extract 1 bit from s (R21) starting at SAR

and put the result in R0 (no effect)
Nullify the next instruction if the rightmost
bit of the result is 1.

BL,n  END, R0 Branch to the end of the if statement..
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PROCEDURE        DIV(a, b: LONGINT): LONGINTOberon

BEGIN
IF a < 0 THEN

RETURN -((-a-1)   DIV b) - 1C

ELSE
RETURN a   DIV bC

END
END        DIV;Oberon

PROCEDURE        MOD(a, b: LONGINT): LONGINTOberon

BEGIN
IF a < 0 THEN

RETURN -((-a-1)   MOD b) + b - 1C

ELSE
RETURN a   MOD bC

END
END        MOD;Oberon
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flush_cache ()

dlopen ()

dlsym ()

Boot Loader Heap

Module B

Module A

MODULE Unix
VAR dlsymc: PROC;

PROCEDURE dlsym();
    call dlsymc
END dlsym;

Image of the
Boot File

Program Text Space Data Space
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int dlsym(int handle, char *symbol, int *adr)
{

int res;

if (strcmp("dlopen", symbol) == 0) *adr = (int)dlopen;
else if (strcmp("dlclose", symbol) == 0) *adr = (int)dlclose;
...
else if (strcmp("heapAdr", symbol) == 0) *adr = heapAdr;
...
else res = shl_findsym (...)    /* search in the shared-library */ 

}
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MODULE Test;

IMPORT SYSTEM;

TYPE Proc = PROCEDURE(x: INTEGER; VAR y: INTEGER);

VAR p: Proc;

PROCEDURE P(x: INTEGER; VAR y: INTEGER);
BEGIN

x := y;
END P;

PROCEDURE+ Q(x: LONGINT);
BEGIN
END Q;

PROCEDURE Do;
VAR a, b: INTEGER;

BEGIN
P(a, b);
p(a, b);

END Do;

BEGIN
p := P;

END Test.

.,� -�!���	 1	��#!�� 
,�� �#
1#
B

Test

code size: 240
data size: 8
const size: 0
sysCall link: 000CC
data link: 000B4
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imports:   (pos 26)

exports:   (pos 27)
LinkProc entry=00040 link=000A0

commands:   (pos 32)

pointers:   (pos 33)

constants:   (pos 34)

uses:   (pos 276)

refs:   (pos 277)
$$  pc=00000
  saved.r=2 
  saved.f=
  frameSize=48  callArea=0
  p  ProcTyp  adr=0
P  pc=00040
  saved.r=
  saved.f=
  frameSize=48  callArea=0
  x  Int  adr=r22
  VAR y  Int  adr=r21
Q  pc=00060
  saved.r=
  saved.f=
  frameSize=48  callArea=0
  x  LInt  adr=r22
Do  pc=0008C
  saved.r=2 17 
  saved.f=
  frameSize=72  callArea=8
  a  Int  adr=r17
  b  Int  adr=2
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code:   (pos 35)

(* BODY *)
00000000H  E8400020H BL              00000018H,RP
00000004H  08000240H OR              r0,r0,r0
00000008H  4BC23FD1H LDW             -24(s*,SP),RP
0000000CH  004010A1H LDSID           (s*,RP),r1
00000010H  00011820H MTSP            r1,s0
00000014H  E0400002H BE,n            0(s0,RP)

00000018H  6BC23FD9H STW             RP,-20(s*,SP)
0000001CH  B7DE0060H ADDI            48,SP,SP

00000020H  22DF1FF5H LDIL            FFA3E800H,r22
00000024H  36D60000H LDO             0(r22),r22
00000028H  20200000H LDIL            00000000H,r1
0000002CH  68360000H STW             r22,0(s*,r1)

00000030H  B7DE07A1H ADDI            -48,SP,SP
00000034H  4BC23FD9H LDW             -20(s*,SP),RP
00000038H  E840C000H BV              r0(RP)
0000003CH  08000240H OR              r0,r0,r0

(* PROCEDURE P *)
00000040H  B7DE0060H ADDI            48,SP,SP
00000044H  081A0256H OR              r26,r0,r22
00000048H  08190255H OR              r25,r0,r21

0000004CH  46B60000H LDH             0(s*,r21),r22
00000050H  D2D61FF0H EXTRS           r22,31,16,r22

00000054H  B7DE07A1H ADDI            -48,SP,SP
00000058H  E840C000H BV              r0(RP)
0000005CH  08000240H OR              r0,r0,r0

