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f or  ( i =0;  i  < 100;  i ++)  {
a[ i ]  = a[ i ]  + 5

}

� � � � � � � � � 	 
� �

00 AND R0,  R0,  #0 ;  i  J 0
01 ADD R2,  R0,  #- 12
02 ADD R2,  R2,  #- 13
03 ADD R2,  R2,  R2
04 ADD R2,  R2,  R2 ;  R2 K - 100
05 LOOP LDR R1,  R0,  #30 ;  R1 J M( 30+i ) ,  @a=30
06 ADD R1,  R1,  #5
07 STR R1,  R0,  #30 ;  R1+5 L M( 30+i )
08 ADD R0,  R0,  #1 ;  i  K i  + 1
09 ADD R3,  R0,  R2
0A BRn LOOP ;  s i  i  < 100 got o LOOP
0B HALT

� � � � � � � � � 	 
� � ��   � � � �� � �
��M�N>N�O�P=Q5R O�S�T>UIS�V

V5W X�O�Y�S=Z�[ Y\Q:N3] T)Y�^\] W _.V

Y�S:` Z�O�N�N3S5N�Z.S�R Y�V5a�Y
a�O

PAY�^�b5W V5O+c O.d a�d e

f�g5g�g�f�g�f
g�g�f�f�g5g�f�f�f�h

d

01 ;
02 ;  i�j k l:m)n k
o�prq)n s t m3n t u v s t w x5m3v y�z

03 ;
04 . ORI G x3050
05 LD R1,  SI X
06 LD R2,  NUMBER
07 AND R3,  R3,  #0 ;  R3 { 0
08 ;
09 ;  Boucl e i nt er ne
0A ;
0B AGAI N ADD R3,  R3,  R2
0C ADD R1,  R1,  #- 1
0D BRp AGAI N
0E ;
0F HALT
10 ;
11 NUMBER . BLKW 1
12 SI X . FI LL x0006
13 ;
14 . END
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9j=,QJd�BJU YF` k�l�\"> @"^ B3_"X h�C

monFp�q r s s r�t u v3w r�x BRp AGAI Ny

moz�{�|�r�}/~ }�{3u q r�x LD R1,  SI Xy

9€•Rl�TJ\"W"BMY3CMS"\"> X,W"[J• > @�> ^ > \A@
WA_�‚ B3_
WƒV > @]Y ^ X _�T3^ > \A@ƒi

9€•Rl�[3X Q3@�W"BMY3C

mo„7r …3u s † q r�x ‡ƒˆ

y

moz�{�|�r�}/~ }�{3u q r�‰�Š p�q r s s r�{�‹�w Š v�r w

$•ŒŽ'••�4�6�‘743)"’“’”+"0�4•)]2J2J+"’“–F— +"074•5�67'�( 1 +A'�(�8

9€W"BMYF> @]Y ^ X _�T3^ > \A@]Y
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SI X . FI LL x0006
²"³ ´ µ ¶ · ¸ ¸ ·�¹ º�» ¹ ¼�½]¾ ¿ À Á Â · À Á

¹ º�¹ ¹ ¹ Ã�Ä

Å
Á ¿ ¾ Æ · ¶JÇ ·�È�´ ¶ ´ É7Ê Á ¶ ·"Ë Ì Í Î Ï Ð

µ ´ À ¸AÇ · ¸AÉ�¿ Á ¸MÉ7Ñ É�¿ Â ¶ ·�¸ Ò Â Ó ´ À Á ¸

Ô ÕJÖ ×"×

Ø Ù Ú Û Ü�Ý

Þ ß à á â ã äJå æ ç�è é ê�ë ê�å ç ì ç å í î ì ê ï

ð ñ ò óAô ã óAõ�à ß óMõ7ö õ�à ÷ ä ã ó

ó ø ÷ ù�ñ ò ß óAã ò�á à ð ñ ú ã�û7Þ�ü"ý ýJã ß

ä ñ þ à ø ß ã äJø ò�ÿ7ã ò�� ÷ ò7ð ã�á � ñ � ò ã �

�
ã óMé �7õ�à ß óAõ7ö õ�à ÷ ä ã]ó ø ÷ ù ñ ò ß ó

ò ã�ó à ò ß���ñ óMø ß ÷ ô ÷ ó ö ó
	 ó ñ ø ß � �

ä ö ó ã ä ù ñ ß ÷ à ò7ð� ø ò ã�� à ò ã

õ7ö õ�à ÷ ä ã �

û]ð ä ã ó ó ã�ã ò7õ7ö õ�à ÷ ä ã�ð ã�ô ñ

� ä ã õ�÷ � ä ã�÷ ò ó ß ä ø á ß ÷ à ò7ð ø

� ä à ú ä ñ õ�õ�ã

Þ ÷ ú ò ÷ � ÷ á ñ ß ÷ à ò

Ô �����]Ö �����

� ��Ù � ��Û�� Û

� Ù Ý Ù � �  Ý Û !

