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CI{fiFTER 1

I}ITFBDIICTI${

STEPPER (Uen .  3 .9 )  iE  a  *o f twar .e  maeh i r re  code  debugger '  wh ich
sel-.ueg rueh ttre garre pu'fpgge eB a harduere ft 'grrt PafiEl t  but irr
3 rrs'pe ctirnr 'rehen:. iue r irsrrFre'r ' .  At a | |  t  i tneg, the screerr d igr ' levs
a l l  CPU res i s te ' r . g  and  f  l ags ,  t , he  to r  g i x tee r r  bs te : .  o f  t he
stac-k r  B s i : * t ,J- f  our  t 'c te  u i r rdow of  r f iemsrg centered on the
loce t i r , r r  i r r d i ra ted  bc  the  F r .os r -e rn  Cr ,un te r ' r eg ie te r ' ,  t he  Z -Ag
rr r rer0or f  ie  r -eP.r .ec,entat  i , rn  ' r f  the i r rs . t ruet  ior r  i r rd icated bs ihe
Pr-'c'sr ' .3rrr Courrter ' ,  ; tnd geuel- 'a I rrt  hen rrorr-Z-EB r 'eg ister 's.. In
STEF?EFi, oeti$rr3 Exi€.t f ,c,r

#Er :snr in i r rg  i , l -  f f rGdi f ! r ing Bns r .ee is- t .er . ,  f  lg9,  ar -  I r r€r f igr .H bct .e
#Elor :k  r r ro , " r i r rs  i f t9  : . i=ed t '  l , rck of  l r t€r f ro ' rg  tg  BFru locat icr r
#B loek  f  i  I  l i r r g  ans  : . i zed  b  l oc l :  o f  r r r€F r t , r ' e  w i th  t r re  : . i ng  l e

h,.Jt e
#Eer 'o i r r s  i r re  s i zed  h lock  o f  f f imorq
#Sea' r 'eh ins r r i€r r ro1 's  f  c , r '  i  s .p€c i f  ic  t r  lock r r f  data
:ES ins  l e - : . t ee  exeeu t i nE  an t s  i ng t ruc t i $ r r
*-Eett irrg .3rrd r-errrouing E breakesirrt
*Set t i r rg  sr rd f 'er r l ' lu i r rs  .3  l , rsce s tgt ,  cgf id i t ior r
#€xecut i r rs  erd€ f rorn &rre p$i r r t
.+Set t  i r rg  input , 'outp,ut  f f igdE to AGCI L o( ta  L on hexadec i r ra  I
#He l ' i t a ' ' , i r r g  .3 r re  sec t i on  c ' f  esde  c r r ' t ab le  o f  add r -eg€ .eg
ilrF:e I 'reat ins 3TEPPER arrerdhel-e in rrerror-9
# [ t i ges .e * f f i b  l i r r g  BBe  see l , i s r r  o f  code  a t  ua r - i ab  l e  seeedg
#Tn.r r :  i r rg  pr- , : ,ET.arr  EXecut  ior r  a t  uer iab le  seeedz,  r r r i th  sr

trr i thc'u', ,  ihe disel a'J
#fi t l6sp' i1-r9 diga-=.=.etrtb lHrtr 'ace irrf  or.trrat iorr to a her.dr:oreg

deu i  c .e

l .  1  F le r rua  I  C*nve r r t i eng

Ir r  t  h is .  dr - ' r - . r : f r iErr ta t . ior r ,  the
f *  f  l r , r * i r rg  l e t , t e i .  i e  t o  be
Cr-rntrr-, I  kE:r .  Tlrugr a "CTL f i-
the Cc ' r r t ' r .o  I  kex Errd therr  t 'Je i r rg

H l l  rG r re ta r r t s  g i uen
hE: 'csdeeinr .3  f  .

'CTL" r r l€Bne that  the
wh i  l e  t r c ,  l d i r rg  dowr r  t he
err tered b.J  hc, ld  ins dowrr

r re f i x
er r t  e red
urou I d be

arr "ff" .

exarnp I e:.i r r  t he used i rr th i : .  r i tat-ru3 | arg

The t err ir "EtJ'f '€.( 'r '  ' r 'ef erE tc' the agtei. igk 'rn tf-re ttT.€€tri  th is,
i r rd iea teE  r r r l r e re  e  ua  l ue  u i  t  I  t r e  depos i t . ed  i f  t , c red .

f i l  I  i rrput p'rtarrets ul i  |  |  Eppear tre lc'u the rr i€rr l€l.H ul irrdour digpla'J
(on t f rE bc ' t . tonr  I  in*  )  .
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1 .  g  FbF; i r rg  C, : i - 'n *e t  io r rs

I f  . 3 f r  E T ' r - a r ' i = .  r r s d e  t r r h i l e  i , y p ' i r r s  i r r  i  r r u r f i e r . i e  ' t a l t J e ,  t , y p i r r . l
u i  l  l  cau-€.e th* eui- f-Errt  er-c,cegs t(r  t re abor-ted -
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CT{#IPTER 2

OFERATIOTI

STEPPER eorrrrsrrds sne s | |  irr i t  i r ted bg t,Jrr irrs a gins le
et rsFac ' ter - .  I f  add i t i r . rne I  i r r f  c ' rnrat ior r  ig  r 'equi red,  the Prc 'ereI0
ui  |  |  aek fs  r -  i t .  Csnrrnarrdg ar 'e  brskerr  dorr r r r  i r r ts  four '  ba- . . ic
i rcruF€- ,  Cur-ggt  P lsuerr ' rer r t ,  I r rput /Outrut ,  l ' lacFg.r  iFrd Execut  iue .

?. t  Curgc,r '  I ' t 'Juerrrerrt Cgnrtoerrdg

Cu r*sg r. I frtuprrl€Frt cgrrrrnarrdg ar.e totf ir f i i frdg t lh ich eauge the Pr.egr'arrt
Courr ter  t t  i t 'e  a l ter .ed.

2 . t . l  Se t  H ig t r  Or ' de t  B . r t . e  (H )

Ttr is corrrffr ir id wi I  I  =-et the h ish crrder bcte of the Fr'rgr.sro
Cor : r r t e r '  t r . r  . 3  epec i f  i ed  ua lue  a r rd  then  r . i oue  t t re  cu rso ' r - t o  t he
FE: .u l?  ins Prr rgr-am Courr ter  locat  isn.

E;'{errr, le'  H (Enter comrnand)
fiddregg? (Fr.omrt )
66 (Err ter .  h igh address)

tJ i  t  I  s .e t  the h igh or-der '  t 's te  of  the Pr-ogren Counter  equal  to
6G.  The  l ou  s r . den  l s t e  u r i  |  |  r r s t  be  a f  f ec ted .

? . t . 2  Se t  Low  Or . Je r -  Bv te  (L )

Thi.-. r:gffrt(r ind ie u:.ed tt set the lorrr or.der Bgte of t tre Pr.r-rsnarn
Cc' r -Jr r te  r -  to  a E?ee i f  ied ua I  ue i r rd  tosue the curgor  to  the
F€eu  l t i r r s  P rog r .an r  Csun te r .  l oea t i o r r .

