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Eltr 0t Softxar! amuhtdr ot tn.650? mEroorcls. lEuG
disdays tyt. Eill, hkcs il hffi hsa. Now yfl cen wnrc.
d.hrq and 6rucub 6502 proq€ms s t|5 n!.10.
. DBasstmur p6A 6502 nnanoflic n scrolliog fi.io.
o SingilsFppar disolays 8502 Proc6or Mod.t. shck. {teg

status in batof'/aftlr tm.
o 1.Socd nAct modr {rin ta 6502 modclE acnvatls a

koylofrl sc;$ ofi accEssiblr to 6502 insBucthns.
. FaC inbrtrrltvc nUil nodc for !@rFtrc ufr{tiort.
. hplicit klylad rith Sacts!*s, ndalyr socr. fidr.
Hoi lo hevr a 6502 wrthort nrvlt|E a 65021 Cstpiu!, conrasr,
eam a oowdful oroonmrm lmw distnct tron 280 tr
aASE. ro{ aodi. F,I coc.-r 6502-Sdtrn CAtm
16K Llyd n lfiS.8o. IBUG Immd. tlo. 8L.l 324 95

Scrar ru€S oiboard rcic.|ts Ir T.BLrG. nd6 I 8UG to efiy
dc$raat RAU ,catdr l{ow !tan{l., mdrty. I P D.rrch bactuo
c$€s 0l lm€tly coicdcnl p.ogfam ftrun:j. ctoannant rrih
trallcl kusroi I 8Llcs. Also slr rllcaG ISTEP
'l 6X Lrvet ll S!c.t ILEGS No. LL.0

...*;i:.*,,i

Eet

.mrudr 75 $ch d aLLEx GELo€R soFrwAft
o6Eor. CA aOC 6./. I 8ox t t rzt r,tan PGt oltrcr

['! SJ Franc$0. CA 9'4t01
ilE

'85.80. iBUG m iaoro Sltacf,Tanry Com
Soltfilc CPU tn allrn Celdlr Sottwaro.
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ABSTRAC!: SL?e! STEP 13 a, Eacbiae fa^ag:rege plograa de3iSBed to
be used ia conJunctloB oltu fBuott (uo. 26-2001), tbe 1IR5-8otE

280 Eoaltor progrs,n sol,d by aadlo Sback/Tsrdy Corp. Sqle" sfEP

dlsp1ayE, lu rari.ous foEstE, a scro]-llng fr.cld of d,ls8sE€abled

R.Al,l LocatloBE corregpoodlag to tbe PC of aD esidatcd ZEo Proc-
essor !4odcL. tbe 280 Modcl caD slngl.e-stc!, or TRACE a.!y 280

dacbiae codc, atd. lE dlEplayed ln a befora/after falEet tbat
j.nclude€ CFl, rcg1sters, st&c& el€letlts ard aa expanded flag !eg-
lste! codftguratlon. Also displ,ayed !r s! iltelligeot FAM'thdos
tb,et selectlvcly lrosts locel MM eavj,rodeat3 or a uscr-degignctad

a!ca, OEe or botb of tbc 280 I'lodrls ca'o b€ suppresgcd, &s cen -.he

serolllng f1.eld, fo! ful1 scree! ecceEE. Tbc lisb1e sgccd !RAC!

Bode bas a uscr EAL!, a foregrouDd bre8&polat (75 EA.LT) ard s
dJrRA'J c SIGP key fo! user control durirg the ftrACE. Al lapllclt
keypad 1s opered. und.er sever&l control pobt€, rlth keys thet
varj.ousllr serrice the d,lspIry ot asslst l-ocel editla8 iB nAMi also

fsster t&pe f/0 ts a"ailable. Suger ILECS (Ifo. Li.-O) 1111 re-
loc€,te Super STEP for totel &ddrese sllace acce:,8.

LCADIIIC ...,,... 2

ulor!Ali ll9.r
(!rrA!. M <.,-..- -.; -^,,trA!D 5I trVW
(f,I> EI r'UNUIIUN
MI S CETIASEOUS
DANGEBOUS BEI{DS L'
STEIEOS RETOCATOR T5

TBUG, TnS-80 tl! Radl,o Sback/Tandy Corp. Super S!EP, Softvare CPU

tE .AlLen Celder Sof'lTarc. AJ.1 Rlgbts Fcserv€d.

