(e

S;\m/g M 4 LNL}S\'\. pWoLM(‘C/_(

Ve ST —

—

—

o Commedes are usd to  Pags  Infivmotim
whweon  the  caller ownd  Ahe  cullee .
®  Tho Wy that  the  Cally  cued Callee
Pass
NVPw’r IONAMJV—'?
ond CMQ—M (vemlt) e each  dthe

XS ‘H/\VWQJ\\ a W@/\d Qg wee Nl C et )

£\ ﬂnlL
Tar ="

8 Callor gL (OC yeLs oy

}OvﬂL +he V Pavavedt s

MW aq Saeciqcff Wy catipn 5

gt allew

a <MJ

1o QJ\L o

N put Do et s

\Cn-m o= Lt)fm')-wm.

Callee A Gels

P ,vaL e tuan  velliis

¢ gw\m?lw[\[;/

W QR

Spelcidc Lo cotusa

L’;MA[)’( ‘H/\Q 'y oz

AR v¥ey\

ta "1,.?"}* F YA'4 yl'uwm Va WY ¢

Qd'wvx t}\a’l[ %om\ LO (aa’-z_m




(1) YC% fgdes . ) NN — VLUV s Ve .ﬁn.’ovb-:‘ﬂmf

("1/) VVWAH’ C,gmh{ MM) — A P VI

(%) Stencly !“. —~  YCLlAL e fvb\/ﬂvihv\p_f.

\‘__ o\ )\ DN WA
gwcm\ \\(LLQ M N]

o W will fwsk ok el npw —vtcuswe Gabvatbwas

—MFMEMM&%%@_“_

™ VO felers




Y SR @&fh@tﬂﬂﬂ%&gm@¥yghp4hu;______

Poavanedts . ™ vf’%;u—e/j

—= ‘mmw
F\\kwbd#&w.
e ()
.i o Y ) G vl g
N i B B y

M A, b el ,pv&}* S W I‘CI/UM‘ —
¢, d

ad  pud (Uma M "Sum’ -

s

§—add— Xl fum sl U g

TW Mt mmr wiew (- 0!(/4\-4-?“_‘3]4 "J"LIJ_




N

W’}’hmj\ l: f 6.\/[ LO l .5 /
5 ot o
Waan ) e

ﬁst. 1\“4‘ ﬁl,bnﬁ.dl SL[W\:
7 7 <)

Slw :M fa‘b)/s

suws = Ad (C,A )

q

)
Add Gt x, wty) Oy s Y
(\' et~ (X +\/\)')
)
— )
][cglx(}n{f"g (/!l'jw" \\
\ { -
[ 5W$ &7{0{ {C,{/!)J \
S — \




subl.s: Add subroutine : .
input: d0 = first number i *
di second number i

output: d0 = sum

# % A ok ¥ X

xdef start, stop, pausel N P
xdef a, b, ¢, d, sum

start:
move.l a, dO ; put first parameter in agreed location
move.l Db, dl ; put second parameter in agreed location
jsr Add
move.l dO, sum ; get sum from agreed return location
pausel:
move.l ¢, dO ; put first parameter in agreed location
move.l d, di ; put second parameter in agreed location
jsr Add
move.l dO0, sum ; get sum from agreed return location
gtop: nop
a do.l 23
bs dec.l 12
o de.l 11
d; dc.l 67
sum: ds.1 1
L T R This is the only way to show clearly
B i o i i it i i s i i i i i i i s e where a subroutine starts 11!ttt}
* Subroutine Add
* Input: d0 = first integer
* dl = second integer
* Qutput: d0 = sum
e e T T I T T If that’s not c¢lear enough, I don't
K 1o e e e i i e i o8 s e e i i e know what else to do.......
Add
add.l d1i, 4o : Add inputs and put result in agreed location
rts
end
.gdbinit:
break start
break stop