Exanrr. le , L
ffddr'ee:.?
4E

tdi | | s.et t. he I c,w ,rr.d en
The h ish  s rder -  t rg te  u i t

, lErrten corfirf i irrd )
(Prornpt )
(Enter lor l  address)

bv te  ( , f  the  Prosraro  Ccrunten  equa l  ts  +E.
I  r rat  be af feeled -

2 .? .3  9E t  P r ' : s r .a r r r  C€ ,u r r t  e r .  ( J )

Lleed t,:  s.et b€,t,h histr errd lorr l  order bvtes of the pr.gsrem
cc , t i n t e r '  t a  E  epe* i f  i ed  ua lue  i r r d  move  t he  cu rgo r . t a  t he
r€su l t ,  i r rg  I  ocat . ior r  .

STEPPER l ' lgrrua I  -  ChsF,i .er 2 Page  3



Exsitele' J (Errter corfr l t irrd)
fiddress? (Pnomrt)
g64E (Err ter  add r 'ese)

tr j i  I  |  =.et the Pr.c,s'r 'srrr Crrurrter eqr.ta I to 66'+E.

2 .1 .+  F loue  Cu i ' ss r  F i i g t r t  (SeEce  o r '  CTL  L )

Th is wi I  I  rrove the cui-:. , ir  nigtrt and irrcrgrrerrt the Pr'sgranr
Csunter-  i f  t t re  eur '9o ' r '  ps i r r t=-  tg  the m€rf ioFrJ wi r rdgu;  o ther t l ise,
i f  t t re  cure ' f  r  pc,  i r r t= .  tE the re* is ters  on f  las: . ,  th  is  r ' r i  |  |  t t ts \ . te
t he  cu r -e t ' r ' r i ' r h t .  t " o  t . he  r r ex t  r ' e s i s . t e r -o r ' f  l a s .

E:.';arnp le ' CTL L (Errter caffrrfi€rrd )

Ui  1 l  I f rBV€ the cur-=or .  n isht  sne t 'c te .

2 . l .E  l { sue  Cur€ r - , r  Le f t

ldi I  I  rrrou* the rurssr'
Cr- ' t :rrter. i f  the eUT-s' lr.
i f  the rur ' .gor  Pr- , i r r ts-
cur-e{rr '  left to th* next

2 .7 .7  l ' l oue  Cu ' res ' r  Up  (CTL  K)

Th is wi |  |  f i iBU€ t  he cur. : .crt i  up
Pt -c 'g r 'g r r t  C t 'un tEr -  g tec ' t  d  ing  l . J
a f  met r ro ' r .g ;  , : the i - r r l iE* ,  i f  the
f  l a g E . ,  t h  i e  r , r i  |  |  b e  i s r r o ' r € d  .

Et: t i f f iF. lE :  CTL K

(CTL H)

le f i  or re t ry te r r id  decrerr rent
p,l inte tE the rfterf ione urirrdohr;

t s  t he  r -eg i s te rs  o r .  f  l ass ,  u r i
reg ister rrn f I ag -

the hc'srarir
o ther t r i se ,

| | m('ue the

Exsne le '  CTL H (Enter.  rorrrr i r rd )

h l i | |  r r r sue  the  cur -9or -  l e f t .  o r re  bc te .

2. I .6 l{cr,_'e tlu r.:.n.r. E:orrrn (CTL J)

Ttr is colorfr i trd rr l i  |  |  r f ir t ,U€ tfre cung&r dOnrn afte, l ine (6 bytee) and
ehsnge  the  P rc , s ra f t  Cour r te r  acco rd ins l c  i f  t he  eu rson  r .o in t s  t o
the wi r rdt ru of  merf ior 'v ;  o ther to ise. ,  i f  the cursor  po ints  ts  the
reg ig t .e re  o r .  f  l a . sg ,  t h i - . .  e€ r rnmand  u r i  I  I  be  i gno r .ed .

Exanele '  CTL J (Enter  corr rEnd)

Ui I I rfirlue tlte curgor- dEurrr orre I irre -

Bne  l i ne  (A  by tee )  snd  cha r r se  t he
i f  t he  eu rso r  po in tg  to  the  t ' r i r r do r r r

cursor  eo i r r ts  to  the regis ter .s  on

{ Err t e r. c crrorri& rrd )

STEPPEE l ' farru.i  |  - Chaet"er ? Pase  {



hfi |  |  rr iGV€ ttre eu'r-Sor- UP ot 'r€ l ine.

e . 1 . -ct T'i b Cu r's{, r' Do trrrr f:CTL D)

Ttr  is  cof f rn i r rd  t .3bs the cu ' r 'Eor  doron f  our  I  i r reg (32 bctes)  ar rd
change= .  t he  F r - { , s r . s r r  Coun ten  accs r .d ing l y  i f  t he  eu r ' s&n  po i r r t s  t c ,
the r,r ind,rr,r , t t  rrenlo.rt ;  crtherrrr ise, i f  the cur-99r. ps irrt=. ta ttre
ree i : . t e r : .  r ' r ' f  l ags ,  t h i s  con lnand  i s  i g r ro red ,

Exane le ,  CTL  D (Enter  cotmsrrd)

h l i  |  |  t  ab t  he tur '3or  donrr r  f  , lur '  l i r res.

e. 1.3 Tab Drr=ar [F (CTL U)

Ttr  is  tu i  l  I  t . rb  the eur 'Eoi -  up f  oun l i r res (32 bytes)  and charrge
the Pi -og ' r .am Co'unter  Eccord i r re  lu  i f  the cu 'pson eo in ts  t , r  the
u r indour  o f  rn€ r f i o re ;  o t f renw ise . .  i f  t he  cu rso r .  po i r r t+  t s  t he
r 'es ie ter .e  c t r  f  laes,  th  is  ur i  |  |  t re  ienored .

E;carir. le '  CTL Ll (Enten comr iarrd)

hJ i | |  t . ab  t he  , : u r ro r . up  f c ' u ' r .  l i nes .

e.  1  . lB Ftor . re  Cr : rs , : r  to  Regi : . ter  Barrk  (E)

f isues the Eur-eor-  to  the barrk  of  ree ie. t .ene and f  lass.

Exarrp- le '  R (Err ten conf ter rd)

l J i  |  |  eBu : .E  th€  eu rsc , r  t o  po  i r r t  t o  t he  Aecunu  I  a to r .

2. I  .  11 Flt ue Cur-g':r to Flerrr 'r  r-s t l i rrdou (P)

Ttr is colfrrfr irrd i-= u=-ed tc' rf igue the cur"3or to the uirrdorrl  of
ne lfifjt-U .

Examp le  '  P (Enten cornmand )

td i  I  I  j - :BU! .8 thE tur 'Eo ' r '  to  pc,  in t  to  the bcte i r r r i icated t rc  the
Fr- f i rFar f i  CC'Unten.

