Example Procedure Call

int simple(int a_value);

return (a_value);

and

Suppose initial value is in r0
and final value is required in r1.

Procedure accepting one variable

returning one value

Gorry Fairhurst, 1999

University of Aberdeen, UK

0

0

Memory
PUSH r0 S

~NO O~ WNRFO

JSR 5

ADD sp, #2
MOV r1,r0
HALT

MOV r0, SP
MOV r0,3(r0)
RTS

Register r0

I
sP

FFFF

(II!
Program Caunter

Address

Value

Instruction Register

I

Memory
0 |PUSH r0
»|1 |JSR5
2 |ADD sp, #2
3 |[MOV r1,r0
4 |HALT
5 |MOV r0, SP
6 | MOV r0,3(r0)
7 |IRTS
Program Counter pjamor Vv
alue
L R e
Register r0 Address
Instruction Register
SP I
FFFF
Memory
—> |0 |PUSH 0 e
1 |JSR5
2 |ADD sp, #2
3 |MQOV r1,r0
4 |HALT
5 |MOV r0, SP
6 | MOV r0,3(r0)
(Iﬂl 7 IRTS
’%\/{C%unter—‘ Value
0 ; 0 PUSH r0
Register r0 Address
Instruction Register
1
SP

FFFF




Memory
— |0 [PUSH 0 1
1|JSR5
2 | ADD sp, #2
3 | MOV rl1,r0
4 |HALT
5 | MOV r0, SP
6 | MOV r0,3(r0)
7 IRTS
lF(’)rogram Coulntle(; ] Value
PUSH r0
Register r0 Address [PUSHIOR
Instruction Register
SP
FFFF
Memory
— |0 |PUSH r0 1
1|JSR5
2 | ADD sp, #2
3 | MOV r1,r0
4 |HALT
5 | MOV r0, SP
6 | MOV r0,3(r0)
(II! 7 IRTS
lIz)rogram Coulnﬁ:rFFF ] Value
~ [ox0001 |
Register r0 Address ‘
1 ] Ir{struction Register
1
SP FFFF: 0x00
FFFF FFFE: Ox01
FFFD:
FFEFC:

Memory
— |0 |[PUSH 0 T
1 |JSR5
2 | ADD sp, #2
3 | MOV r1,r0
4 |HALT
5 | MOV r0, SP
6 | MOV r0,3(r0)
(IH! 7 IRTS
Program Counter
Value
[0 | | FFFF ]
Register r0 Address
Instruction Register
sp FFFE- PUSH r0
-_FFFF FFFE:
FFFD:
FFEFC:
Memory
— |0 |[PUSH 0 —
1 |JSR5
2 | ADD sp, #2
3 |[MOV r1,r0
4 | HALT
-2 5 | MOV r0, SP
6 | MOV r0,3(r0)
7 IRTS
Program Counter Value
I | Lo | 0x00
Register r0 Address
Instruction Register
SP FFFF: 000 REIGHHG
“[FFFD ] FFFE: 0x01
FFFD FFFD:
FFFC:




Memory
0 |PUSH 0
— ”|1|JSR5
2 | ADD sp, #2
3 |[MOV r1,r0
4 |HALT
5 | MOV r0, SP
6 | MOV r0,3(r0)
7 |IRTS
ﬂPlrogram Counter | value
[
JSR 5
Register r0 & Address
Instruction Register
]
SP FFFF: 0x00
FEFD FFFE: 0x01
FFFD:
FEFC:
Memory
—> |0 |PUSH rO
1|JSR4
2 | ADD sp, #2
3 | MOV r1,r0
4 |HALT
5 | MOV r0, SP
6 | MOV r0,3(r0)
7 IRTS
Program Counter Value
1 JSR5

Register r0 Address

Instruction Register

FFFF: 0x00
FFFE: 0x01
FFFD:
FFFEC:

Memory
— |0 [PUSH rO
1|JSR4
2 | ADD sp, #2
3 |MOV rl,r0
4 |HALT
5 | MOV r0, SP
6 | MOV r0,3(r0)
7 IRTS
Program Counter Value
[1 | [1 l
JSR 5
Register r0 Address
Instruction Register
SP FFFF: 0x00 SRS
FEFD FFFE: 0x01
FFFD:
FEEC:
Memory
— |0 |PUSH rO
1|JSR4
2 | ADD sp, #2
3 | MOV r1,r0
4 |HALT
5 | MOV r0, SP
6 | MOV r0,3(r0)
7 IRTS
Program Counter
Value
2 [ FFFD__| 35:5
Register r0 Address
Instruction Register
SP FFFF: 0x00 SRS
FEED FFFE: 0x01
FFFD:
FFFC:



