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STEPPER 1 .0

STEPPER i  s  a  so f  t t ^ ra  r e  n l ach  i  ne  code  debugge r  u rh  i ch  se rves  much
the  san te  pu rpose  as  a  ha rdware  f  r on t  pane l ,  bu t  i  n  a  more
comprehens i ve  manne r .  A t  a l l  t i n res ,  t he  sc reen  d i sp lays  a l l
cPU  reg i s te r s  and  f l ags ,  t he  t op  t l e l ve  by tes  o f  t he  s tack ,  and
a  64  by te  w indow  o f  memory  cen te red  on  t he  l oca t i on  i nd i ca ted
by  t he  P rog ram coun te r  r eg i s te r .  I n  s rEPpER,  op t i ons  ex i s t  f o r
' rExam in ing  o r  mod i f y i nS  any  reg i s te r ,  f l ag ,  o r  memory  by te
*B lock  mov ing  any  s i zed  b l ock  o f  memory  t o  any  roca t i on
' tB lock  f  i  I  I  I ng  any  s i zed  b l ock  o f  memory  w i  t h  any  s l ng le  by te
*S  i  ng l  e - s tep  execu t  i ng  any  i  ns t r uc t  i on
' tSe t t  i ng  and  remov  i  ng  a  b reakpo i  n t
*Execu t i ng  code  f r on r  any  po in t
*Se t t i ng  I npu t / ou tpu t  n rode  t o  ASC l l ,  oc ta l ,  o r  hex
*Re loca t l ng  STEPPER anywhe re  i n  memory

STEPPER commands  a re  a l  I  i n i t i a t ed  by  t yp ing  a  s i ng le
cha rac te r .  ! f  add i  t i ona l  i n f o rma t i on  i s  r equ i red ,  t he  p rog ram
wi l l  ask  f o r  i t .  commands  a re  b roken  do rn rn  i n to  f ou r  bas l c
S roups l  Cu rso r  l v l ovemen t ,  l npu t / 0u tpu t ,  l r l a c ro ,  and  Execu t i ve .
No te :  I n  t h i s  documen ta t i on ,  t he  p re f i x  r c t l  I  means  t ha t  t he
fo l l o l v i ng  l e t t e r  i s  t o  be  en te red  wh i l e  ho ld i ng  down  the
Con t ro l  key .

CURSOT{ l . l  0VE l l  E l l T C0 I l  l ' IANDS:

Se t  t he  h i gh  o rde r  by te  o f  t he  P rog ram Coun te r  and  move
the  cu rso r  t o  t he  resu l t i ne  P rog ram Coun te r  l oca t i on .

Examp  I  e :
>H
Address?

>06

b, i l l  se t  the  h ieh
equa  I  to  06 .  The

Se t  t he  l ow  o rde r
t he  cu rso r  t o  t he
Examp l  e :

>L
Address?

> l+E

td l l l  se t  t he  l o r ^ r
t o  hE .  The  h  i  gh

o rde r  by te  o f  t he  P rog ra rn  Coun te r
l ou r  o rde r  by te  w i l l  no t  be  a f f ec ted .

by te  o f  t he  P rog ram Coun te r  and  move
resu l t i ng  P rog ram Coun te r  l oca t i on .

o rde r  by te  o f  t he  P rog ra rn  Coun te r  equa l
o rde r  by te  w i l l  no t  he  a f f ec ted .

Se t  bo th  h i g t r  and  l ow  o rde r  by tes  o f  t he  P rog ram
Coun te r  and  move  t he  cu rso r  t o  t he  resu l t i ng  l oca t i on .
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Examp l  e :
>.J
Add ress?

>064E

Wi l l  se t  t he  P rog ram Coun te r  equa l  t o  061+E .

c t l  L  Move  t he  cu rso r  r l sh t  one  by te  and  i nc remen t  t he
Prog ram Coun te r  i  f  t he  cu rso r  po in t s  t o  t l i e  memory
v l i ndow ;  o the rw i se ,  i f  t he  cu rso r  po in t s  t o  t he  reg i s te r s
o r  f l ags ,  move  t he  cu rso r  i ' i gh t  t o  t he  nex t  r eg i s te r
o r  f  l ae .