break pausel
disp/dw &sum
disp/dw &d
disp/dw &c
disp/dw &b
disp/dw &a
disp/i $pc
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*
* gub2a.s: Add subroutine
* input: d0 =
* dl =
* output: 40 =
*
xdef start, stop,
xdef a, b, ¢, 4,
gstart: N
move.l #a,de\
move.l #b,(dii
jsr B =
move.l d0O, sum
pausel:
move.l #c, 4O
move.l #d, di
jsr Add
move.l dO0, sum
stop nop
a: dec.l 23
b: de.1l 12
C: dec.l 11
d: dc.l 67
sums: ds.l 1
K m e m e e L e e e e e e e e e e e e e e e e e e e - —- = =
Y s meas s G (S e GRS e SRS PE{eS SRS PRIES NI PRIES SIS mwes swes s
* Subroutine Add
* Input: dO0 = ADDRESS of the
* dl = ADDRESS of the
* Qutput: 40 = sum
K C L L L L L L L e e e e e e e e e e e e e m m e e e ——-————
P i i e e R S GNP B S RN RSODE OGN SW0E SN SR e
Add:
movea.l d0, a0
move.l (a0), d7\
movea.l d1, a0 )
add.l {(a0), 47
move.l d7, doO
rts
end
.gdbinit:
break start
break stop
break pausel
disp/dw &sum
disp/dw &d
disp/dw &c
disp/dw &b
disp/dw &a

disp/i S$pc

ADDRESS of the first integer k
ADDRESS of the second integer

pausel
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put
put

get

put
put

get

first integer
second integer

know what else to do

get first number

add second number to the

If that’s not clear enough,

first

first parameter in agreed location
second parameter in agreed location

sum from agreed return location

first parameter in agreed location
second parameter in agreed location

sum from agreed return location

This is the only way to show clearly

where a subroutine starts t(!irtitilnd

--------

I don’t

put sum in agreed return location

need (243



*
* gub2b.s: Add sgubroutine
* input: A0 = ADDRESS of the first integer -
o Al = ADDRESS of the second integer / |, J aﬂﬁ“
* output: d0 = sum [ ADMO [ouHrFE =2 )
* I,‘ v .
xdef start, stop, pausel —
xdef a, b, ¢, d, sum
start: . ,Ly%%“J
move.l #a, a0 ) ; put first parameter in agreed location
move.l #b, al / ; put second parameter in agreed location
jsr Add—
move.l dO, sum ; get sum from agreed return location
pausel:
move.l #c, a0 ; put first parameter in agreed location
move.l #d, al ; put second parameter in agreed location
jsr Add
move.l dO, sum ; get sum from agreed return location
stop nop
a dec.l 23
bk dc.l 12
ai dc.l 11
ks de.l B7
sum ds.l 1
L This is the only way to show clearly
B e v s S s S R e R S S S S S S S where a subroutine starts !I!I!11111]
* Subroutine Add
* Tnput: a0 = ADDRESS of the first integer
* al = ADDRESS of the second integer
* Qutput: 4d0 = sum
R e e If that’s not clear enough, I don’t
L i e know what else to do.......
Add:
move.l {(a0), d7 ; get first number
add.l (a1), d7 ; add second number to the first
move.l d7, d01§:' ; put sum in agreed return location
rts \
\
end LusiWV
Lydbinilts
break start
break stop
break pausel
disp/dw &sum
disp/dw &d
disp/dw &c
disp/dw &b
disp/dw &a

disp/i $pc
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address of the sum variable \
Add will update the sum variable s

lwq&-‘ e'ﬂ‘ ;’-Qv? “&W‘( 1»\@

first parameter in agreed location
second parameter in agreed location
third parameter in agreed location

first parameter in agreed location
gecond parameter in agreed location
third parameter in agreed location

This is the only way to show clearly
T1rrritryd

.........