Ô ""×�#%$

��&

Ô '��]Ö �

Ù � Ý Û ! ! Û

(*) + , - . ) / ,

0]òƒä ñ þ à ø ß ã

ESSAI  . STRI NGZ «Hel l o»
ã ò�� ÷ ò7ð ã�� ä à ú ä ñ õ�õ�ã 1

0x3059:  x0048
0x305A:  x0065
0x305B:  x006C
0x305C:  x006C
0x305D:  x006F
0x305E:  x0000

NUMBER . BLKW 1
�

 ñ ð ä ã ó ó ã�ÿ 2�3 ÿ 4 57ó ã ä ñ"ø ß ÷ ô ÷ ó ö ã

� à ø äJô ñ�ù ñ ä ÷ ñ 6 ô ã�7�8*9;:�<>=*�

. ORI G x3050
?�@ A B�C D E E D%B�D

LD R1,  SI X
E D C A%F�G�H�FJI�F

<>2 ã õ���ô ã

�   � � � �� � �
KMLONQPSR�R�TUR%V

WYX
Z�[�\^]S_�`a`>\�b�c�d�e \
[�fhg iU\�[Qj�k _�c�[�\�`a`>\lc%\*`m`Jn�fpoSq%j \*`m\
erc%\*`

g iS`�e [�sUt�e g q�iS`mu g i�e \�[ ]U[�d�e _
e g q�ipc%\*`mc�g [�\�t
e g v%\*`>w>x

y{z;|
}*~ • € •�‚J• ƒ |
}…„�† •�}�‡‰ˆ Š�‹*Œ ••Ž�•Q• ‘�’“‹�”�Œ •>•�•

Symbol Name Addr ess
- - - - - - - - - - - - - - - - - - - - - - - - - - - -

AGAI N               3053
NUMBER              3057
SI X                 3058

W—–%Z�fh\l]S_�`a`>\�b*e [�_�c�sSt
e g q�ipc%\*`{g iS`�e [�sUt�e g q�iS`m_*`>`>\�fpoSj \�s�[•\�i

t�q%c%\lf˜_�t�™Ug iU\“u oSg iU_�g [�\�w>x

y{šQ}^~ •�›*~ • ƒ • •�‡QœJ•�•^~ ž
Ÿ^›�|�  ‡a~S  ‡J•�€Uœ>„
€ ‡a~�~ ‡a¡
„�|
}�}�¢>‡‰£�œJ€U  œ‰• œJ›�  ‡

„�‡a~¤~ ž
Ÿ^›�|�  ‡a~�•
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)

D GJA+*

A (JD

*
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*

D $�C

?.-0/ F�F�1 F 2
3�/ F�1 F547678:9
;<2=/ F�G�HJFJI?>�/ F�F�1 F�1 F�1�1�1

F�1 F F�F�1 F�1 F�1�1�1F�F�1 F

� � � � � �� � � � ��� � �� � � �� � � � �

@BA�C�D<E7F F D G�H�I D J�K

L<M N O P QSR

N O T N U M V W X X Y Z

[ \ ]

P N ^ X Z N _7W X X Z N ` ` Q?M V N Y ^
M V N Y `ba Z

c

@BA�C�Dbd�A�J�K e D

. set  noat

. set  nor eor der

. t ex t

. ar ch gener i c

. al i gn 4

. f i l e 1 " t est 01. c"

. l oc 1 2

. gl obl mai n

. ent mai n
mai n:

l da $sp,  - 400( $sp)
. f r ame $sp,  400,  $26
. pr ol ogue 0
cl r $1        
mov $sp,  $2
unop