2. 1 . 1g E I c'r.k Seench f,ltrrrony (CTL g)

This  rBrr r r i rar rd ig  us.e,J  tc '  poei t ion the prsgrarn Courr ter  a t  the
f  i r ' s t  t ' , J t  e  s f  t he  r rEX t  oceu r r .ence  o f  t he  sea rch  s t r i ns
f ' :  I  lo t r r i r rg  the eur ' r 'ent  psgi t  is r r  o f  the Fr .agrarn Crrurr ter . .  The
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Eeareh  s t r ' i r r e  i s .  t ake r r  ae  the  g t r i r rg  uh i ch  i g  ec ' i n ted  to  bc  t t re
"Seel -ch "  res is te i ' .  The f  i r 's t  t r *J te of  the searet r  s t r i r rs  nugt  be
the  l e r r s th  (81 -FF)  o f  t he  eea r ' c t r  g t r ' i r r s .  T t re  gecsnd  th roush
last  t ,y t  ee s  re the gesrch s t ' i . i r rg  i t : .e  l f  .  f { r l te  t ,hat .  the =-earch
* - t r - i r rg  r rug t  be  l oaded  i r r t o  f f iE r r1o f .H  € r rd  the  "Sear . ch 'pc in ten  se t
t . r  i t  be fo re  th ie  c r r r f i r t i r r d  ca r r  be  used .

Exaaele. J ( l . lsr,e FC tE eeareh Etring
f iddr .ege? l r . r ra t  ion i r rd  €rr ter  geareh st r - i r re  )
2AA8
6 .+  (Le r re th  s f  ses rch  s t r i ne )
5'+ ( "T-, SiGEI I ou)
{5  ( 'E - )
53  (  "S - )
54  ( ' T - )
J (l'lor,e cursor- gorner*rer.e e lse )
fiddnegs?
lAm
CTL 5 ($earch nrernor*r gtart ine et t6ga

fon  "TEST ' )

t r i  I  I  r 'esu l t  in  the Prr rgr 'arn l lounter-  haui r rg a uelue of  ag6l  .

f { ' l t e  t hs t  t he  9ea r ' ch  S t r i ns  need  o r r  l e  be  en te r -ed  once ;  CTL  S
rrgs therr  t 'e  uged a9 l f ier rs  t ic res i9  r r€eded.

2 .? f nputr{lu tpst Csrgarrds

I r reut i 'c ,u teut  cof f r r rsr rde ar 'e  eqtmmerrdg r r rh  ich ef  f  eet  innr t  or  output
ff.ilt.J*g ifr E'ctffig rr.t8y .

2.? .1  Sh i  f  t  f  r r ru t r0utput .  Ffode (Rt lB cr r .  DEL)

Ttris crff ir f i ind ie us€d t,3 s"hift  the eurr.ent irrrutroutput npde to
AGCIL  € ' e te  l ,  o t *  hey ; .

Ex,*an"le' Rltg (Errter connand )

t ' r i  I  I  s td i l .ch tc '  ASCII  i f  t  he eurrent  r rade is  he. r1t  crc ta t  i f  the
r-u l - ' i '€Fr t  r rode is  ASCIL oT hex i f  the current  nr rde is  octa l -

" .7 .7 
Tur ' r r  P ' r . i r r ter ,  On/Of f  (CTL p)

This  rar f i f i rgr rd nrrs  be used t , r  tur r r  th€ pr i r t ter  or r  or  c , f f  .  I f  the
: ' v : . t en r  ha : .  nc '  e r i n te r  d r - i ue r ,  t h iE  cc rmmand  Hr i  |  |  have  no  e f fec t .

Exarre le '  CTL P (Enter  cornsnd)

t  i  I  I  t u r r r  t he  e r . i r r t e i r  Gr r  i f  i t  i s  o f  f  r  n?  o f  f  i f  i t  i e  o r r  ( see
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ehapte r .  {  fo ' r -  r r to i -E i r r f  ' t rmat i$r r  a t rout  Fr i r r ter  Rc ' tJ t i r re
I r r t  er - fac i r rg)  .

?.3 l ' laer'a Corrrrrends

f'{acro corf inarrd:. z'rg esnrrerrdg ufi ich .3ct gn b locks of loenory.

2.3. t  B l r - .ck l ' lav*  l ler rorg ( l " l )

Th i-.  colfrf fr i f id mee tre uged ts csptJ anu .- ize b lgck of rnemor'9 f rtm
orre I  r , :a t  i  gr r  tc ,  ar rot .her '  .

E:'lerrre I e ' t'l (Enter cororrsrrd )
O I d start? (Frornpt )
1616 (Enter  gtant  o f  code to bt  t r ioued)
O I d end? (Prsnret )
161F  (E r r te r  e r rd  o f  code  to  be  noued)
Ne$ start? (Pr'Eltrt)
lTBg (Enter rre$ ste'r ' t  crf code)

h l i  l l  r i lov€ the b lc ,c l , ;  o f  r i ier r ror 'e  s tar ' t i r rs  wi th  (1619)  an 'J  €r rd i r rs
w i th  (161F)  t c '  ( 1?AA)  .  B l , r ckg  Hrae  be  moved  uP  o r  down  i r r
merf iErg . '  s r rd mas r ruer ' l  ap t r r i thout  f  ear  of  data eroeagat ior r  .

2-3-e Bloek Hen'or.r Fi l  A (Eru F)

Ttrie coffrrrrgrrd i .= uged t,o f i  I  I  errs size t '  lock of nemor'e uti th a
s . i ng le  bv t . e  c r f  ds t , s .

El*arrr" le , CTL F (Errter comrriarrd )
Dsta? (Prornpt  )
84  (En te r  da ta  by te )
Stert? (ftorspt )
t5+g (Err ter  f  i rs t  loc to  be f  i l  led)

End? (hort)
16FT  {En ten  l as t  l oc  to  be  f i l  l ed )

t J i l l  cha r rge  a l l  t v t e= .  i n  meuo ' r . u  f r on  (15+6 )  t hnaugh  ( l 6FF )
inc f u-.. i , .re to &*'z -

2 .3 .3  B lock  Ze ra  F le rns r - s  (Z )

T t r i s  cou f r i i t r d  r l i l l  f i l l  a r re  s i zed  b lock  o f  r f i €mors  r r r i t h  B6 ' s .