where a subroutine starts

If that’s not clear enough, I don’t

know what else to do

; add second number to the first
; update the sum

*
* gub3.s: Add subroutine
* input: dO0 = the first integer
* dl = the second integer
* a0 =
* output: None.
*
xdef start, stop, pausel
xdef a, b, ¢, d, sum
start: i
move.l a, do . ; put
move.l b, alliﬁ“ 7 put
move.l #sum, a0 ; put
Jjsr Add
paugel:
move.l ¢, dO ; put
move.l d, dil ; put
move.l #sum, a0 ; put
jsr Add
stop nop
a: dev.l 23
b: dc.l 12
C: dc.l 11
d: dc.l 67
sum ds.1l 1
K o e e e e m e e e e e e mm e e e e e = =
B cis s e S S SRR SRS SRS e SN ST SR W et R SRR G S
* SQubroutine Add
* Inmput: d0 = first integer
* dl = second integer
* a0 = address of sum variable
K m m e e e e e e e e e e ——— =
B e o s e e N SR A s Sm S e SR SO SRS SO e
Add:
add.1l di, do
move.l d0, {(a0)
rts
end
.gdbinit:
break start
break stop
break pausel
disp/dw &sum
disp/dw &d
disp/dw &c
disp/dw &b
disp/dw &a

disp/i Spc
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sub3.s: Add subroutine
input: A0 = ADDRESS of the first integer
Al ADDRESS of the second integer
A2 = ADDRESS of the sum variable
output: None. Add will update the sum variable

% S k * * A&

xdef gstart, stop, pausel
xdef a, b, ¢, 4, sum

start:
move.l #a, a0 ; put first parameter in agreed location
move.l #b, al ; put second parameter in agreed location
move.l #sum, a2 ; put third parameter in agreed location
jsr Add

pausel:
move.l #c, a0 ; put first parameter in agreed location
move.l #d, al ; put second parameter in agreed location
move.l H#sum, a2 ; put third parameter in agreed location
jsr Add

stop: nop

a dec.l 23

b3 de.1 12

(8 dc.1l 11

i dc.1l 67

sum: ds.l 1

L e G I This is the only way to show clearly

L i where a subroutine starts !!!11t111]

* Subroutine Add

* Input: a0 = ADDRESS of the first integer

* al = ADDRESS of the second integer

* a2 = ADDRESS of the sum variable

L e I A If that’s not c¢lear enough, I don't

L i T know what else to do.......

Ada:
move.l (a0), 47 ; get first number
add.l (a1}, 47 ; add second number to the first
move.l d7, (a2) ; update the sum
rts
end

.gdbinit:

break start

break stop

break pausel
disp/dw &sum
disp/dw &d
disp/dw &c
disp/dw &b
disp/dw &a
disp/i Spc
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* sub5.s
*

* Illustrates local variables in non-recursive functions.
* Here, we put local variables in memory.

*
xdef start, stop, B, s, result, i
suba.l #80, SP ; So I don;t crash when displaying the stack
¥ SEEEs S o mm e e s —— Main
* main ()
* { int B[10], s:
* s = sum(B, 3);
¥ ]
T o o e e i e e e
start:
move.l #B, d0
move.l #10, di
bsr sum ; Call sum with B and 3
move.l d0, s : Put return value in s
stop: nop
B: de.l1 2, 1, 3, 4, 1, 2, 1, 1, 2, 2
8z ds.1 1

Fokkkkkkkokkkkkkkkkkkkkkkkkrkk* Syubroutine sum with local variables in memory
* int sum(int A[], int N) ==> A[] in d0, N in dl
* ==> result in do0
{ int result
int i

*
*
*
® result = 0;

* for (i = 0; i < N; i++)
* result += A[i];

* return result;

*

*

* Note: d0 = address of array A[]
* dl = value of N
K kkkhkhkdhkk Ak hkhkkkhkkhkhkhkhkhkhkhkkk

sum: move.l #0, result

move.l #0, i

Test if 1 >= N
If so, exit for-loop

forloop:cmp.l i, dl
ble fordone

w we

Get start of array in a0
Compute offset

move.l d0, a0
move.l i, d2
mals #4, 4z ;

move.l 0(al0,d2.w), d2 ; Fetch A[i] in d2

~g me

add.l d2, result ; result := result + A[i]
addg.l #1, i ; increment i
bra forloop
fordone:move.l result, do ; Return subprogram return value in do0
rts
* Local variables for sum subprogram
result: ds.l 1
i: ds.1l 1
K e e e End of sum subroutine
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