(* PROCEDURE Q *)
00000060H  E8400020H BL              00000078H,RP
00000064H  08000240H OR              r0,r0,r0
00000068H  4BC23FD1H LDW             -24(s*,SP),RP
0000006CH  004010A1H LDSID           (s*,RP),r1
00000070H  00011820H MTSP            r1,s0
00000074H  E0400002H BE,n            0(s0,RP)

00000078H  B7DE0060H ADDI            48,SP,SP
0000007CH  081A0256H OR              r26,r0,r22
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00000080H  B7DE07A1H ADDI            -48,SP,SP
00000084H  E840C000H BV              r0(RP)
00000088H  08000240H OR              r0,r0,r0

(* PROCEDURE Do *)
0000008CH  6BC23FD9H STW             RP,-20(s*,SP)
00000090H  B7DE0090H ADDI            72,SP,SP
00000094H  6BD13F89H STW             r17,-60(s*,SP)

00000098H  37D93F75H LDO             -70(SP),r25
0000009CH  0811025AH OR              r17,r0,r26
000000A0H  205F1EF5H LDIL            F7A3E800H,RP
000000A4H  E4406000H BLE             0(s5,RP)
000000A8H  081F0242H OR              r31,r0,RP

000000ACH  37D93F75H LDO             -70(SP),r25
000000B0H  0811025AH OR              r17,r0,r26
000000B4H  20200000H LDIL            00000000H,r1
000000B8H  48360000H LDW             0(s*,r1),r22
000000BCH  C7F6C012H BB,>=,n         r22,31,000000CCH
000000C0H  D6C01C1EH DEPI            0,31,2,r22
000000C4H  E6C06000H BLE             0(s5,r22)
000000C8H  B7E20018H ADDI            12,r31,RP
000000CCH  20BF1FF5H LDIL            FFA3E800H,r5
000000D0H  E7E06000H BLE             0(s5,r31)
000000D4H  081F0242H OR              r31,r0,RP

000000D8H  4BD13F89H LDW             -60(s*,SP),r17
000000DCH  B7DE0771H ADDI            -72,SP,SP
000000E0H  4BC23FD9H LDW             -20(s*,SP),RP
000000E4H  E840C000H BV              r0(RP)
000000E8H  08000240H OR              r0,r0,r0
000000ECH  08000240H OR              r0,r0,r0
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BB >=,n R22,30,simple If bit 30 is not set, then simple call
DEPI 0,31,2,R22 Else, address is a shared library label
LDW 4(0,R22),19 Load R19 (linkage table pointer)
LDW 0(0,R22),R22 Load target

simple: LDSID (0,R22), R1 Store space-ID of target...
MTSP R1,SR0 ...into SR0
BE 0(0,R22) Interspace branch
STW 2,-24(0,SP) Save the return pointer on the stack
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SFAM

x x x x 1 0 1 0
ArrayBlk

Address
MOD 32 = 0Last elem

to mark

Reserved

First elem

Dim N

Dim N-1

...

Dim 0

Data

innermost

TDesc of elem

Address
MOD 8 = 0

Note 1: S(SubObject), F(Free), A(Array) and M(Marked)
are the 4 last bits of the Tag. 

Note 2: SysBlk is used instead of ArrayBlk if there is no
pointer in the element.

(1)
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ptr offs
0
1
...

-4*(n+1)

rec size

16 tags
...
1
0

methods
...
1
0

mdesc

name

self

-4

td size

extlevel

SFAM

x x x 0 0 0 0 0

Address
MOD 32 = 0

Address
MOD 16 = 0

-4

0

4

8

12

16

48

-72

-8

-4

0

4
td

S
iz

e

TDesc

SFAM

RecBlk

re
cs

iz
eAddress

MOD 32 = 0

(*)

(*)

Note *: S(SubObject), F(Free), A(Array) and M(Marked)
are the 4 last bits of the Tag.

x x x x 1 0 0 0

x x x 0 0 0 0 0
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SFAM

x x x 0 0 0 0 0

SysBlk

Address
MOD 32 = 0

0

1

2

filler

-4

Size

Datas
Address
MOD 16 = 8

24

Size

x x x 0 0 0 0 0

Note *: S(SubObject), F(Free), A(Array) and M(Marked)
are the 4 last bits of the Tag.

(*)

SFAM

x x x 0 0 1 0 0

Address
MOD 32 = 0

Size

next

FreeBlk
SFAM

Size

next

NIL

(Size MOD 32) + 4 = 0

Size

Note *: S(SubObject), F(Free), A(Array) and M(Marked) are the 4 last bits of the Tag.

x x x 0 0 1 0 0

(*) (*)
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