LoADING: load Super gTgP rl'ldet tire SYSfnl courcand.. First T5UG.

l? mlln
r? SPRS1P
*olFm

#S

load !8UG.
:oad Supe: S?!?. Vo;ue it,
Trsst'er contloi. --o L9i.9i.

lbe S key links T8UG ud
qrsar (@

Alter:Det1vc1y.

sYstn4
'? fBuc}? / ENSES

#L
TraDsfer eontrol to rBUG.

lo6d SPBS(P usiag the tBuC
# L ce'!trEad.

Jup to coLd stert entry pt.
iintr Yi+"b tbe S key,

Supe! SIEP is nor in place fro! rr306-58ff. (0n wrsions relocated
by Super IIEGS llnking proc€eds tn the 6sr[e tvo steps; ll J \C66 or

relocated egulvslcntr tben # S fo! flnat llnkJ,ng. ) lte # S tey
bri.ngs up tbe copyrlgbt lFader srd tfle gBUo # proEpt chsacter.

# J \C66
,lS

o
7

I4
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ATTEN

€'. i*€ €:-*l'
E'= *{* # q{'

,,-tEE
-ii ,!

-*li ;:
7*:i *:

Flag exParsioB. Blt asslgrucnt heeder'

Blt erpstlEion.

AsseEbly uneaonic for testsble bits'

CPU registers. *'
PC corresPond.E to the tnost reeently erecuted lnstruclion'

:Si'.i - '=
Ar- F

DlsasseBbled iisting. Dl3asscabler fol1o-rls Progre flw oriler or
6traigbt linc' I

:ogoos', flve stack cleucnts. I 
I

ln!,l envlroDent selected by IntelLlgeDt BA!'l Ylndov'

RAll lJindow. Here ir tbe + j.ntc11i8ent ndde, hes selccted currcnt
Il! rcgister to post the re8lster j'ndircct }oad'

roRMATTIIIG TEB DISPIAY: Tbe dlEplsy aol1lally olrcrates !n

e s!:.lt screen lrode; tbe left 1Bf, colusrs are scrolled. aad the

ri.gbt 25H coll8ns are lot gerollcd (exccpt dur:ng certein b:,ock

MM d.ispLrys). Both stdes Dry be lefontetted es folfovs:

SCRoIiJIIG: As loaded, fuu Left scrolling of Erdory locations end

coutcDts p.fus +"bc dl3eaaeEbled 11stiD8. A]-ter'ra'"iveiy,
the ugar csr select a reCuced scrolLj,Dg aode. (See use

of tb. = key, bclov. ) Ia tuis loode only tro loeations
are Ecro]-lcd, at tbc bottoa of thc lefl stdc of tbc
scrccB. Tbe scrolfed aEas are tro lires lBA charBetcrs

loBg. lbe E?artln8 scraen locatloas for tbese liles are

Iocsted iusiale Super STEP, tn RAI{ locatlcos 551C ald 65]J.
gbe urcr Dly tbus vector tbcse Lllcs .s deslled to avolC

coDtl,ict 'd,tb scrcen Eeteri,al displayed by a subJect

prograD.

l.lOilGPACE: As loaded, the vorkspace dlsl)lays trIo Z8o Processor

ModeLg, colrespondlng to prlor snd present CPU stetus

reLative to tbe lnstruction found at tbc PC of tb"
lab1ed Modcl, The ullabled Eodel rcprcse:1ts CPU Btetus

relatl,vc to 1*"s PC. Thls urangeaent unr^srblgrrously shoss

tbe cffectE of rach hstructioa. The rrnlebled, bcfore
Model Bsy be suppress.d. (Scc -1key, bclm.) Algo,
both Eodels uay be supgressed. (Scc - key, bcIog. )

nAM IfIt[D0W: As loadedr tba FAl4 Windov ls in the autoEetlc r0ode;

the u3er EEy gelect any F.AM area cf Lnterest for
observction. (See <- key, belou. )

fis ei8
#e gH I
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L,l
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ti'*-'-
':€s

€

i==:#
i * *:'=: ::'=

i= ii =5-:,€ ;*
:=: ti :'€: = +*:
:H f .-* F::€
i,s-;ai i#* i*=-rEFE
i=it , '* i#r ?EFiE

/\
RAM locatlon s.ad bYte contents'\
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sPACgElA
L

(sErsr) (
(sFrrr) t

89 row, froE tbe bottoE:

Slagle-steps eurlent lastructloa.
f,ALl key uader : IRACE.
D€tete bFe' tove strlng to FFFF one up.
Iqsert b:fte, tsova strJ.ag to FFt? o!. dom.
SuspendE 280 Mod.I sctlrlty, oelces dls-
as senbler sttaigbt-iijtc.
SKIP curreat i,asttuetloo uBder : gFAgE.