Exan rp le :
) c t l  L

W i l l  r nove  t he  cu rso r  r i gh t  one  by te .

c t l  H  l . l o ve  t l r e  cu rso r  l e f t  one  by te  and  i nc remen t  t he
Prog ran r  Coun te r  i  f  t he  cu rso r  po in t s  t o  t l r e  memory
w indov , r i  o t he ru r i se ,  i f  t he  cu rso r  po in t s  t o  t he  reg i s te r s
o r  f  l ags ,  move  t he  cu rso r  l e f t  t o  t l r e  nex t  r eg l s te r
o r  f l ag .

Examp le :
) c t l  t t

l l i I I  move  t he  cu rso r  I e f t  one  by te .

c t  I  J  I ' i o ve  t he  cu rso r  down  one  I  i ne  (  B  by tes  )  and
change  t he  P rog ram Coun te r  acco rd ing l y  i f  t he  cu rso r
po in t s  t o  t he  w indow  o f  memory ;  o the rw l se ,  i f  t he
cu rso r  po in t s  t o  t he  reg i s te r s  o r  f l ags ,  t h i s  comnand
i  s  i  gno red .

Examp l  e :
) c t l  J

t ^ l i l  I  move  t he  cu rso r  down  one  I  i ne .

c t l  K  l , l o ve  t he  cu rso r  up  one  l i ne  (8  by tes )  and
change  t he  P rog ram Coun te r  acco rd  i ng l  y  i  f  t f r e  cu rso r
po in t s  t o  t he  r ^ r i ndov r  o f  memory ;  o the rv r i se ,  i f  t he
cu rso r  po in t s  t o  t he  reg i s te r s  o r  f l ags ,  t h i s  command
i  s  i  gno red .

Examp l  e :
) c t l  K

Wi l l  move  t he  cu rso r  uP  one  l i ne .

c t l  D  Tab  t he  cu rso r  down  fou r  I  i nes  (52  by tes )  and
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ct l  u

change  t he  P rog ram Coun te r  acco rd ing l y  i f  t he
po in t s  t o  t he  w indo rn r  o f  memory i  o the rw i  se ,  i f
cu r so r  po i  n t s  t o  t he  reg i  s t e r s  o r  f l ags ,  t h i  s
i  s  i gno red .

Examp l  e :
) c t l  D

l { i l l  t a t>  t he  cu rso r  down  fou r  l i nes .

Tab  t he  cu rso r  up  f ou r  l i nes  ( j ?  b : , t es )  and
change  t he  P rog ra r r  Coun te r  acco rd ing l l ,  i f  t he
po in t s  t o  t he  y r i ndo r , v  o f  memory ;  o t l r e r ' , . , r i s c ,  i f
c r r r so r  po in t s  t o  t he  reg i s te r s  o r  f l ags .  t h i s
i  s  i  gno red .

Exa rnp le :
) c t l  U

t ' / i l l  t aL ,  t l r e  cu rso r  up  f ou r  l i nes .

l . l o ve  t he  cu rso r  t o  t he  bank  o f

Examp I  e  :
>R
l , / i l l  cause t t re  cursor  to  po in t

r eg l s te r s  and  f l ags .

t o  t he  Accumu la to r .

cu  rso r
the
command

cL r r so r
t he
c omnra n d

P l ' l o ve  t l r e  cu rso r

Examp I  e  :
>P

t / l i l l  cause  t he
by  t he  P rog ra r r

to  the  memory  w indour .

cu rsor  to  po i  n t
Coun te r .

t o  t he  by te  i nd i ca ted

I I I  PUT /OUTPUT C0 l . 1 f ' lA f ' lDS :

De l
(o r  Rub )

Sh i f t  i npu t / ou tpu t  mode  t o  ASC l l ,  oc ta l ,  o r  hex .

Exan rp l  e :
)De l

! ' l i l  I  s r r y i t ch  t o  ASCI  I  i f  t he  cu r ren t  mode  i s  hex ,  oc ta l
i f  t he  cL t r r en t  r node  i s  ASC l l ,  o r  hex  i f  t l r e  cu r ren t
n rode  i s  oc ta l .  No te :  when  i n  t he  ASCI I  mode ,  a l l
commands  excep t  De l  a re  d i sab led ,  so  any  cha rac te r
excep t  De l  r v i l l  be  en te red  d i r ec t l y  i n t o  t he  memory
loca t  i on  o r  r eg i  s t e r  i nd i ca ted  by  t he  cu rso r .
Cha rac te r s  l v i l  I  be  en te red  r , r l  t h  pa r  i t v  ( b i t  7 ,
se t  h  i  eh .