Exenele' Z (Enter coi l t , irrd)
5t art? (F?srnrt )
t 5+8  (E r r te r  f  i ' r s t  l oc  to  be  f i l t ed )
Errd? (Prtrrnpt )
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16FF

td i l l  chs r ree  e l l  t r g tee
irre f ugir-.e to W'= -

(En te r  les t  l ae  to  be  f i l  l ed )

rrr€rnor*e f r 'oro (15+6) through ( 16FF)

P' l i r r t  tc '  n*gsage.
DisP I a.J Es€sge -

i r r

e . 3. + Re I oca te Code (i l)

Th is  cot r r f f i i r rd  c iFr  be use,J to  r .e  loeat ,e  a gect igr r  g f  code go that
ane r f iemors refer .encee ar '€  of fset  bv e €rec i f  ied i tgurr t .  Th is
corrrf i i rrd uri I  I  rrot rfreu€ the eode; the B loek l lc ' . .1€ csrmand (see
Eec t i c , r r  9 .3 .  I  )  shou  l d  be  u=ed  f  o r .  t ha t  . The  code  to  be
r -e  J , res t .ed  mug t  nc ' t  r r f  F r t i  i r r  r j a ta  enesg i  re  l c rea t , i on  w i  I  I  be
E t ' o r ted  i f  B r r  i  I  l ega  I  i r r s t r ' ue t i on  i g  encoun te r ' ed .  The
f , l  I  l ow i r rg  i r r s t l - ue t i r : r rg  u i  |  |  be  r ' e  l oca ted  i f  encsu r r te red
(gt,arrdi-d Zi I  s g hiFr Etnorr icg),

LD  A ,  ( r rn )
LD  {n r r } , 4
LD HL. (rrn )
LO dd ,  (nn  )
LD IH,  ( r rn  )
LD fY, {rrrr )
LD (rrrr ),FlL
LD ( r r r r ) , dd
LO (n r r  ) , IX
LD (rrrr ),  I ' f
JP rrrr
JP ECr Frf i
CHLL rrn
CFU-L c€ r rrfi

E: . '=ent  ie  I  ls ,  t f i€  conrr r i iFrd mrks l ike th is '  The inst ruct  ion
ind i ce ted  bv  the  P r ' ognar r  Cc ,u r r t€ r  i s  i s  d i sagg r$  l ed .  I f  on€  o f
the  eboue  ine t r { , : t i o r r s  i s  f ou r rd r  "O f fge t "  i g  added  to  ' r r r r " .  R t l
i l  l esE l  i r r s t ' r . ue t i o r r  ( 'ERR '  mnerno r r i c )  u i l l  abon t  t he  p r *ocess i
other ' t r t iEe,  i t  u i  |  |  csnt  i r rue urr t  i  I  the Prosram Csurr ter  r .eaches a
seec i f  i ed  end  i r rg  gdd  r .ese .

Lc 'sd imnredia le i r re t ruct  ior rg,  Eueh e i  LD HLr nn,  r$ i  |  |  t {OT t re
re  l sca t .ed .  I f  t he i *e  e r 'E  l oad  imnred ie te  i ns t ruc t  i o r re  wh ich
r 'e fererrce ha ' r 'd  adrJr 'esEee. .  these st rou ld  be chaneed tcr  toad f  rgrn
e  t s t ' l e  i r r  me f f i o r y .  The  Ee foca te  Tab l€  con r r , n i r r d  can  t hen  be  ueed
tc '  r e l scs te  t he  t ab le  (Eee  see t i o r r  a .3 .5 ) .  Fo r -  i r r = . t a r r ce ,  t he
f r r l lcwinr  t r i , l  I  s rot  bs e*r re* t f . : r  ne located '

tew
1Bt8

LD HL.. TSI.1sG
ctr_L ilESfiG

edga rsHSG Dc "Thig is .a
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I t  sh i  u  l d  be  tha r rged  to  ,

1666 LD HL, (UTSItSG) Point to message.
lE lg CALL I ' IESSAG Digef  Ec rsesEse€.

.

Bg€B TSI' |SG DC -This is a test. ",6
gBE€ UTS['|SG Dt't TSt'lSG

The  ec rde  c ' i u ld  the r r  ! ' e  re l , : ca ted  i n  t u lo  s tepe '  f i r . s t  t he
ac t  r . r e  I  c sde ,  and  t he r r  t he  add ress  t ab  l e  -

E ;q rmr " le '  J  (P lace  cu rgo r  e t  beg i r r r r i ng  o f
Hdd ress?  cgde  t o  be  re l oc i t ed )
169€

- : ---.  t l  (Enter conand)
: - Off'.pet? (Prsrpt,)

g18B  (En ten  e f f ee t  ua lue )
Errd? (Prornpt )
f  BFT (Enten errd i r rg  add ' r .ess)

tau ld  re  l oea te  the  code  f  r . e r r r  ( l ggB)  to  ( t f f i F )  i r r c l ue iue  t s  r . t l n
r t  (1166)  to  (11FF) .  T t re  Eddnesg  s f  t he  hog ra rn  Coun te r  r r rou ld
be  d i sp la . red  i n  t he  u r ,pe ' r r  l e f t  eo r re r  o f  t he  gc r \e€n .

g- 3-5 Rr I aeate TaS I e (CTL f l)

Th is  corr r r r r r r rd  is  u=-ed to  re locate e tab I  e  of  E ix teerr  b  i t
sdd reEEEE.  The  tab  lE  f f i t e  a  l go  con ts  i n  dE te  r r rh ieh  i s  ns t  t o  be
r 'e  locsted,  se l r . r r rs  es eech tab le err t ' ror  i ,s  the sarre number of
bc tes  i n  l e r re th .  Hc , te  tha t  t h ie  cg rn f f r i nd  dseg  na t  ae tua  I  l y  nave
t f r e  t eb le ;  i t  me re l c  o f f  Ee t s  t he  add resses  co r r t a i ned  i n  i t .

Exemele,  J  ( l ' loue eursor  to  f  i rs t  addr .esg in
fudrees? tab le  tcr  be r :  I  ocated)
aABiA
CTL H (Errten cc'rmand)
Stee? at*s+ )
SABL (Enter # sf bvtes betrrteerr addr.s)
Of f set? (Prornrt )
FFB8 (Enten c ' f  f  s*t  ve lue )
End? (krrpt )
eg86 (Enter ending address)

Aggune tha t  the  f  o l l au i r rg  tab le  ex is ted  s t  ( zg lgFJ

eggE,  88  lB  (F i rs t  address  i r r  tab le )
?Ag2'  D4 (Data byt ,e -  r iot  arr  addregs)
e@3, 34 tZ (second addrese)
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2865,  E7 (Data bcte)

f t f  t e r -  i , he  aboue  EX i r r l p l€  r  t he  t . eb le  uou  l d  l ook  I  i ke  t  h ig ,

2A816.  88 BF (F i ret  addness ' re located)

ff i . '  D+ (Deta bgts - unaffected)
eEl83.  34 11 (Seesnd .addr 'ess re I  ocated )
e995,  C? (Data bvte)

r i t  the errd of  the re lccat ior r ,  the hc,erarn Dounten r ro in ts  to  the
lag t  I ' c te  r * r i r : h  r r ras  i - e l c , ca ted .

2 .3 .6  Re  I  scE te  STEF 'PEP CEde  (U)

Th is trr i  |  |  rroue STEFPER Ib a epec if  ied neu start irrg ptae, t
r e f$ea te  i t s  c , r de  i r r d  t sb l ee ,  and  i u re  t r s  t he  re foca ted
ue r ' g i o r r .  Beeguge  t he  code  i s  ne l c ' es ted  f fFTER i t  i e  noued ,  t he
or . ig i r ra  I  uEr 'g ior r  t l i  |  |  rer€ in  in tact  i r r  IBerrsr 'v  .

E : . remefe '  U  (En te r  eomrnand)
ifleu st*nt iifis rsee? tPr'omet)
2t  (Ent .er  r rew eter t i r rg  ease)

U i  I  I  f  i ns t  c  l ea r  t he  sc r€€Fr  a r rd  d i sp lay  the  rnesgage  "Re  loca t i r rg
STEPFER-" t iext, t+i l  |  f fue STEPPER tc' (ZlBq) errd r.elscete the
cc 'de  t c ,  ru r r  t he re .  F ina  l l . r ,  e i  l l  i unp  to  <z l f l g> .