D:.s!ley ASCIf equivaleat of cuEent bfte.
Dl,spl-ays relatirc locstlon 8J3d byte contents.
Relgtil'c Spece cerrory adve.Bee.
Briags up copfrlgbt, lj.aks rBUC a'nc SPRSTP'
# ! loads fastcr tap.s nade by (SEIFT) P.
Dlspl€y bexlASCII 15 charscter u.ae ritb
cbeck6u8, gcroll rod(8lacc.

ffi-r-'iriFc'm 
'funetA 

I ll!M: ffi\ \
'-

/<ffi\1 &)
L&'

( SEITT) I CPz
c@1

f<frr\ r f91
,@

rcmFf \ |
E|m
CI.EAR
CI,EAN

o
(SEIFT) +
fcEffi\ F

/ectml D

;

1
2

fqrrr\ ,

i
fqHtFl t

(ssiFr) =
5dlA

Fig. 2. IalLic1t ketFad uder SPnSTP

CoNTnoL PoINSS: Therc ale fl.ve control acecEs poLlts.
ControL polnt 1: Open rhen TBUC f prc:npt cbaracter is displsyed.

like # R, # M, etc.
Control polnt 2: Open unde! the TBUG # M ccrmand, Just after

useF eDttT of a tvo b}'te RAlf addrcss.

# M nnnn bb

lbls i.s tbc acccss polnt shared by tbe Bod-
lfy EeDolT fuaetlons of TBUG. Most SPRSTP.
keys are Eccesej.ble bere. ltlcludlng SPACEBIX
a.ud. : IRACE.

Control point l; open rmder : TRACE Eode to aceept slned
cbelge, i SKIP, and Z-IIALT.

Control point l+: OIE! usder (SIrIm) B to accept bex-digit
valuea, a-left aDd .+rlght eursor, aDd X

exit the Eode keys.

Control- point 5: Opens und€r alteraate 4- RA!4 Wlndov dode
keystlokes to accept a tTo byte RlJ.t address
or X exit the Eode. The value enter€d defi.aes
tbe user RAl,l ltindov enviroBent.

e2 AlterBates ; kcy betvcea bex srd ASCII'
WZ Advarrces loeaot? djsplry' (TBUC)

C?1 Clears cutrcnt sclo1llng flel'd'
C2? Clears rorkspac! uee.
Q2 Backspace naEory sdvance.
CP2 Return to Seferencc loeatloa.
Cy2 C'bange reglgtere. Opens cursor o1€r A'!'

Fglster' User nay eoter bytc Yaluc or
advatrce cursor rltb -t or 4-. Sxlt ritb !.

CP:. # P pulcbes fa,Ete! telles.
CP7 66s tle 260 Models.
e2 Cbaogca RIg rillDdos statuE.
C?li Cusor rtgbt uder (SEM) R reSlster cbege.
CF2 Altenately suppreases/retufi:g unlsbled Model'
CPb Cusor left ,J!de! (SnIIT) R register chalge.
CP3 Slou sPeed uader I IRACE.
CP3 51gb speed under : TMCI.
c?1 !,oeds SPRSrP Mod'els rith TBUG register coltents:
e2 See uDder control Potlt 2.
Cyz TRACE Etll Z-EAL! or encowterlsg 75 HAft.
Cg2 CAI!/BS! stetuE. Alternately slE8le-steP or

directly execute CAI&g sd RSTS.
e2 AltenateLy st4Dresses'ilorksPace display.
CP1 Cta.Dgc scrollirg !6ode froa fu1l to r€duced'b&ck..
C?1 Delin! TBUG 8ad SPRSTP.



IMPLICIT KIIPAD: 8y control point €,sd furctlon.

CO$TRoL POII? L: Cpea ?hen IBUC ploBpt charactE"-c!.Belt '.rp.

# S Ll!]rs TBUC end SPRSEP ead brings u? the copyright
notj.ce, vhi.cb rill scro].l ,r! ed out, f$j.tla]'lzes
tbe scrolllag fleld erd SPACEBAR"

# BRE4i( D€li'nks TtsUG a.od SPBSTP, used before relocsti.ng
ISUC rith Supcr IT,ECS {l{o. LL-C) relocator.

# CLEAR Clears the scrollilg fleld end reinitisl,izes the
hr^F6i .h''.Fi.' n^<iri^n

# (S:{IFT) ' nefonat6 tbe scroUing fleld. As loaded all
roes scrolL l! a 1ts8 yide ccluEa. Plesslng I (SET) :
raduccs the nl8ber of sc"oLling rows to tso, locsteC
et the bottoa laft of the scree!. The lnLtial poElti,ons
of the lBH :.ong scrolled Lin.s arc foua.d lq n.Al.l

locations 551c8 Bnd 6518fi. The user ray chonge tbeEe
bytes to & deEired screen pogition froo 3CdoH'to 3FElrH!
or sullrees one by 'rectoring into unused F!q!!. Tbls
flexibl,e reforEeiting is necessarxr becsuEe SPRSTP sill
soaetfuaes be ,:sed to Slngle-stcp or : TP'ACE subJect
prcgrarlE tbat conf,llct sith backgrouad Clsplay.

