Indirect Addressing Example

Pseudocode to add a column of numbers:

sum = O;
for (i =count-1; i>=0; i--)
sum = sum + colum[i];

Beginning of Assembly L anguage Code using Direct Addressing:

; Code fragnent to add a col um of nunbers:

;. count contains the nunber of nunbers to be added

: Awll hold the sum

. XWIll hold the iteration count

; initialize the sum(A) to O, the iterator (X) to count-1

| dx count ; load the count into X
dex ; X = count - 1
clra ; clear A (initialize sumto 0)

; begin a |l oop to add the nunbers.
; fetch a nunber fromnmenory and add it to the sum

| oop: | dab col um???



Indirect Addressing Example (continued)

Listing file of HC11 code to add a column of numbersusing indrect addressing

| NO R ASVI

0000 [ 05]
0003 [ 02]
0004 [ 04]

0008 [ 05]
0008 [ 02]

000C [ 03]
000D [ 03]

00OF [ 04]
0011 [03]

0013 [04]
0016 [02]
0017 [02]
0019 [ 02]
001A [ 02]

FED01B
4F
18CED01D

186600
1B

2704

1808
205

Br0024
07
847F
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; ode fragnent to add a col unm of nuntoer s:

; count contai ns the nunber of nunbers to be added
. Awll hold the sum

; XWIIl hold the iteration count.

; YWII hold the address of the next colunm entry.
; initialize the sum(A to 0, theiterator (X to
; count, and the Y register to the address of the
; first itemin the col um.

| dx count : load the count into X
clra cinitialize sumto O
| dy #columm ; y < address of col unm[ 1]

; begin aloop to add the nunbers.
; fetch a nunbber fromnenory and add it to the sum

loop: Idab 0,y ; B < colum[i]

aba ; Add this to sum
: now check i f we' re done

dex o X=X-1
beq done ; 1T X=0, we're done
cif we're not done, increnent Y and conti nue

; Y<-address of col umm[i +1]
; junp back to | oop start

i ny

bra | oop

; We're done, so store the sumin nenory, then halt.

done: staa sum
tpa
anda  #$7f
tap
stop



Listing file of HC11 code to add a column of numbersusing indrect addressing (continued,
showing the data area including the column to add)

38
39 ; and here's the data area
40
001B 0007 41 count: dw 7
001D 01 42 columm: db $1
001E 02 43 db $2
001F 03 44 db $3
0020 05 45 db $5
0021 07 46 db $7
0022 0B 47 db $b
0023 oD 48 db $d
0024 00 49 sum db 0
50
51 ; and set up the reset vector
52
FE 53 org Hffe
FFFE 0000 54 reset: dw $0000
55
Synibol Tabl e
GO.UWN 001D
GANT 001B
DONE 0013
LaP 0008
RESET FE

SM 0024



Stack example, showing jumpsto and returns from nested subroutines
Assenbl ed wth CASW 6/22/00 1:18:21 PM PAE 1

STAK ASV

2000
2000 [ 03]

2003 [ 06]

2006 [ 02]
2007 [ 02]
2009 [ 02]
200A [ 02]

8050
8050 [ 02]
8052 [ 06]
8055 [02]
8057 [ 05]

8058 [02]

805A [ 05]

HE
H+HE

8E1IHF

B80S0

07
847F

A8

8600
BCB058
@00
39

8600
39

2000

CoOo~NOoO U, WNPEF

; this chunk of code has a nain programwhich calls
: a subroutine, and that subroutine calls anot her

; subroutine. This code denonstrates the use of the
; stack for storing return addresses of subrouti nes,
: and the use of the JSR and RIS i nstructi ons.

;initialize P so the stack wll start at address
; 1fffh and grow downward toward 0000h
; Sart the programat 2000h, so there's no overlap

org $2000 ; start the programat 2000h
nmain: |ds  #$1fff ;initialize stack to 1fffh

; call the first of the dummy subroutines, which
; WIl call the other one

jsr subr1
; then we're done: set up the stop bit and stop
tpa

anda

tap
stop

#HErt

; here's the first of our dummy subroutines. we'll
; put our subroutines sonewhere el se in nenory.
; subrl wll do nothing useful except call subr2

org $3050 ; subroutines begin here
subrl: ldaa #$00 ; clear A (sonething to do)
jsr subr 2 ; cal the next dunmy subrtn
[dab  #$00 ; clear B (sonething to do)
rts ; return fromsubrl to nain

; here's the second of our dummy subroutines. it
; Wll do nothing useful except return

subr2: Idaa #300 ; clear A (sonething to do)
rts ; return fromsubrl to nain

: set up the reset vector
org $fffe
reset: dw $2000



Stack, SP, PC framesfor the STACK.ASM example

after fetch of jsr subrl

7 memory

1ffc
1ffd
1ffe
P » 1fff
8e 2000
1f 2001
ff 2002
S T~ |
¥
pc 2006

after execution of jsr subr2

7 memory

S 1ffb

80 1ffc
55 1ffd
20 1ffe
06 1fff
8e 2000
1f 2001
ff 2002

e

#

pc 8058

after execution of jsr subrl

7 memory

1ffc
P » 1ffd
20 1ffe
06 1fff
8e 2000
1f 2001
ff 2002
S T~ |
sp 1ffd
pc 8050

after execution of rts
(from subr2)

7 memory

80 1ffc
P »> 55 1ffd

20 1ffe
06 1fff
8Se 2000
1f 2001
ff 2002

e

sp 1ffd

pc 8055

after fetch of jsr subr2

7 memory

1ffb
1ffc
SP » 1ffd
20 1ffe
06 1fff
8e 2000
1f 2001
ff 2002
S T~ |
P 1ffd
pc 8055

after execution of rts
(from subrl)

7 memory

T T~ S
80 1ffc
55 1ffd
20 1ffe
P » 06 1fff
8e 2000
1 2001
f 2002
e
¥

pe 2005



More stack stuff: template for subroutineregister saving

; standard tenpl ate code for subroutine prol ogue and epil ogue.
; save all the CPU registers so we can use themfreely, then

; restore themat the end so the caller doesn’'t notice that

; they’ ve been used.

; note that since the stack is organi zed last-in-first-out,
; we pop (pull, on the HC1l) the registers fromthe stack in
; the opposite order from which we pushed them

ny_sub: pshb
psha
pshx

pshy
; useful code goes here

;.énd of useful code

pul'y
pul x
pul a
pul b
rts