Eeeau*-e of  the method of  re lscat ic 'n ,  STEPPER nrugt  r ro t  t re  Esued
u i t . h i r r  i t s .  o ( i l n  t c ' u r rd r i e : .  o r ' ce t i g t r - r rp t r i c  enn ( rT ' r reg  occu r ' .  ThuE,
i t  r rugt  t ,e  nr , rved at  leaet  is  r r l tng peses a9 i ts  osr  length.  To
l rEr ' . . rE s  sh*r ter .  d ie tenee,  tuo mueg r rugt  be [Ede-

Exarrr. le '  U (Enter cc.nmand )
Heu gtart ins eage? (Pr-srpt )
gg ( l ' love STEPPER c lear  of  i tse l f  )
U (Enten cr r rmand )
f{em gi.rrtfuns page? '(hslet}
A1  (En te r . ac tua l  des i r €d  l oce t i on )

Ttr iE r , r i  l l  saf  e  ls  nsug STEPPER f  ' r 'or r  paee a l  to  peee B{ .

e.3.? Di : .asg*nrb I  e  C,rde (gTL H)

Th is  co l r r f f i a rd  t r i se  b ,e  uEed  to  d i sessemb le  E r ie  sec t i on  o f  code .
Th i s  w i l l  r ' ee l f . r  c ' r r l v  be  use fu l  i f  t t r esu t r l u t i egen t t o  a
p r . i n t e r .

Exarr r . le '  CTL A (Err ter  Commarrd)
End? (Pr.ompt )
lAAg (Err ter  er rd i r rg  addrees)
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Th i s  t u i l l  d i sa ' ase tnb le  t l ' r e  r . : ode
i r rd ieat .ed bu the Progr 'arn Courr ter
I t ca t , i c ' r r .

Ttre f , l  I  l tr tuing irrrut l ' ;e.Jg ar'e aet i ' ,re
PFggT-ggE:

bee in r r i ng
a r rd  end i r r g

rrrh i le the

the  l oca t i ' l r r
t he  epec  i f  i ed

at-
zt,

d isassemb l c  i s  i r r

El Freeze
1-g  Speed  {1  i s  e loueg t ,  3  fes teg t )
El ffi,rrt Prtcesg

3 .  4  Execu t i ue  Cormsnde

Execut iwe esrf iEarrds ar-e rorrrnifrds urhich a r 'e ug€d tr contno l the
exeeu t  i o r r  o f  rnaeh  i r re  code .

2 .1 .  I  Tr 'sce Start  {T)

Tt r  i s  i s  used  t , r  exeeu te  the  rnach  i ne  cod€  bee i r r r r i ng  e t  t l ' r e
l c ' ca t  i c , r r  i nd  i ca t "ed  bc  the  F rog ran  Cc ru r r te r .  The  execu t i sn  i s
r rot  f  ree r . r . lnr r i r rs ;  STEFPER r 'e ia i r re  corr t rs  I  a t  a  |  |  t ineg.
Hc ' r r oa l l g ,  a l l  r - es i e te r s  and  f l aes  e r€  d i ge laced r  Eo  t he  ueep
can  eee  ev ;ac t  l c  uJ l ro t  t he  p r ' oc *eeor  i s  ds i r rg  a t  a l l  t i ns .  (T f re
d igp lav  l r i t g  be  tu r ' r red  o f  f  b9  t . rp i r r s  "F "  , Ju r i r rg  t raee .  To  tu r r r
t he  d i sp I sc  baek  G f i r  t , Jee  -G"  du r i ng  t r ace .  Tu r r r i ng  c , f f  t he
d iEp lav  E  I  l o r r r s  vc ru  to  g *e  i r r f c ' rma t ion  u r i t t e r r  t o  t he  d ige lag  t r c
t h e  F r - o 9 r - . e m  b e i n E  t r . e e e d . I t  a  l  -= .o  caugss  the  code  to  E  e
exeeu ted  a t  l eaE t  ag  t i nes  se  fa= t  as  r , rhen  the  d i sp lav  i s
tu  r -ned on )  .  Beeause STEPPER ret ,e ing csnl , ro  l ,  i t  is  posgi t r  le  ts
set '  a  Tr 'act  5 t , rp  Ccrndi t ic . r r  for  ane neglgterr  f  lasr  0 ' l -  r t€ I f ior t
f oca t i on  ( see  gec t , i , r n  e .4 .3 ) .  T r ' ace  i n f c ' r r oa t i on  w i l l  a l so  be
sent  l !c '  t  he p ' r r i r r ter . ,  i f  i t  is  i ,ur .ned Err

Exaae le ,  T  (En te r  co r rand )
H i t  a r rg  he .J  to  bes i r r .  (P r -on rp t  )
g

Th is  eauge t t r€  sc=ten 1.o i r r i t  i r te  a t raee at  €peed r r ine -  The
tr 'aee wi  I  I  s t , rp  i f  s  FTALT (?E) or  Breakrs i r r t  is  enc( 'unte ' red r  cr r
i f  the T l 'ace Stc ' r= Condi t - i , r r r  ( i f  i r re)  ig  nret .

The Eeagc,r r  f  c r r '  h  i t t  i r rs  a  ke,J  to  t res in execut  ion is  that  i t
a  I  l ( , h r : '  se l t i r r g  en  i n i t i a  I  speed  ( see  be  l ow) .  t l o t e  t ha t  t h i s
trli I I Frr-,rt rl('rk $n gorri€ tgpeg of ke'*boards -

Tfie f  a i l  lBr ir i r re i rreut kesg sre
Fr- r - t9 f 'PES:

A Fre*ze

STEPPER Fl.rrrua I - trhel=te'r. 2
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1 -g  Speed  t I  i g  s l sues t ,  3  f es tes t )
A Abor t  Proeees
F Turrr af f  d isr I  av (Fast Tr'ace )
g ' furrr 

orldisPf as (Strotrt Trece )

? .+ .2  Se t  T r ' aee  3 t c r r "  Cond i t  i c ' n  (O )

Th ie  co r r r r r rE rd  i ' =  uEed ' to  ' Je f i r re  the  T raee  S to r  Cor rd i t i s r r .  Ts
u€-.8 i t ,  ra6u€ the cur'so'f '  Is the rcg iSter'  f  lag t ar '  nemorg
loea t i a r r  t h .= t  eou  w igh  t o  uge  f o r  t he  co r rd i t i on  t es t .  f { r x t ,
e r r tET '  t he  ua  l ue  tha t  eou  r r t i sh  to  tee t  f o r  (eee  chap te r .  3  fo r '
i r r f o r ' t r ra t i c , r r  o r r  da ta  en t r ' . J ) .  The r r ,  E ,eck  the  cu rso r  u r '  so  tha t  i t
ag.g in  rur  i r r t= .  ts  t  f re  i ter r .  Err ter  the S€t  Trace Stc,e Ccrr rd i t ion
corr r t i r id  (O) .  This .  u i  |  |  c .3use the 'Canr j  "  p€e is ter  to  ehour  the
csnd i f  i o r r  va  l ue .  F i r r s  I  l s ,  nee  l ace  t he  ua  l ue  r r r i t h  t he  sne  t ha t
t r rag 6 ' r - ig i r ra l  |  -J  ther 'e  .