-z
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c t  I  l l  h l r  i  t e  da  t a  t o  aud  i o  casse t t e

Examp l  e :'>cr l  
!J

Wr i t i ng

Wi l l  w r i t e  an  aud io  casse t t e  copy  o f  t he  memory
po in ted  t o  by  add resses  i n  t he  t , l r i t e  r ou t i l l e .  The
h ieh  o rde r  by te  o f  t t r e  f o l  l ow ing  add resses  (deno ted  nn )
I  s  t he  f i  r s t  page  o f  STEPPER (no rma l  I  y  page  01 .  )

" , ' '  o  " " * ( ' nn . i 4 )  
l o l . r  o rde r  b ) , t e  o f  t he  s ta r t i r r g  ac l d ress

(nn  2J )  _  h i gh  o rde r  by te  o f  t he  s ta r t i ng  add ress
(nn  2A )  l dv r . o rde r  by te  o f  t l r e  end ing  add ress
(nn  ZD l  h l g l r - q rde r  by te  o f  t he  end ing  add ress

c t l  R  Read  i n  an  aud io  casse t t e  p rog ram

Examp I  e  :
) c t l  R

Wi l l  r ead  i n  an  aud io  casse t t e  p rog ran  s ta r t i ng  a t
t he  l oca t i on  po ln ted  t o  by  t he  con ten t s  o f  ( 0118 )
and  end ing  a t  t he  l oca t i on  po in ted  t o  by  t he  con ten t s
o f  ( 011A) .  No te :  t h i s  command  w i  I  I  no t  f unc t i on  i f
you r  sys ten  i s  no t  Aud lo  Casse t t e  based .

MACR0  C0 l l  l ' 1  ANDS!

M B lock  move  mernory .

Exampl  e  r
>M
0 ld  s ta r t?

>  1610
0 ld  end?

> 161F
New s ta r t?

>1700

Wi l l  n rove  the  b lock  s ta r t ing  w i th  (1610)  and  end ing
wi th  (16 lF )  to  (1700) .  B locks  may  be  moved  up  o r
down In  memory ,  and  may  over lap  w i thou t  fea r  o f  da ta
propaga  t  i  on .

c t l  F  B lock  memory  f i  I  l .

Examp l  e :
) c t l  F

Da ta?
>00

Star t?
>15b0

\

d
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End  ?
>16FF

t r J i  I  I  change  a l  I  by tes  f  r om (  15h0 )  t h roug l r  ( 16FF)
i nc l us i ve  t o  00 rs .

c t l  N  Re loca te  STEPPER code .

Examp I  e  :
) c t l  N

New s ta r t i ng  page?
>3C
h f i l l  move  STEPPER so  i t  s t a r t s  a t  ( 3C00 )  and  ends  a t
(  l +hFF  )  .  l Jo te :  w l ren  STEPPER i  s  moved ,  i  t  r rdy  be  moved
up  o r  dou rn  i n  memory ,  bu t  i t  mus t  no t  ove r l ap  i t se l f ,
so  i t  mus t  be  moved  a  m in imum o f  9  pages .

Examp I  e  :
) c t l  N

New s ta r t i ng  page?
>0A
) c t l  N

New s ta  r t  i  ng  page  ?
>0k

Th i s  i s  a  seqL tence  t ha t  cou ld  be  used  t o  move  STEPPER
f rom page  01  t o  page  0h .

EX ECUT I  VE CO[ I } , iANDS :

escape  Vec to r  to  loca t lon  0000 .

Exampl  e :
)esc

I ' J i l l  j un rp  t o  0000 .

G  Execu te  code  s ta r t i ng  v r i t h  t he  by te  po in ted  t o  by
the  p rog ran r  coun te r .