L$2:
l dl $4,  ( $2)
addl $1,  1,  $1
cmpl t $1,  100,  $5
l da $2,  4( $2)
addl $4,  5,  $4 
st l $4,  - 4( $2)
bne     $5,  L$2 
cl r $0 
l da $sp,  400( $sp)
r et ( $26)

� � � � � �� � � � ��� � �� � � �� � � � �

mai n:
0x120001100:  l da     sp,  - 400( sp) ;  dépl acer  poi nt eur  pi l e
0x120001104:  bi s     r 31,  r 31,  r 1 ;  r 1 f 0
0x120001108:  bi s     r 31,  sp,  r 2 ;  r 2 f poi nt eur  pi l e 

( i c i ,  début  t abl eau a)
0x12000110c:  l dq_u   r 31,  0( sp) ;  NOP
0x120001110:  l dl      r 4,  0( r 2) ;  r 4 f @( r 2)
0x120001114:  addl     r 1,  0x1,  r 1 ;  i  f i  + 1
0x120001118:  cmpl t    r 1,  0x64,  r 5 ;  i  < 100 ?
0x12000111c:  l da     r 2,  4( r 2) ;  r 2 f r 2 + 4
0x120001120:  addl     r 4,  0x5,  r 4 ;  a[ i ]  + 5
0x120001124:  st l      r 4,  - 4( r 2) ;  a[ i ]  f a[ i ]  + 5
0x120001128:  bne     r 5,  0x120001110 ;  s i  i  < 100 boucl er
0x12000112c:  bi s     r 31,  r 31,  r 0 ;  NOP
0x120001130:  l da     sp,  400( sp) ;  r ét abl i r  poi nt eur  pi l e
0x120001134:  r et      r 31,  ( r 26) ,  1 ;  PC f r 26

@BA�C�D
g=h�e i�j k�D
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K

r ead L wr i t e M N

OQP

=.?,' /64�/68 2 /�0

K R S T�U

M

A68 ?613*,GD7.2 8 ?�) 2 *,09V,?�7�: FB'<?B' ' /�GDW.8 ?BX,/

N

��Y�Z([ ��\�](^����C_�#

$a`�*,0.13?�) 5�0./�:C8 /B'<4�2 ; ; 5�: /�0�) /B'C7.?�: ) 2 /B'<4,+�13*�4�/

N

$

P

*,+.-�*�2 :�: 53; 5�: /�0.13/�:C4�/B'b' EBGHW.*�8 /B'C0.*,0�?31313/B' ' 2 W.8 /B'<8 *,: 'b4�/

8 I ?B' ' /�GDW.8 ?3X,/

N

Odc

/,'<?34,: /B' ' /,'<132 W.8 /B'<4�/eW�: ?�0.1�=./�GH/�0�)90./6' *,0�)@; 2 J.53/B'<f,+�I ?�7�: FB'<8 ?

7�=.?B' /64�/68 2 /�0

N

Odg

0D4�*�2 )@4�2 ' 7.*.' /�:C4�I +�0./64�2 : /31�) 2 -�/ . EXTERN symbol e 7.*,+�:

2 0.4�2 f,+./�:Cf,+�I +�0D' E,GDW9*�8 /h' /�: ?64�5�) /�: GH2 0.568 *B: '<4�/68 ?e7�=.?B' /64�/68 2 /�0

N

Odc

/613*�4�/eW.2 0.?32 : /613*,GD7.8 /�)90�I /B' )@4�*,0.164�53; 2 0.2 ) 2 ;�f,+�I ?�7�: FB'<8 ?e7�=.?B' /

4�/68 2 /�0

N
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��i�����j �,k<Z !.l�!���] j m.��!.l.#(n��"��]�o

��i�����j �,k<Z !.l�[ Z ��] ] ����] !.l.#@pq�"��] l

_.���<l�r9_�\�] j [ lh�<��\��es�tDu p(o

�wvx�,k<Z !.��\�#9y��"��] l�_.���Cl�r9_�\�] j [�l,o

��t�z<��{ �C!.l�^�!|_.�����._,] m.��!.l.#

�C�����}�.Z !��"!���]by ��_�] !�] l�_.���Cl�r@_�\�] j [�l

~

nD�C_,] !�]<•€nD_9�,���._�] m���!.•3‚9y �"��] l

_.���<l�r9_�\�] j [ lh�<��\��es�tDu p(o

i nt var 1 = 21;
doubl e var 3 = 3. 5;
i nt var 4[ 3] = { 1,  2,  3} ;
char var 5[ 6] = «essai »;
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« ¼�»�®9°,µ µ µ ½3µ

mai n( )  {
i nt  t ab[ 3] ;

. . .
t ab [ 2]  += 1;
mul t ( t ab) ;
. . .