Memory

PUSH r0 —
JSR 4

ADD sp, #2
MOV r1,r0
HALT

MOV r0, SP
MOV r0,3(r0)
RTS

(IIH
Program Cou = o | Value
[2 + L———————{0x0002

Register r0 Address l

~NO O WNRLO

l Instruction Register

N
SP FFFFT 0X00
FFFE: 0x01
FEFD FFFD:0x00
FFFC: 0x02
Memory
—> |0 |PUSH 0 1+
1 |JSR4
2 |ADD sp, #2
3 |MOV r1,r0
4 |HALT
5 |MOV r0, SP
6 | MOV r0,3(r0)
(IHH 7 IRTS
Program CourTeri
Val
(5 L[ FFFD | OZ;?
Register r0 Address
Instruction Register
SP FFFF: 0X00 USR5
FFFE: 0x01
FFFB FFFD:0x00
FFFC:0x02

-2
0

Program Counter

Memory

PUSH r0 —
JSR 4

ADD sp, #2
MOV r1,r0
HALT

MOV r0, SP
MOV r0,3(r0)
RTS

~NO O WNRFLO

Value

2

| [ FFFD

Register r0
N
SP

FFFB

R
Address SRS

Instruction Register

JSR5 ]
FFEFOx00 | PoRe

FFFE: 0x01
FFFD:0x00
FFFC:0x02

Memory

PUSH r0
JSR 4
ADD sp, #2
MOV rl1,r0
HALT
MOV r0, SP  +—
MOV r0,3(r0)
RTS

~NoohwWNRO

(IH!
Program Coumer Value

5

5

Register r0  Address

]
sP
FFFB

ox00 |

Instruction Register
FFFFT0X00
FFFE: 0x01
FFFD:0x00

FFFC:0x02




Memory
0 |[PUSH 0
1|JSR4
2 | ADD sp, #2
3 |[MOV r1,r0
4 |HALT
—>|5 |[MOVr0,SP +—
6 | MOV r0,3(r0)
7 IRTS
P5rogram Counter5 Value
5 s ]
Register r0 Address
Instruction Register
sp FFFF: OX00 [ 1]
FFFE: 0x01
FFFB FFFD:0x00
FFFC:0x02
Memory
0 |PUSH r0
1|JSR4
2 |ADD sp, #2
3 |MOV r1,r0
4 |HALT
—|5 |[MOV 0, SP -
6 | MOV r0,3(r0)
7 |IRTS
Program Counter Value
5 LS ‘ MOV 3,5
MOV r0, SP
Register r0 Address o,
[FFFB | Instruction
MOV r0, SP |
SP FEFF: 0X00 MOV r0, SP
FFFE: 0x01
| FFFB | :
EEFEB FFFD:0x00
FFFC:0x02

Memory
0 |PUSH 0
1 |JSR4
2 |ADD sp, #2
3 | MOV r1,r0
4 |HALT
—|5 [MOV 0, SP A
6 | MOV r0,3(r0)
7 IRTS
Program Counter
[5 | 5 l
Register r0 Address
Instruction Registlr
sp FFFF: OX00 MOV r0, SP
FFFE: Ox01
FFFB FFFD:0x00
FFFC:0x02
Memory
0 [PUSH 0
1|JSR4
2 | ADD sp, #2
3 |MOV r1,r0
4 |HALT
—|5 |MOV 0, SP
6 | MOV r0,3(r0)
7 IRTS
Program Counter Value
L | L5 | MOV r0, SP
Register r0 Address :
FFFB Instruction Register
SP FFFFT OX00 MOV 10, SP
FFFE: 0x01
FFFB FFFD:0x00
FFFC:0x02