# (SnifT) # Use of :his kcy :esults ln the losdia€ of 1:be 280
Idodcls di,sllayeC by SPRSTP 'd.tb tbe contents cf the
I R regtsters ClspLayed by SBUG, ud is related to a
uEeful plocedure es folLors: Supposc you are exa.ldning
soDe subJec+. progr8l! s.nd rish to !!'itlaJ-1ze SPRSTP
relative to EoEc poi.nt lntcrnal to the subJect prcgrs&.
You night start at tbe eatlT point of the sub,rect trat-
eriel, erd Sirg:.e-step or : 18,1.C! to the desiled point.
Anotbe: sey in'roives usiag (SEIFT) #. Place a TtsUG

breakpoiDt et thr desir.d plrce ln tbe subJect prog"u
uslng t B annn, :he t i Juap to tbe er-.4t!oint 3nd
eEerge aia the bleakpolni. .{t thls loint key (SHIrT) #
snd # F, ihen # y llnnn, vherc nnn! is'.be (nos res'"ored)
hFeal.t.ini l^cation. SPPST? is inltialiZed relEtlve to
:he subJect progrllr. except for |-he stack; the SP is
not iraJlsferreC so the user aay Glrtaln &D icde?cndeEt
steck. U-Ddating the SP lnvoives findlnE the !.aiue ylth
r,he f R corloand sd Elti.ng i.t in'"o SPRS??'s 5P'ria
the (SIrIIT) n register chilqe .r.cecurs.

CoBtroL PolBt 1 coRtinued:

# (sifiFT) P this key is a faster # P pu.nch oi cassette tapes
obta.iled by sdJusting tinlng loops, Tapes Eade
und.cr thig col'tn8.nd 1111 not los.d uder SYSTB{i
they are colrpati.ble oniy rlth :he SPRSSP coElsnd
# (SFIFT) L.

lbLs key ls '"be # L load co@,etrd r'or tapes trade
by # (SFIFT) P. $ote that th.e rornal # P anci # L
coE@ands arc 5til1 avalLsbie.

I lqETFo\ T.

You shoul.d probebly aak. a backup co?y of SPnSTP, prefelably at tl;e
hilgher baud rste. !o do thls you ril,l deeC gr1 iadependeat STSfq{

t&pe daker. T]le Eost vcrsatile is a verston of TBUC relocated by

Super TLIGS (l{0. Ll-o). Suger TLIGS .dU aiso relccate SPRSTP.

Iere re aEsuae you have a verglon of mUC 4t 738A-7980H. ControL

is rith a 1.386-tr986 TBUG llnred 'dth SPESTP.

t (SgIfT) P \866 S3FT \A60 # Puch 'tltb fast loops, tb,ea aH.EA.!(.
# J T3AO # j jup io tbe blsh t!Uc.
# ? \38A 1a980 l+3Ad # P'rncb a SYStEt Lcsdlns ccpy cf

thc Lov TBUC. lhis T3Uc Ei.il sti]-i
b.erc tb.e fest tldinE iools :'rctr
recordl.ng SPRSP,

(it's a good id,ea to ns&e sure tb.a lor copy of:BUC is locsteC:'j.r:t
otr the tape. ) ?o load the E€lsrge, ioed lhe lcv copy of TIUG (vhicb

happens !o heve the last ti-cing loops) uder S'ISTEM, then enrer l3'ic
md key (SEI!!) L to Load SPBSI?, :t's an odd iact 1:b.at i'ast loaCiilF

tepes cu be no"e reliabLe i! thet the charce of tape lroDout :s
lessened rhen less taEe is,rsed.

I
rl

1l

l
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Ccntrol poiot a, This eccess point j.s opened. under the SBUC # M

coEEEad, &fter user eatry of a tro byte nAM &dd!ess, TBUC ihen

ilsllays the conteBts byte at tbat add,nss anC mcelrts uy of
ENTE8, a use! entered bJrte .ralue or X, eriting the # M !0odc.