}

voi d mul t ( i nt  * t ab)  {
a = t ab[ 0]

+ t ab[ 1]
+ t ab[ 2] ;

r et ur n a;
}

MAI N
;  adr esse de

. . . t ab dans R6
LDR R0,  R6,  #2 ;  R0 ¾ t ab[ 2]
ADD R0,  R0,  #1
STR R0,  R6,  #2 ;  R0 ¾ t ab[ 2] +1
ADD R0,  R6,  #0 ;  Cal cul

adr esse de t ab
et  
t r ansmi ssi on
de l ’ adr esse
t ab à MULT

. . .
JSR MULT
. . .

MULT
. . .

;  adr esse de
t ab dans R0

LDR R1,  R0,  #0 ;  R1 ¾ t ab[ 0]
LDR R2,  R0,  #1 ;  R2 ¾ t ab[ 1]
ADD R1,  R2,  R1
LDR R2,  R0,  #2 ;  R1 ¾ t ab[ 2]
ADD R1,  R2,  R1
. . .
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������� ��� � 	 i f  ( . . . )  { . . . }  el se { . . . }

i f  ( x > 5)  {
x += 1;

}
el se {

x - = 1;
}  

. . .
LDR R0,  R6,  #3 ;  R0 ¾ x
ADD R1,  R0,  #- 5  ;  x- 5
BRnz ELSE        ;  x- 5 
 0 ?
ADD R0,  R0,  #1
BR FI N

ELSE
ADD R0,  R0,  #- 1
. . .

FI N
. . .

i f  ( x == 5)  {
x += 1;

}
el se {

x - = 1;
}  

. . .
LDR R0,  R6,  #3 ;  R0 ¾ x
ADD R1,  R0,  #- 5  ;  x- 5
BRnp ELSE        ;  x- 5 � 0 ?
ADD R0,  R0,  #1
BR FI N

ELSE
ADD R0,  R0,  #- 1
. . .

FI N
. . .

�����������������������! #"$���%#&'�

¢�(�¤D¸<¬�©
±

ª ®�)
¹

§ ª ®+* whi l e ( . . . )  { . . . }

whi l e ( x > 5)  {
x += 1;

}

. . .
BOUCLE LDR R0,  R6,  #3 ;  R0 ¾ x

ADD R1,  R0,  #- 5  ;  x- 5
BRnz FI N         ;  x- 5 
 0 ?
ADD R0,  R0,  #1
STR R0,  R6,  #3
BR BOUCLE

FI N
. . .

¢�(�¤D¸<¬�©
±

ª ®$, ¬�»�* f or ( i ni t ;  t est ;  updat e)  { . . . }

f or  ( i =0;  i  < 5;  i ++)  {
x += 1;

}

. . .
BOUCLE LDR R0,  R6,  #4 ;  R0 ¾ i

ADD R1,  R0,  #- 5  ;  i - 5
BRnp FI N         ;  i - 5 - 0 ?
LDR R0,  R6,  #3   ;  R0 ¾ x
ADD R0,  R0,  #1
STR R0,  R6,  #3   ;  R0 . x
LDR R0,  R6,  #4   ;  R0 ¾ i
ADD R0,  R0,  #1
STR R0,  R6,  #4   ;  R0 . i
BR BOUCLE

FI N
. . .

/10�0���&2���435 #"���76' #"��

��8+9�� � 9�:;��<=�?>79A@ 9AB�CA� @ ����>79A@�D ����@ ��:;E � � @ ���A	

F5G+H IAJ K'L

FNM�OAP�QSR LTK'L+IAH R H P�U V R L W7X J P�J V Y

��Z?�A� [;\=@�<=���^]=9_D �A\=@ �A	

F5`^a�W L bAXAP�O'V;c r et ur n d

F�e�O'a'f'L aSV J O'a�g IAH R7L h'L P�IAX L i'R Y W bAX V H V�R L V O'bSR a'Y

K'H aAW R2 j

��Z?9A>=>7�_D 	

F5k^KSR L W W LTK'L+R L V O'b'R7K'H aAW R7 j

. ORI G x3000
LD R0,  A
LD R1,  B
JSR MULT
ADD R5,  R2,  #0
LD R0,  C
LD R1,  D
JSR MULT
ADD R5,  R5,  R2
HALT

;  - - - Donnees
A . FI LL x0002
B . FI LL x0002
C . FI LL x0002
D . FI LL x0003
;  - - - Pr ocedur e de mul t i pl i cat i on
MULT AND R2,  R2,  #0
LOOP ADD R2,  R2,  R1