M

~NOUITRAWNEO

emory

PUSH r0
JSR 4

ADD sp, #2
MOV r1,r0
HALT

MOV r0, SP
MOV r0,3(r0) 1
RTS

—
(1]
Program Counter
O,

|6 [ )6
Register r0 “ Address

Value

[+
Program Counter

Memory

PUSH r0
JSR 4

ADD sp, #2
MOV r1,r0
HALT

MOV r0, SP
MOV r0,3(r0) T

~NoOUIRAWNEFO

RTS

Value

I O

Register r0 Address

FFFB

SP
FFFB

Instruction Register

FFFF-OX00 MOV 10, SP

FFFE: 0x01
FFFD:0x00
FFFC:0x02

(1]
Program Counter

Memory

PUSH r0
JSR 4

ADD sp, #2
MOV rl,r0
HALT

MOV r0, SP
MOV r0,3(r0)
RTS

~NoubhwWNRO

Value

I3 | L6

Register r0 Address

FFFB
sP

FFFB

Instruction Registir

FFFF: OX00 MOV 0, 3(r0)

FFFE: 0x01
FFFD:0x00
FFFC:0x02

FFFB

Instruction Register

SP
FFFB

FFFF 0X00 MGV 10, SP

FFFE: 0x01
FFFD:0x00
FFFC:0x02

+3 -

Memory

PUSH r0
JSR 4

ADD sp, #2
MOV rl1,r0
HALT

MOV r0, SP
MOV r0,3(r0) 1
RTS

~NoohwWNRO

+
Program Counter

[6 | | _FFFE

Value

Register r0 Address
FFFB

Instruction Register

sP
FFFB

FFFF: OX00 MOV 10, 3(r0)

FFFE: 0x01
FFFD:0x00
FFFC:0x02

oV r0, 3(ro



Program Counter

Memory
0 |[PUSH rO
1|JSR4
2 |ADD sp, #2
3 |[MOV r1,r0
4 |HALT
5 | MOV r0, SP
6 | MOV r0,3(r0) 1
7 IRTS
F;rogram CounterH_H: Value
ST MOV 16, 3(10)
V
Register 0 Address OV r0, 3(r0
FFFB Instruction Register
SP FFFF: OX00 MOV r0, 3(r0)
FFFE: 0x01
FEED FFFD:0x00
FFFC:0x02
Memory
0 | PUSH ro
1|JSR4
2 |ADD sp, #2
3 MOV r1,r0
4 |HALT
5 |MOV r0, SP
6 | MOV r0,3(r0) 1
7 |IRTS
Program Counter Value
17 | [ FFFF___|
Register r0  Address MOV r0, 3(0)
0x0001 Instruction Register
SP FFFF: 0X00 MOV r0, 3(r0)
FFFE: 0x01
FFFB FFFD:0x00
FFFC:0x02

Memory

PUSH r0
JSR 4

ADD sp, #2
MOV r1,r0
HALT

MOV r0, SP
MOV r0,3(r0)
RTS

|

~NoOUIRAWNEFO

s m— Value
6 |
Registerr0  Address
Instruction Register
sp FFFFT OX00 MOV 10, 3(r0}
FFFE: 0x01
FFFB FFFD:0x00
FFFC:0x02
Memory
0 |PUSH 0
1[JSR4
2 | ADD sp, #2
3 |[MOV rl,r0
4 |HALT
5 MOV r0, SP
—|6 | MOV r0,3(r0)
7 |IRTS
Program Coumer Value
7 — MOV 16, 3(10)
Register r0 “ Address OV10. 300
0x0001 Instruction Register
sp FFFFT0X00 MOV r0, 3(r0)
FFFE: 0x01
FFFB FFFD:0x00
FFFC:0x02




Memory
0 |PUSH O
1|JSR4
2 | ADD sp, #2
3 |[MOV r1,r0
4 |HALT
5 |MOV r0, SP
6 | MOV r0,3(r0)
F;rogram Counter7 Value
IEAR P A
RTS
Register r0 Address
0x0001 Instruction Register
SP FFFF:0X00 MOV 0, 3(r0)
FFFE: 0x01
FEED FFFD:0x00
FFFC:0x02
Memory
0 [PUSH r0
1|JSR4
2 |ADD sp, #2
3 |MOV r1,r0
4 |HALT
5 | MOV r0, SP
6 | MOV r0,3(r0)
>|7 IRTS 1
Program Counter ‘ Value
7 | [ FFFB | TS
Register r0 Alldress RTs ]
0x0001 Instruction Register
SpP FFFF: 0X00
FFFE: 0x01
| FFFB | :
EEFEB FFFD:0x00
FFFC:0x02