Examp l  e :
>G

t { l  I  t  res to re  a l  I  reg is te rs  and  f  I  ags  to  the  va l  ues
spec i f l ed  on  the  sc reen  and  execu te  the  code  s ta r t lng
w i th  t l re  t i y te  po i  n ted  to  by  the  PFogram coun te r .

c t l  B  Se t s  t t r e  b reakpo l  n t  a t  t l r e  l oca t  l on  po i  n ted  t o
by  t he  p rog ran  coun te r .



f ? r e

Examp  I  e  :
) c t l  B

t J i  I  I  se t  t he  b reakpo in t  a t  t he  l oca t  i on  po in ted  t o  by
the  p rog ra rn  coun te r  and  remove  any  ex i s t i ng  u rea [po in t .
l vhen  t hc  b reakpo i  n t  i  s  encoun te re i  by  t f r e  cRu ,  

" on i , o  
r

v ' r i l l  be  vec to red  t o  s rEppER,  wh i ch  w i  i l  t l r en  i i sp tay -
t he  s ta tus  o f  t he  reg i  s t e r s ,  f l ags r  dhd  s tack  a t  t h ;
t ime  execu t i on  r ^ / as  ha l t ed .

Remove  any  ex i s t i ng  b reakpo in t .

Examp le :
) c t l  E

t { i l l  r e rnove  t he  b reakpo in t  i f  i t  ex i s t s .  I , t o t e :  c t l
and  c t l  E  a re  mos t  use fu l  l vhen  used  i n  con j  unc t  i on
u r i t h  t he  G  command .

F

c t l  E

S lnc le - s tep

Examp  I  e  :
>S

t J i l l  e xecu te
coun te r  and

S  i  ng l  e - s  t ep
rep l  aced  by

Examp  I  e :
>N

execu te  one  mac l r i ne  code  i ns t r uc t i on .

N

t l re  ins t ruc t ion  po in ted  to  b ) ,  the  p rogram
update  the  d isp lay  accord ing ly .

execu te  the  ins t ruc t ion  r , rh i ch  has  been
the  b reakpo i  n t .

vJ i  I  I  execu te  t he  i ns t r uc t i on  wh i ch  has  been  rep lacec l
by  t he  b reakpo ln t .  Th i s  command  i s  va l  i d  on l y  i f - i he
p rog ram coun te r  po in t s  t o  t he  by te  a f t e r  t he
b reakpo in t ,  as  i s  t he  case  u l hen  t he  cpu  encoun te r s
a  b reakpo in t  and  vec to r s  t o  s rEppER.  Th i s  . o r "und  i s
use fu l  when  used  i n  con junc t i on  w i t h  t he  c t l  B ,  c t l  E .
and  G  con rn rands .

DATA ENTRY:

Any  cha rac te r  wh i ch  i s  no t  r ecogn i zed  as  a  va l  i d  s rEppER
command  w i l l  s imp l y  be  en te red  as  da ta  i n t o  t he  l oca t i on
ind i ca ted  by  t he  cu rso r ,  whe the r  i t  r s  r eg rs te r ,  f l ae ,  o r
memory .

Examp l  e :
>2F

wou ld  en te r  2F  i n to  t he  l oca t i on  i nd i ca ted  by  t he  cu rso r .

-6-
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a l t e r  da ta  on  t l t e  s t ack ,  t he  . f  con rmand
the  p rog ram coun te r  equa l  t o  t he  s tac l<
s tack  can  t hen  be  mod i f  i ed  by  chang ing
desc r i bed  above .

shou ld  be  used  to  se t
a rea .  Da ta  on  t t re
n lemory  in  the  method

0A00
0A 01
0A02
0A0 3
0A04

Ca l  l  t he  sub rou t  i  ne  rH t l  ERS I

0405
0A06
0A07
0A08
0A09
OAOA
OAO B

l'lovr, t o
t ype  t he

)L
Add  res  s  ?