Tbls ls the &ost por€"t\rJ. coatr€l poiEt that a roBitor can have,

bec&use it is at tlds ccntrol point that R.A.tl iocs,tions are exa^B-

j.neC alrd Eod.ified. Both tbe Single-step 4nd the : m.A.CE tsodes

ce avq.j.l"eble here, girlng the user the sbluty to exmine, rod-
lry 8nd exeeute lnstructloas fron tbe sa.Ee ccatlol polnt. Why?

So you cB$ rrite, debug s.o.d execute aachine code ritb tbe ferest
sube! of keystrokes, lbis fes.ture ca.o. be very appealing after
,JsiDg nultipl-e pass asseEblers ed other ploglaea.ing aids that
operete rlth beavy keystroke overhea,d, gontrcl point 2 !s the
closest you cs get to your R.AM ed CPtt if distaDce j.s de3ined

as "nr:aber of keystrokes to get sooething done".

SFACEBA-B ise of tbls key uader the TBUG i ]l comanci rilL
adva$ce the SBUG dlsplayed nemory locatj.on gnd contenls
llke EffIER. but yith tlre 4esirsble sdditlon of e. dis-
asseEbled Ene$onic fo!!' of the tnstTuctioa aple&ltn8
l! the scrolled fle1d, srd, after the tfall1ng byte cf
tb.e i.nst"uction has been S?ACEdr the ccrrcslond.lng
actlon ln tbe 280 P"ocessor Model. Thi,s grestly
decrea3€s the 1@gj.aative overbead of the prog?@er,
partlcuLarly i.n tb.e ertended, lefore,/after 280 ModeL
foru.at, rhere sid.e-by-side coB?arison assues us cf
ou! resul"ts, fote veli tb6t SPRSTP is a llve progre;
aI1 of these lnstructions are actusiLy bei.ng executed,
Slqec tbere ere no rrlte-prctect constreints, use of
tbis key caJr cont@inate rorkllg RAV or result j,n
fata.l in3truction executi.ons. Cn the other hed. al-I
you rLsk is bavlag to reioad.

: ?!ACE This key initj.ates 3utctratlc single-stepping, starti.ng
at tb.e dlsplayed instructi"on sd proceeding, in !)rogru

flov order, dot! to tbe user-plsced 75-flALT strlng dellelter. 76
itAf,t fs ttre foregrourd breatpoint, ed use of tbe IBUC CD 80f+3

I B llaced bleakpoiat rill only lead : TRACB flov tlto TBUC.
(Altbou€h SPBSI? ril1 tun TBU0 lerfectLy vef,Ii try it yitb an
lDdependent, Super TIEGS relocated eopy. Tt beLps to use tbe
restrictcd scrolliag Eode. Llle up oer the entry point:

# M 7340 ED : T8ACE

Elxit thc : TRACE by using Z-HAIT. Note that tbe conflict
betEen tbe SPBSEP ed the subJect TBUC scroluEg flclds cs!
be:esoi-ved by fortaEting SPBSTP to Bsy, 3f90 ud 3ID0B. Recall-
tlrls is donc h'y cbaaging locetlon 551C s'ld 5513n. ) A further
coltrol accegs poiat is open.d ulder : TBACE, yitb these keys:

1 Siov speed. : fRAqE, posts "1ST" on gtatuE p8ne1.
2 Fast speed : TRACE, posts "2ND".
/ SnP key causes ne:ct instructioD to be disreguded

by executl,on fl-os, tlTicaLly used to faII out of
loops dulj.ng : IRACE. SKIPpcd inBtructlo! is
di sasseEblcd noraaLly.

Z Z-EAtl lroridcs keyboerd EAIT eoDtroi duriag : IRACE.

!{ulBue : TRACE speed is obtained utrder tbe fol]'osilg condlti.ons;
Reducea serolling forEet s.ad suppressed 280 Models rhile (5I{ITT) r
C.Aj,I,/nST status is set for eirect cr(ecut1oa.

/ lbis key stops exccutlon of iastructlons durlng the
Slngle-step or : TRACE oodes. I "/" is posted on the
stBtus paJxel. Ttre dlggsse&bler becones strs.igbt-line.
S?ACSBA! md : IB.ACE nor operate lbit:ih.:.scr-6tled:fic1d,
usefu.L vb€n only dlsasseltrbly ls needed,, To reactivate
the toodeis prest /' egaln.

(SHI!'T) n ghange SPiSfP re€istels, tulqs on e cursor over tbe
A reglster. &tering a bl'te yaLu€ Y111 adTece the
culsor. Tbe cursor Eey be advalrced Lcft or right
by ..rse of tbe (- or -t keys, respectivcly. This action
ls yrapsroutdi Pe ls nefi to .AIt. Exlt,tbe Bode
by presslRg tbe X key to return to control- point 2.