~NoOUIRAWNEFO

Memory

PUSH r0

JSR 4

ADD sp, #2
MOV r1,r0
HALT

MOV r0, SP
MOV r0,3(r0)
RTS I

>
Program Counter

7z JL7r ]

Register r0 Address

0x0001

Value
RTS

Instruction Regist&r

sP FFFF:
FFFE:

FFFB FFFD:0x00

FFFC:0x02

OX00 RTS
0x01

~NoohwWNRO

Memory

PUSH r0
JSR 4

ADD sp, #2
MOV rl1,r0
HALT

MOV r0, SP
MOV r0,3(r0)

.
Program Counter ‘

[7 | | _FFFB |

RTS 1
Value—l

———[0X00 02

Register r0 Address
0x0001 Instruction Register
SP FEFF 0X00
FFFE: 0x01
FFFB FFFD:0x00
FFFC:0x02




.
Program Counter ‘

M

~NOUITRAWNEO

emory

PUSH r0
JSR 4

ADD sp, #2
MOV r1,r0
HALT

MOV r0, SP
MOV r0,3(r0)
RTS I

2 FFFB
Register r0 Address
0x0001 —’7

Value

DX00 02

Instruction Register

~OX00

SP FFFF
FFFE: 0x01
FFFB FFFD:0x00
FFFC:0x02
Memory
0 |[PUSH rO
1 |JSR4
>12 |ADD sp, #2 -
3 |[MOV r1,r0
4 |HALT
5 MOV r0, SP
6 | MOV r0,3(r0)
7 IRTS
Program Cou(rlter Value
: —
Register r0 “ Address DD sp.2
0x0001 Instruction Register
SP FFFFTOX00
FFFE: 0x01
FFFD FFFD:0x00

FFFC:0x02

Memory
0 |PUSH rO
1|JSR4
2 | ADD sp, #2
3 |[MOV r1,r0
4 |HALT
+2 5 | MOV r0, SP
6 | MOV r0,3(r0)
— |7 IRTS ]
|32rogram CounterFFFB value
2 _____JLFFF8 ] DX0002 ]
Registerr0  Address PX00.02
0x0001 Instruction Register
Sp FFFFOX00
FFFE: 0x01
EEED FFFD:0x00
FFFC:0x02
Memory
0 |PUSH r0
1|JSR4
— > |2 |ADDsp, #2 1+
3 | MOV r1,r0
4 |HALT
5 | MOV r0, SP
6 | MOV r0,3(r0)
7 IRTS
Program Counter Value
2 B2 |
Register r0  Address onspi2
0x0001 Instruction Register
s FEFE-0W0D
FFFE: 0x01
FFFD FFFD:0x00
FFFC:0x02




Memory
0 |[PUSH rO
1 |JSR4
—>|2 |ADD sp, #2
3 |[MOV r1,r0
4 |HALT
5 MOV r0, SP
6 | MOV r0,3(r0)
7 IRTS
Program Counter
2 L2 ]
Register r0 Address
0x0001 Instruction Regisler
SP FFFF: OX00 ADD sp,2
FFFE: 0x01
FFFD FFFD:0x00
FFFC:0x02
Memory
0 |[PUSH r0
1 |JSR4
— >|2 |[ADD sp, #2 -
3 |[MOVrl,r0
4 |HALT
5 |MOV r0, SP
6 | MOV r0,3(r0)
7 IRTS
P3rogram Cou|ntler2 ] Value
Register r0  Address DD sp.2
0x0001 Instruction Register
SP FFFF: OX00 ADD sp,2
FFFE: 0x01
FFFF FFFD:0x00
FFFC:0x02

Memory
0 |PUSH rO
1|JSR4
—> |2 |ADD sp, #2 -
3 |[MOV r1,r0
4 |HALT
+2 5 | MOV r0, SP
6 | MOV r0,3(r0)
7 IRTS
Program Counter
2 Jl2 ]
Register r0 Address
0x0001 Instruction Register
SP FFFF: 0X00 ADD sp,2
FFFE: 0x01
|FFFF_ | .
FEFE FFFD:0x00
FFFC:0x02