>00

Th  i s  l ^ r i  I  I  r epos  i t  i on  t he  p rog ram coun te r  a t  t he  f  i  r s t  by te  o f
t l r e  p rog ram.  I ' l o r r r ,  t o  execu te  i t ,  t ype  rG r  ( f o r  G0 ! ) .  The
sc reen  s l r ou l  d  nou /  be  h r l  ank  excep t  f o r  an  rA  t  i r r  t he  uppe r  I  e f  t
co rne r .  To  ge t  bac l<  t o  STEPPER,  t ype  any  c l r a rac te r .  The  A ,  B ,
and  C  reg i s te r s  shou ld  a l l  con ta i n  ze ros .  No r ^ r ,  on  t o  b i gge r
and  be t t e r  t h i ng r .  T r y  t he  f o l  l ov r i ng :

* l , l od i f y  t he  above  p rog ran r  t o  p r i n t  an  ra r .

*Res to re  t he  p ro6 ran t  coL rn te r  t o  0A00  and  s i ng le - s tep  execu te
some  o f  t l r e  p rog ram by  us  i ng  t he  I  S  I  co r , rmanc l  t o  see  how  i  t
r , vo r ks .

*P r i n t  you r  nan re

DE i . IONSTRATIO I ! PROGRAI , lS :

*Exa r i r p l e .  C lea r  t he  sc reen  and  w r i t e  an  tA t .  F i r s t ,
t he  p rog ram coun te r  mus t  be  se t  t o  0A00 .  To  do  t h i s ,  t ype  t he
fo l  l ow ing :

>J
Add ress?

>0A00
Then  t he  p rog ram nay  be  en te red  by  t yp ing  i n  t he  f o l l ow ing
da ta  (do  no t  t ype  t he  add resses  !  ) :

ADDRESS DATA EXPLAI IAT IO I . !

CD
E6
00
3E
RUB
A
RUB
RUB
cll
FA
00
CD
A8
01
c t l  B

execu t  e
fo l  l ow i

Load  t he  accL lmu la to r  w i t h  an  rA l
Change  t he  mode  t o  ASCI  I
En te r  t he  rA l
Sw i  t ch  t he  mode  t o  oc ta l . . .
and  back  t o  hex .
Ca l  I  t he  sub rou t  i  ne  tTV  I  t o  d i  sp l  ay  t he  cha rac te r

Ca l l  t l r e  sub rou t i ne  TKEYBRDT;  t h i s  w i l l  cause
the  rA r  t o  r ema in  on  t he  sc reen  un t i l  any
cha rac te r  i  s  t yped .
Se t  a  b reakpo in t  a t  t he  end  o f  t he  p rog ran t  so
we  end  up  i n  STEPPEI I  r r yhen  t he  p rog ram i s  done .

t he  p rog ram,  we  mus t  s t a r t  a t  t he  beg inn ing ,  so
ng  sequence  o f  i ns t r uc t i ons  t o  do  so :



-
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*P r i n t  you r  nan re  i n  t he  m idd le  o f  t l r e  sc reen  us ing  rTV  EDTr .

' tP r i n t  you r  nan re  i n  t he  m id t l l e  o f  t he  sc reen ,  f l ash ing  on  and
o f f .  (H in t  -  Use  t r ' r o  t t iELAy r  sub rou t i ne  ca l l s  and  an
uncond i  t  i ona l  l oop  t o  p rog ram beg inn ing  l oop ) .

*P r i n t  on l y  t he  128  poss ib l e  cha rac te r s  and  s top ,  us i ng  l ess
than  20  by tes  ( l l i n t  -  Load  Accun ru ra to r ,  save ,  D i sp lay ,  n " s to re
accun ru la to r ,  mod i f y  accun ru la to r ,  and  l oop  i f  no t  end ) .

Sco re :  Ove r  100  by tes  -  HA  !
Ove r  30  by tes  -  Fa i r
20 -25  by tes  -  Gooc i
15 -19  b r y tes  -  G ian t

(Can  be  done  I n  seven  by tes  i f  t he  cha rac te r s  a re
d i sp layed  i n  descend ing  o rde r )

u t  *o ,

SPECIAL

*The  t op  i  t em
use r  I  s  s t ack

CONSIDERATIONS:

o f  t he  use r r s  s tack  i s  used  by  STEPPER;  t hus ,  t he
da ta  s ta r t s  y r i t h  t he  second  i t e rn  d i sp layed .