ADD R0,  R0,  #- 1
BRp LOOP
RET
. END
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. ORI G x3000
LD R0,  A
LD R1,  B
JSR MULT
ADD R5,  R2,  #0
LD R0,  C
LD R1,  D
ST R5,  BAK_R5
JSR MULT
LD R5,  BAK_R5
ADD R5,  R5,  R2
HALT

;  - - - Sauvegar de
BAK_R5 . BLKW 1
;  - - - Donnees
A . FI LL x0002
B . FI LL x0002
C . FI LL x0002
D . FI LL x0003
;  - - - Pr ocedur e de mul t i pl i cat i on
MULT AND R2,  R2,  #0
LOOP ADD R2,  R2,  R1

ADD R0,  R0,  #- 1
BRp LOOP
RET
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CALLER . . .

AND R0,  R0,  #0
ADD R0,  R0,  #2 ;  a p 2
STR R0,  R6,  #7 ;  Tr ansmi ssi on de a par  

l a pi l e
ADD R0,  R0,  #1 ;  b p 3
STR R0,  R6,  #8 ;  Tr ansmi ssi on de b par  

l a pi l e
STR R6,  R6,  #6 ;  Sauvegar de du cont ext e 

cour ant
ADD R6,  R6,  #4 ;  Aj ust ement  poi nt eur  de 

cont ext e
JSR MULT
LDR R0,  R6,  #5 ;  R� cup� r at i on de l a 

val eur  de r et our
. . .
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MULT
STR R7,  R6,  #1 ;  Adr esse r et our
STR R0,  R6,  #6 ;  Sauvegar de 
STR R1,  R6,  #7 ;  des r egi st r es 
STR R2,  R6,  #8 ;  modi f i � s
LDR R0,  R6,  #3 ;  R0 p a
LDR R1,  R6,  #4 ;  R1 p b
AND R2,  R2,  #0

LOOP LDR R2,  R6,  #5
ADD R2,  R2,  R1
STR R2,  R6,  #5 ;  var  c  p R2 
ADD R0,  R0,  #- 1
BRp LOOP
STR R2,  R6,  #0 ;  Val eur  r et our  
LDR R0,  R6,  #6 ;  R� cup� r at i on
LDR R1,  R6,  #7 ;  des r egi st r es 
LDR R2,  R6,  #8 ;  modi f i � s
LDR R7,  R6,  #1 ;  Adr esse r et our
LDR R6,  R6,  #2 ;  Li b� r at i on du 

cont ext e
RET
. END
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Somme ( i nt  n)  {
i f  ( n > 1) r et ur n ( n + Somme( n- 1) ) ;
el se r et ur n 1;

}

SOMME STR R7,  R6,  #1 ;  Adr esse r et our
STR R0,  R6,  #4 ;  Sauvegar de
STR R1,  R6,  #5 ;  des r egi st r es 
LDR R0,  R6,  #3 ;  Lect ur e de n sur  l a pi l e
ADD R1,  R0,  #- 1 ;  n > 1 ?
BRnz FI N
STR R1,  R6,  #9 ;  Tr ansmi ssi on de n- 1 par  l a pi l e
STR R6,  R6,  #8 ;  Sauvegar de du cont ex t e cour ant
ADD R6,  R6,  #6 ;  Aj ust ement  poi nt eur  de cont ext e
JSR SOMME
LDR R1,  R6,  #6 ;  R� cup� r at i on de l a val eur  de r et our
ADD R0,  R1,  R0 ;  n + Somme( n- 1)

FI N STR R0,  R6,  #0 ;  Val eur  r et our  
LDR R0,  R6,  #4 ;  R� cup� r at i on
LDR R1,  R6,  #5 ;  des r egi st r es 
LDR R7,  R6,  #1 ;  Adr esse r et our
LDR R6,  R6,  #2 ;  Li b� r at i on du cont ex t e
RET