Ns t r l ,  r ' l he r reue r  t he  ge lec ted  r ' es i s te r . ,  f  l ag r  o r  r remoF9  lgca t i on
cc 'n ta  i r r s  t he  eFe t r  i f  i *d  ua  l u€ ,  a  tnace  w i  I  I  be  ebo r ted .

Er,.Enre le '  R (l , l ,oue cul-or to Aceunu laton)
6+  (E r r t e r  csnd i t i o r r  va  l ue )
CTL H { l love cu ' rsor .  le f t )
O  (5e t  T race  S top  Cond i t i o r r )
AA  (Ree to re  o r i s i r r a l  ua lue  i r r  Hce )

Ui  |  |  get  a  Tnace StsF,  Corrd i t , ion of  A+ on the f lecunr taton.  Nourr
sggume t l rs t  the f  , r  I  lc , r . , r ins n, :u t i r re  r$€fe in  t temon+t :

?AgB '  3C (  I r rerenent  Accurru la tor )
?.EfiL, 18 FD (Jurp Re lsti,.re to ZffiA>

lk  t , r ,  f  ur ' thu i -  ageur€ that .  the r .out  ine rdere executed us ihg t race
a f^ ' . € r .  t he  aboue  c6 r rd i t i on  had  bee r r  se t .

Exame le '  J  (Hove progran Courr ter  t ,o  ?W)
Hddregs?
zAgA
T  ( I n i t i a t e  €  s l o rd  t r ace )

Ttre Acr- 'unru la ton r .uou ld  be incrcr r rented urr t i  I  i t  corr ta ined a ua lue
of  &+. .  a t  u f i i r . : t r  eo i r r t  the t race scru ld  be abor ted .

e .+ .3  E r ' ase  T rase  S t r r r .Cond i t i on  (X )

T t r i s  eo r r tnand  s i rnp l s  e r ' aEe3  i r re  ex i s t i ng  T race  S toe  Cond i? io r r .
I t  ie  ug*d t ' rhen t lou wish to  t race r l i thout  s toFping for  ine
csndi t  i r r r  -

EHarip le '  X

STEPFER Flarrua |  -  Chee,ter Z

(Errter ccrrntrrstrd)

Page l?



t rh lu ld r-*nrove anH exist i r rg Tr-ace Stoe Csrrdi t iorr  and elace "rrorre
irr  the 'C,rrrd" ' r€e ister ' .

?,. +.+ 8u it STEPPER

This corrtf ir irrd is ue*rJ trr €xit STEPPER errd errter the r'eeiderrt
orerat  ins gcst  ern .

Ei rgnrF . le '  f f  (Er r fen  ec ,mmErrd)

td€ , r .J ld  ssu=.e  a  iu rop  to  loca t ie r r  A8€rA.

e .+ .5  S i r r s l e -S tep  {5 )

Ttr is ci lrr lnri$d rnag be used to sing le-Et€p -ex€eute - one_.nachine -:
ingt ' r 'uet  ic r r r .  :  -

Exa rne le '  S  (E r r te r  cc rmmand)

h l s r : l d  execu te  th *  i ns t r . uc t i o r r  i r rd i ca ted  by  the  P rognar r  Coun ten
and  u r ' dE te  t he  d i sp las  aceo rd ing  l y .

2 .4 .6  Execu te  C , : de  {G )

Tl r  is  corr f f r3nd ig  u=-Ed to execute code begi r r r r i r rg  nt i th  the
in=- t r - r tc t i , r r r  i r rd i r :s ted by the pr 'c ,gT 'e l f i  counten.  This  i . -  a  f r 'ee
r ' unn i r r e  * xe *u t i c , n ;  i t  u i  |  |  co r r t i nue  a t  f u  l l  epeed  un t i  I  t he
gHg ten r  € r r *ou f i t e r - s  a  B reakpo in t  , : i f  i f iH  hag  t ree r r  Ee t ) .

Exane le '  G (Enter. corrroiFrd )

t r l t , u  l d  nes to r ' e  e  I  I  r eg  i s te rs  and  f  l ass  t ( r  t he  ue  l ues  i r rd iea ted
o t - r  t he  sc reen r  c  l ea r '  t he  ec re€n r  EFrd  execu te  the  code  s ta r t i r rg
w i th  the  i r r s t ruc t i o r r  i r rd ies ted  t r y  t hE  F rog ra rn  Coun te r -

? .  + .?  Se t  B r -eakpo  i r r t

Th iE Bcnf f i i r rd  setg a Bneakpe i r r t  a t  the lacat ior r  ind icated by the
Pr -og r ' s r r  Cour r te r ' -  f f r r s  ex i s t i r re  B reakes in t  u i l l  be  c lea red .
Bre.ikrointE rrr ie rrc't .  t 'e set irr ROl,t on irr non-existerrt mernor.gt
ane  sueh  a t ten re t  u i  I  I  be  i g r r r r red .

Tfr is coff i t f i t f id urr- ' ' rke bs p t ecirrs a Restar-t instruct igrr et the
e r rec i f i ed  l r - r ca t i s r r  Uheneuer  a  'G"  cE f f i r na r rd  i g  execu ted ;
r 'e-enter ' ing STEFPEE etuees the Restar t  inst ruct  i ( f  r r  to  be
f€ f i i r - ru€d  .3 r rd  the  , l r - i s i r re l  da ta  res t r - , red .
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Becau : .e  a  Reg ten t  i nE t r ' uc t  i o r r  i e  used ,  t he  Res ta r t  vec to l -  mue t
iur r r r  to  STEPFER. Star t ine tu i th  paee zer 'o ,  STEPPER checks to
see  i f  i t  c i r r  p lace  a  JP  i r r s t r ' ue t i o r r  u * r i ch  uec tsns  back  to
i t ge  l f  .  I f  r ro t  (becau : .e  o f  ROI ' I ) ,  i t  che r : ke  tu  see  i f  t i r € l -€  i e
a  JP  t o  En , : t he r  l c , ca t i sn ;  i f  Eo r  i t  chages  t he  cha i r r  un t i  I  i t
f  i nds  RHf ' t '  u rhe re  i t .  ca r r  r l ace  a  JP  i r re t ruc t  i on  beck  to  i t ee f  f  .
I f  STEPPEH ean  n r ' t  eomr .  I  p tE  th  i s  cha  i r r ,  t he  B reak ro  i n t  u r i  I  I  no t
be set .