9.
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<p lbis key altcls tbe status of the RAM lil1ndos at€a.
As loaded, tbe RAI'{ Wi,ador eu+.oaatieally cbangca
r,&der certai.a iBstructions to sbos F4!,1 lnteracti.oa
ri.tf! tbe C!'lJ. ALl lastructlons tbat refcr to nAM
ia any vay rill s.ctlvatc the siDdov d.ullng Slngle-
s'"epping i.ith SPACBAn or during : TRACE. Tbe
al.te:?ratc display status of the R.Llv1 Wlndor Ls as a
L'Lndov Lato a u6er-deslgnatcd a!ea. pressiag 1-
l|"iil open s control polBt over the to9 of the
yj.ndov s-"ructue; the user is expected to entet a
tvo byEe EeEory iocatioB o! to exlt via X to coatlo1
point 2. Tbe locetion losrrd ln ibis vaf ril,l preslst
+l'^!.-l C{n-rr---a*!-steppLng or :RACE to sho? a contin-uousiy
updetcd llcture of tbc d,esignetcd RAI{ envlron-Eent. AE
IoEded this ]ocatioB ls sat to 51268, tUe "exeeutloa
bloek" Erea lntctral to SPnSfP. Thc lext tiE€ you plesg
a- tbe B.L Wlsdov ri1:. be fetutncd. to tbe autonatlc rode.
During tbls lntelligent Bod.e thc userrs Ecre€n ELLl
contalB e Ej.Dultaseous before/after llcture of tbr
nAI{ !s :.efelenced by tbc PCt tbe stetus of the C?U
ercbltec+,ure a.nd tbe RAU i,nteractiBg uith gzu. This
ls tbe lES-80 of +"be prog?Blacr's lneginati.on.

fomatting tbe llorkspace: Uader control polDt 2, ue baw...
-i Sulrpresa tbe uBtabl,ed 280 Mode1. The nert tiEe you .

pless -tD tbe nodcl yil] retura. Tbe nodel ts :e-
lDltleliaed vben it returas; lt doc6 not rctain eny
usuabl-e "before" statc infoFatioD.

- SulDress both 280 Models, I! tbi6 case both before
ard after Etate itfo:rtatiog caa bc recovered becaugc
tbe Proccssor llodels alc stll1 active (sulJcet to
-f and /), they Just aren't sbo$.

ClfA.R Cleals the 
'orkspece E ee. CIEAI unde! control point 1

v111 clear tbe scrol11ng flelal.

fcsTmj { This key controls vhether CALLS ed BSls are
to !e single-stepped or directl"y executeC. As

Ioaded tbese instructi.ons si1l be sj'ngle-stepPed'
shen (suiFT) r is pressed a r'*" fltt llght {a
the status puel end CAI,LS 8nd BSTS rill' be
dlrectl,y executed. Note that a subroutj.ne Eus*"

returtl to the C-A!!ing routlne for SPIST? '"o keeP

controi. If tbj.s is not lbe cse contrc.l 3ay
be tresfetred to tbe subJect progre. The next
titre (SEM) r is pr€sseC ttre "r" wi:i go out
and CALIS ud RSls riil be 6j.Dgl"e-5tep!ed' etc.

works like ln control point 1; SPBSTP regtsters
ar€ loaded Yltb ffUG retisters. Control ls
retulred to colttol point 2.

6Os l":ne SPFSI? reglstets Afr-iT. SP ls retalned.

fbe folloritg keys assist 1ocaI Eiiing 8nd editing of 280 naciline

lsguage stlings Itd Prograes in FAI'I'

/qHrm) #

e

(SNITT) I

r/ <utFt \ a

3ackspace. Adruces the EeEory displat to lbe
prcdecesgor location.

Belatlve Loceto!. Displays address ard eontents of
the locatloD relatlve, iD a tvos coaFleDent
sense, to -.be cur*nt locatio!. If the current
BeEor:r contents byte {cte tbe offset brte of e

relgtlve Juq JR or DJNZ instruction the *
Relatiw Locator key stroats rhere tbe transfer
rould go.

Reletive Space. Advsces lenoly dis!18y to the
actuBl relatlve locatton. Al,so stores the
currcDt location for reference !y...

neference Slaee. Adveces Ecuory dlsplay to
the locatlon stored by (sHIlT) I nelative sPace.
Used to retull] floD sorking on a relatlve routi'ne'
or to return to a reference locetLon established
by tire sequerce (SHIIT) +, (sttIFT) l, such as

tbe +.op of the code stling you are vrlting' etc.