*The  use r  s t ack  i s  d i sp layed  w i t h  t he  two  by tes  o f  each  l t e rn
reve rsed ;  t h i s  i s  t o  compensa te  f o r  t he  f ac t  t ha t  t he  cpu
hand les  a l l  s i x t een  b i t  numbers  w i t h  t he  two  by tes  reve rsed .

*The  s tac l .  po in te r  d i sp layed  mus t  no t  po in t  any rvhe re  w i t h i n
STEPPEI ITs  code .  l f  i t  does ,  execL r t i ng  a  G ,  S ;  l { ,  o r  ESC
comrnand  w i l l  des t roy  STEPPER.  l i Jhen  s rEppER i s  b rough t  up  on
an  Aud io  casse t t e  based  sys ten l ,  t he  s tack  po in te r  i nva r i ab l y
po in t s  v r i t h i n  STEPPER,  so  be fo re  any t f r i ng  e l se  i s  done ,  t he
fo l  l ow ing  sequence  o f  commands  shou ld  be  en te red :

H
H
tl
rl
H
H

l ' l o t e :  Th i s  i s  on l y  needed  i f  STEppER s ta r t s  a t
boo ted  up  on  an  Aud io  Casse t t e  based  sys tem!

' tST [ :PP t :R  i s ,  f o r  t hc  t i r ne  be ing ,  ER0 t1  dependan t
rou t i nes  (anc l  aud io  casse t t e  i npu t  r ou t i nes ,  a l
no t  r ea l l y  a  r es t r i c t i on ) .

page  01 .  and  i s

f o r  CRT  o r . r t pu t
t hough  t h i s  i s

>R
) c t
>c t
>c t
) c t
) c t
) c t
>0A
>00

I



STEPPE ROU T  I  N  ES  /  S  I . J  B  ROU T  I  I , I  E  S  :

The  f o l  l o r ^ r i ng  rou t i nes  a re  l oca ted  a t  t he  add resses  g i ven  on l
i f  STEPPER s ta r t s  a t  page  q l .

ADDRESS NAI , IE  AFFECTED REGS OB.JECT  REGS COI .1 I lE I ' ' TS

0L1c

012n

oL7 7

n1g3

|]  lAB

01 i ]  9
O1BE

01c  2

01cB

OlEA

0200

0228

025D

n261

0329

BREA

AtJDRESS

I lOD E

I . IR I  TE AD CD EH I -

DELAY ABCDE

ED ITOR AsC I IL

KEYBRD A

HI , IERAS ABC
NILTSKP ABC

I ' i LTSPC A tJC

REGSTO

sTACI(

CHRoUT A t t  rC  I  D f  E r  l { r  L l

CHOUT2  AB IC ID IE IH IL I

2CrJR I  r , t  ABC

CI . IR  I  i JP  ABC

START a  I  I

D 0 r f  t i  0  F

REGISTt :R(S)

AF
BC
DE
HL
A F I
B C r
D E I
H L I
X i  ndex
Y  i  ndex
S tack  po i  n te r
P rog ram coun te r
R
I

r.l

Data  by te ;  0  =
ASC l l ,  L  =  oc tE t l r
& )=hex
Aud io  casse t t e
l v r i t e  r ou t i ne
l ' Jas tes  0 .1  x  A
s  econds  .
Sa rne  as  o l d  TV  EDT
br r t  uses  sk i ps
i ns tead  o f  spaces
lnpu t s  one  ASCI  I
ch r  f r om keyboa rd
l l on re  -e  ra  se  CRT
0u tpu t s  B  sk i  ps
to  CRT
0u tpu t s  B  spaces
to  CRT
i l eg  i s t e r  s t o rage
a rea  ( see  t ab le )
STEPPER s tack
a rea  (01EA-01FF)
0u tpu t  A  i n  ASCI  l /
oc ta  I  / hex  f o rm
0u tpu r t  A  i n  hex /
oc ta l  / hex  f o rm
lnpu t  2  hex /oc ta l
numbers  i n  BC
I  npu t  a  hex /oc ta l
number  i  n  A
STEPPER en t r y  po in t

B

n
D

A

A

BC

A

REG!STER STORAGE AREA:

01. cu
01Ctr
0  1cF
0LD1
01D 5
01 l r  5
OLDT
0 lD I
O lDB
01Dt )
O lDF
0LE1
01E 3
0 tEh
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