Exane I e ' CTL g (Enter  coturand)

Ui f l  set the Br-eakrrrr irrt  at, i .he Prtrgr.ern Countec errd nenoue i irg
ex ie t i ns  B r .eak r ' o i r r t .  Th*  l aee t  i s r r  c f  t t r e  B r .eakpc , i n t  s i  I  I  be
r l aced  i r r  t he  "B reak '  ' r - €e ig te r .  t r l he r r  t he  B r -eakp .o in t  i s
erreounter ' *d b, r  the CFU, corr tno l  u i  l l  be veetor .ed to  STEPFER..
r l h i eh  u r i l l  t h * r r  d i sp ' l a ' J  t he  s ta tus  o f  t he  reg i s te re ,  f  l agg ,  i r r d
s tack  s t  t he  t  i n re  e>*ecu t i on  uag  i ra  l t ed .

Nat .e '  The Regtar- t  i r rs t ' r .uct  ior r  used as a Br-eakpcr in t  r0e9 
-be

changed  i f  t he  uee t r . , r  i s  used  bv  the  sss te r r  f o r  gon re  , r t hen
Pu t -Poee .  Te  d , r  t h i s ,  ehanee  loca t i o r rg  (615e)  r r rd  (615+)  so
the t  t l ' rEe  eon t . . g i r r  t he  des . i i *ed  Ree ta r t  i ns t ruc t i on .  TheEc
eddt-egs.es eseulne .r s.tart irrs STEFFER pese of 81 . Ualid Regtart
i r rg t r 'uct i€ 'ng are 89. ,  8A,  t8 '  lB '  ? :6 '  ?8,  3O,  and 36.

e.  +.8 Erase Bre. rkpoi r r t  (CTL E)

Th is  cg l r i r r r i r rd  to i  t  I  F€ l f iou€ errs  ex igt ing t r reakpoi r r t  end e lace- r rone "  i r r  t he  "B r *ak " ' r . es i g t , e r . .

EName le , CTL E tEnter corrrahd )

Ui t I r-eroue the E'realrpoirrt if , lB€ exiets-

H, i t 'e '  The Set Fr 'eakpo int  and Er.age Breekpoint  conrosnds; ar e
rrroet usef u I  urhen us.e d in coniunct ion ui th t  he Execrr te Code
corr iEafrd (ge* seet ion ?.+.7> -
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CilRPTER 3

DETA E}TTRY

To er r ten  ,Ja ta  i r r to  e  reg is te r ,  f  lag  t  o r -  rnemoru  loca t ion ,  s imp ly
mc'u€ the cur-gcrr  to t t re rJesir€d locat ion i r rd tgre i r r  th€ data.
Ttre eur'sor rri | | be nrcved nisht to the next itern uhen entrs sf a
dats  i tenr  i s  ecr rn l " le te .  Anc  charac ter  wf i i ch  i s  r ro t  ' " re l id  fo r
the i t  ern on the f  neut z0utput rnode ur i  I  I  t ,e igrrsred .

Oct .3 l  uE lueg  a re  s .e l i t  oc ta l ;  t hus ,  t he  ua lue  777  r r r i l l  no l ,  be
accee ted ,  d r i  l e  t he  ua lue  3??  u i l  l  -

trfherr irr t tre ASCII node, a| |  rof i i tr irrdE excert "RUB-, "CTL L",-CTL  H" ,  'CTL  J * ,  'CTL  K" ,  "CTL  D- ,  and  "CTL  U"  a re  d i sab led .
Arrg ethen ehaneetere hf i l l  be entered d i ' r *et lc  in to the rnerorr r
l c ,es t i on  o r '  r ' es i s ten  i nd i ce ted  bs  the  cu r ' so r .  Char -ac te rg  u i  I  I
be  e r r t e r ' ed  u r i t h  t he  roe t  g i g r r i f i ea r r t  t ' i t  ee t  t o  t he  ue fue
i r rd icated b.J  t l re  l ' lSB status r . 'ee is ter - .

E>ralrrr ' le '  2F (En tan  da ta  bg te  )

t J s r . r l d  e r r t e r -?F  i r r t c r  t he  l s ca t i c , n  i r r d i ea ted  t r c  t he  cu reo r .

Tcr  a l ter '  data orr  t l ' re  s teck,  the "J-  cor f i r f iEnd shsu ld  be used to
Ee t  t he  Pnogr .a rn  Cc .un t€ r  Equa  I  t s  t he  s tack  r ree .  Da ta  on  the
stack eEn therr  be r iod i f  ied be c f ienei r re mefoore ro i th  the rnet t rod
degcr. i tred ebrr,Je .

STEPPER Flarrua | - Chaeter 3 Pase 15



CI{APTER +

SFECIHL CO}ISIDERATIOHS

The user  s teck  iE  d isp laued  w i th  the  tuo  by tes  o f  each  i tem
reueneed; this is to ec'ropenEat,e for t lre faet that the CPIJ
harrd lee a |  |  g ixteErr b i t  data va I  ues ui th the turo bct ,es
neVerge,J.

Ttre etaek p(r  int*n diselaced rruet not point  anyUher-e wi th in
STEFPER'g csde. I f  i t  doeg, execut ine ene Execut ive C{rmmarrd
ui l l  destrs.r  STEPPER.
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CHITPTEF; 5

PRII{TE RTTJTIT€ IHT*fHCIf{G

STEPPER 3 .6 ,  r r rh i l e  ca r . r t ' l e  ' r f  ' : e r rd i r i g  ( ru tpu t  t s  a  e r ' i r r t : t - ,  dc ,eg
rrs t  corr ta  i r r  sr r? r ' r ' i r r ter  dr ' iuer 'e .  These must  t  e  i r rs ta I  led t ,c
the  use r - -  Theu  shuu  l d  be  l oca ted  imr r rd i s te  l v  a f  { , e r  STEFFER i r r
f f ier r to ' f 'e .  The f r : l lc ,u i r rg  ingt i "uct iErrs  iseul f i€  thr t  STEFPER is
lEeated t r . r  FUrr  ts t  Brr  addresg sf  BL9,g.

tF13H) i : .  . t  Junrp i r rs . t r .uet , iur r  r . ' rh ich vect ,c ' rs  to  the last
ins. t ' 'uet i r - r r r  o f  5TEPFER- Thie ie  cur ' r 'ent lc  a  Returr r
i r r : . t i ' ue t .  i o r r  .  You  r '  e r . i n te r  d r i ue r  sh ,Ju  l d  beg  i r r  e t  t t r  i s
l ses t i r , n .  The  cha rae te r -  t o  be  p r - i r r t ed  w i l  I  bx  paesed  i r r  t he
Hecun ru l . r t $ r . .  l { o  r eg i s te r . s  n r i u  be  a l t e red .

{ k rce  t . h *  d r ' i ' " r e r ' i s  i r r  e la r * ,  l r r ru  r r rus t  E t t  t he  s i x teen  b i t  ue lue
i r r  (B lBe )  t o  r e f  l ee t  t he  added  l eng th .  Do  t t r i g  bu  t ak i ng  t l r e
ua lue  f r on r  {B lBg ) ,  i dd ins  t o  i t  t - he  l e r re th  ( i r r  bs tes )  s f  usu ' r .
r r ' i n te  r '  rBu t  i ne ,  i r rd  sau ing  t t r€  ne t l  ua  l ue  .