12.



'fne foLinrlng keys d.isplay end rafoFat nAl'l iocstlons sd eontests.
MISCELLAI{EOUS:

If you rlsb to experiEent !'ltb tbc RSI lnstructj'ons' tbe high by*-e c!'

tbe RS! "page zero" is located vithln SPBSTP at locatl.cn- 5EC0B. As

iosded thls byte is lnitiaLl:y d6. I[sert your otn hlgh byae !f ycu

risb a prograuueble psge zero. 0f coulse :ha RSTS ri1! only vactcr

to your locatlon mder Slngle-step or TRACE, ad vben the (SHIF!) {

oA!!/RST ste,tus is set to slngle-sle9' As to Yhy uyone sould be

interested j.n tbe RSTS, see r{t shoft srticle "zto User Stack

Eau]Etlon" in tsIT! mgazinc, Jaauary, i980.

In thc autoEatic oode tbe IUl,t HlDdov Yil'l o9erat. upoD instructionE

sucb as iadlrcct loads a.nd stores, lndireet i/0 operetions, indirect
arlthoetlc ad logical instructions, alL indirect itrdexed instruct-
ions, successful JPs, .tls, fAlls' DJNZ a:rd aLl block instFrctlons.
Here ls a procedue using cPf! as a treaorf sesch fii!.ctioa:

9et up the A :'eglster uitb soEe deslred b]'!e 3!ld iIL Ll'th the
addless vb.ere you s€.at tbe sealcb to start. U6. the (.SHifT) n
reglster chege kef for tbls. Make sute LA.v Wj.rdov !s on <- node.

ItM7666ScPIr
1a6a a1

7662 Fy
addl a1
tddd s rcft

SP.ACEB4-R Sote the R$l 'Ji.ndcr.

Obviousi-y the block ccnparisons a.od block ioads cu be used

flexibly to corapose tbe usual oonitor MC'rE 3!d SEAICH fucticns,

lhe foli-ouing illustrates tlte T?ACE Eode sd tbe for€ground 75-iiAft

bre&kpo1nt.

Dis!1ey6 tbe ASCfT or glaPhlcs chasctcr
associated t'itb the current contents byte.

tlne dispLay of the 168 bytes startiag ritb
tbe eunent Eetlory ioeatioa. Disllays tbe
checksu of tbe ror as .bb=. Adveces
tre!0ory +.o Location 10H hence. The i:nc can
be dlsplayed ln eitber bex or ASCII, set by...

Set her/ASC:f iiae. As loaded tbc line rill
bc d,isp:.ayed :a hexi efter (Silflll + the ij,ne
vilL bc dlsl)laycC ln ASCfI equlvelcots uBtll tbe
next tiEe (SFIIT) + Ls llessed, vbea tbe ll!.e
d.lstr)l8ytas bex, ctc. etc'

Delete eurelt byte, !u11 succasgor Etrtng one
LocBti.on tosard cureat locetio!. Succegsot
stlilg is dcflned dosn to ttle user-placed FFtrF
strlag dclie:te!. g Bust Plaee that FFFF
delitLlter. Doart use these keys '&til you
llecc rFFF et the foot of the string you s.te
sor&lDg witb. fllustrated:

(sF$T) <

# M 7066 AA-6F A6 tu 62 Q3 Fr rt 66 0? FF rF FF FF FF FF r" !'F
li t4 766Q 66 (sHltt) Deletc.
# M 766Q Q!-1(f^ 6t 6? 03 ?F l" Fr 05 0? FF FF rF sr rr Fr rF FF

(SEI!T) >

Tlre code stri,n€ has ilov€d torErd tbe curteat
Iocatioa !y oae, l€evlng &'t EF lnto tbc foot
of lbe stling.

iD3crt e byte, pushes stllEg froa currctrt
loeatlon to FFFF stting delidter one Eove
avay floD thc curent 1oeatiotr, rstatcs tll.
byte yj,ped out W th. Leading FF lnto tbc
current iocatio! for i€-pectj,on. :llustrated.l

# M 7664 h (sHrrT) lnsert.
tt M 7606 rr=08. rF ar 02 63 rl lF 05 d7 l" l" FF FF FF FF m FF
f t4 7666 7F (sHrf,r) Insert.
# u 7006 06=68- 06 w bI A? 03 FF FF 07 FF lT Fr FF FF rF FF rF

I Ra^kc^q^a

I Backspace
SPACE3AX etc. e!c.



I 7606 6 cAlL 1.589

TQOL E9
7662 )1,
t66a fr ft 6n

160\ 6D
166' 26 JR 7066
76A6 F9
7d61 i5

ftsUG rougloe puts kcyboasd, bJrtc !u A.

T{ {+ !lt'rm?

If not, check a4aln.

if so" EAIT the ITACE"

Set up this code drd use fRACE startl.ng Ef T0A6. You cs.a. vary speed
uEing I s,ed 2 or EAt! usiag Z or in tbis caEe" !l{TE3"

DANGEROUS 3EIIDS:

fiot reEovidg tbc 76 EA].T fole8rouod, brcalpoi.at bcforc f J Juxlplag
to tlr€ routlDe,
UstEg (Sfunf) ( Delete and (SEIIT)) flsert rltbout placlag tbe FFTF

stlilg dellEite! et tbe foot of tbc cod6 Etdlg.
ioads of a.ny klad lato sorklag FAld, esplcLalty block load€ Titb
Iargc vslues 1B BC.

Subrouttnes ttrat never retu$ uide! (SEfiT) i executloa.
Progreras that tcat BIM by succeeeively alterilg b].tes, 3ucb as

RoM aad EDtASM. By the p16€on-hole prlaclple r.orklng Fi.!.t la
SPESTP viLl bc altered lf you TRAC! a p"og?s8 like tbis wlthout
cete.
I/0 lnsttuctj.ons cu eaablc fl-1p-f1ops laoppon'd.le1y.
RclocatiEg TIUG sltbout hlttlag tbe BF.EAK kcy. gee b€lorr SggLlCS.

Donrt ]et aly of tbe above d,eter you floa exper1aentetlon r.bough,

beeause often systeo, cnsles a,re educEtlosa:. A1so, thc slngie key
co@a.ads used on SPRSIP csy t6ke a little gettlEg uscd to, slnce
they are necesserlly & little arbltrary, but lt is tbe fasiest iltd
easiest corqoaad trode rhen fq'Jliar. So becoue a SuDer STEP edeEt!

SIEIECS FEIOCAqOR: tte toP 30dE brtes of SPRSIP are uicondenssble

rclocator tsb1.s coEpatl,bu rltb Supc! TIJGS (So. Lt-o) Relocator

for TBIJG. Relocstioa proc.dureE rlLl be fa.diliat to Su?€r TIEGS

users. ID tbe foLloriag exa:aple itr ssEurne a liDked fzuG-TtEGS-

sPBgfP lJlit at \386-!986, 49A0-tAAd, aJld uBd6-58Fr'

Flrst rclocate TBUo. Wc vlll be ustrg 32K reeouceg bere,

# lnr.Ar Delinl TBUG 8ad SPRSIP
# M L831 86 Locd DE yltb dcsir.d rBUG start *ddress.
L832 83 (nur- r'rr:' ;' ;1-r

1.833 8d
1+83U U3

ilR
I J )!9Ad

LoEd EL ritb ?reseBt T3!G stst addrcsg.

Cb.ck the TBUG regtsters.
,, J J@p to Super TLECS. Coatrol is Eos
rlth tbc hlgb TBUC.

lfe are reedy to rcloca,te SPRSTP. lbe entry poltrt riu bc at
!CA0E. Flrst Ye load DE aad il,.

coNsTlAI[T: DE :[ugt bave ].EddE bftes rcrtical clealerc".
E ![rrst be 00.

ll l,l 8831 66 lpad DE sith deslr.d SPRSI? Etart a.ddreeE.
88? 8B
8833 66 Load & ritb lle€eat SPF.5TP start address.
8831+ l+B

8835 86 fX loaded rltb deslred lin&lag IBUC stert.
AR?( A"

" 883? 80 iY loaded ritb present llnllag BUG start,
dB3B l+3

# R qleck rBUG reglsters.
I J \CAO # J Julq to SgslJcs.
I S Press S to lidr. t is bigil coly pronpt cba:'acier.

!o racep, STglEG need.s tbe folloring parsleters peEsed to it fj.a ibe
T3UC regi.sters: DE conteins deslred SPRSaP starting address, idtb 10!
byte 0Q, l{L contaluE pres.nt SPRST? startiag address.

IX contalBs tb,e startirg address of tbs copy of TBLTG

r{th vhich tba nes SPRSTP llust l1D.k', sd
IT coltains :be etarting add'ess of the present copy

of 1BUG ritb vhicb the present copy of SPISIP ls linkcd. only'rben
tb.ls mterial is entered. cu a successful- {.I r+CAd be Dade.

ro.