T l rE r rext  =- l ,ep is  t , r  le t  the re lscstor  kr rc ' r /  that  gour '  dr ' iuer
e : * i s t : . .  A t  (6194) . ,  t he re  bes  i nE  a  t  ab  l e  wh  i ch  i s  used  t ' c  t t rE
"Re  loca te  STEFFER"  co f tmar rd  to  de te r r r i ne  wha t  =€e t i c ' ns  o f  csde
iF rd  add r ' ess  t ah leg  t o  r ' e l ocs te .  Each  en t re  i n  t he  t a t ' l e  i s
f  i ve  b . r t e : .  i n  l *ne th . ,  r r l d  h .3s  the  fo  I  l ou i r rg  fo r . rna t '

BYte Fr.rrret iorr
I CG rrtr,J I b*rt e ;

68  =  E r rd  o f  t ab  l e
BL  =  Re  l r - r ca t  e  C ' rde
8?-FF  =  Re l r ,ea te  Tsb le - ,  u l rE t .E  S tep  i s  n -2

e-3 Start irrs addrcs:. (Of f set f nonr €fjl8'A)
+-5 Errd ing addr-ess t0 f feet  f r . ( , rn  SA68)

Ttre f i ' rst three f iue-bgte errtr ieg in t lre table ene used lt t
ne lr.regte STEPPER csde and tab I es; t tr€ f rrur--th ie us€d to
ne l , lcate the Inr"ut rButeut  gubrsut i r res.  Tt r€ next  thr .ee
f  iue-bgte err tn ies er 'e  r ro t  used .  These r f iEe be uged to re lscate
3GU'r  er i r r ter '  r 'c , t : t i r re .  T l re  lest  er r tny need orr  lc  be r f  f r€  t r ,J te
I ' i r rg ;  i t  nrus ' r  be s  68.

l fu te 1fu.3t  the gt .3r - t ine and err ,J ing 
"OO'**r=.*"  

sr r  z€rs- re la t ive;
t t r i s  i g  t he  sdd r ' ese  r . . hs t  t he  i t *me  wou  ld  be  a t  i f  STEPPER ha ,J  €
stsrf, irrs addr-ess of ffiB.
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APPENDIX A

I I'IPUT/OUTPUT ROUTIHES

STEPFER uees the  fo I tshr ing  "ey ; te r ' r ra | "  rc ru t i r res  to  har rd Ie
I r rpu t /0u tpu t .  Eseh  rsu t i r re  iE  ca l led  u ia  a  uec to r  loca ted  in
the f  i rst  peee of  STEPPER. Uector 'e eiverr  be l , ru eEsurre that
STEPFER startg at 8164 . Rsut irres nac orr lv a I ter' the
Aer:urru letsr ;  no other register rrac r 'eturrr  e l tered. RetUnn to
STEPPER ig via a Retunn insi,ruction (Ctt)-

f i .1  HOFIE Rsr . l t ine

The ueeto'r-  to th is i ' .out i r re is at  (g lag).  The rout i r re rnugt home
the cureor. .  The ecr.een rrr tg oF nav not be cleared i r r  the
pr . r - r i t€e .er  bu t  e  c  legner -  d  i se  las  u i  I  I  negu l t  i f  i t  i s  no t
c  I  eared  .

A .  e  CRT Rsut  ine

The r .€c t r r r  to  th is  r ' su t i r re  i s  a t  (9128) .  The nout i r re  shou ld
d igp las  the  charec ten  pr -esented  i r r  the  f f rcumu la to r .  l l o  eont ro  I
c f ia rec ter .s  u l i  I  I  be  e€Fr t  to  th is  rou t ine .

fi.3 ER$|SE ,ftc'ul. ine

T t re  uec to r -  t o  t h i g ' r ou t i r r e  i g  a t  ( g teE )
er .ase the s€T'€€rr  sr rd honre the curgor .

f i .+  CFLF Rsut ine

Th is  rou t i ne  ehc ru  l d

The r , rycto-n to  th ig  rout ine is  a t  (4131)  -  This  rsut ine should
r  I  aee the eur 'sr r r  a t  the beg inn ing of  the Fr€Xt  I  ine of  t t re
d i . - p l as  bc  u r - i t i r r g  spacee -

f i .  5 I l? Rout ine

The  uee ton  t ' r  t h i e  r cu t i ne  i s  a t  ( 613 , t ) .  Th i s  r ou t i ne  s$ou ld
s in ip lH  po  I  I  t  he  kecbos  r .d  and  e lace  the  resu  l t  i n  t he
f iceunru I  a t , r r .  I t  ehsu ld  not  tua i t  for -  ang specia I  condi t ion
(euch  es  = . t r . c rbe )  be f  one  re tu r r r i r rg .
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A. 6 l{EY REut irre

The uect(rr-  to th is
uai t  unt i  I  a l tey is
the  Aecumu la ton  and
kec  ie  re  I  eaged,  the

f i .? FTR Rout ine

Ttre veeton to  th ig  ' rout ine
r.eturrr inrred i ete I g i f  there
shc ' u  l d  send  t he  ch r rae tE r  i n
return -

Heeend ix  A

' rout ine is  a t  (819f) .  This  rout ine s f iou ld
p1.gss€d - IL ehou ld then s€ve thc data in

r rp i t  for  the ke, r  to  be neleased.  h l t r€ f t  the
'routine Ehou f d retu'rn .

i g  e t  (8 t3h) .  Th is  rou t ine  shou ld
ls no srrgten er inter;  otherrrr ige,  i t
t l re  Hccunu la to r  to  the  er i r r te r  and
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APPET{DIH g

COFIFHTiD 5U]{FIffRY

Curgor- Flouelie rr t C,inrtrrarrJE.,
H Set liigh Ordrr' Frte
L 5€t Lsw 0r'der' 6gte
J Pr'crs f'arfi frourrter
CTL L Flcrue Cuns(f r' Right
SFBC€ ffiwe Curs+r RirLt
CTL l{ l'love Cui'ssr Left
CTL J l'love Cu r*sor' Dourn
CTL V. I'lsue Curs+r tts
CTL D Tab Cursor Dourr
CTL U Tatr Cur'sor Ur
R Houe firr=tr. to Segigter Elerrk
F llsr.r€ &msor to lteror.r Uindou
CTL 5 Bl€'r:k Seerch Fleugr.v

Ineut, 'Outeut Cornmerrdg'
RUB Shift fnput"0utrut l{ode
CTL P Tur'n P'r ' irrter Orr/Off

l{acrrr C&rrrrlerrdg:
t4 Bloek Floue l'lenrsr.J
CTL F Blrrck l'lemr*r Fi | |
Z Eloek Ters I'tero're
f {  Re locate Ccrde
l:TL H Re l, tcat e Tatr le
U P.e lr.rcate STEPPER Code
CTL A Dieaseernb le  Code

Execut  iue
T
tl
x
a
s
G
CTL
CTL

Cornnrarrdg'
Tr'aee Sta'r't
Set Tr 'ace Stoe Corrdi t isrr
Er.ase Tnace Stur Csrrdi t ion
Guit STEPPER
Si r rg  le -Step
Exeeut* Code

E get Breakec, int
E Er'age Breakpo i rrt
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