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CHAFTER 1§
INTRODUCTIGN

STEPPER <Meyr. 3.8) ies a software machine code debuaser which
cerves wmuch the same PUTPOSe as a hardware front Panel, but in
s more comFrehensive manner. At all times., the screen displavs
all CPU vyesisters and flass, the tor sixteen butes of the
stack, a sixtu—four byte window of memory centered on the
location indicated by  the Prostam Counter vesister, the 2-88
mhemncnic Tervecentation of the instruction indicated bw the
Progsram Counter, and several other non—-Z2-288 reaistere. In
STEFPER. orlions exist for
#FExamininsg o modifyins anw reeister,. fl39, or memovrd bute
¥Elack mowine anw sized block of memory 1o any location
¥Block filline anw cized block of memory with ang sinsle
bute
¥Zeroins any sized block of memorw
¥Seasrching memoere for & specific block of data
¥Sinale-ster executins ang instruction
¥Zettine and removine a breaskroint
¥Dettine and removine a trace stor condition
#txecutine code from any roint
#¥Tettins inPut-culrput mode to ASCII, octal, or hexadecimsl
¥FRelocating ane section of code or table of addresses
¥FRelocatina STEFPPER anvywhetve in memovy
#¥Dicaccemblina any <section of code at wvariable speeds
¥Tracine Prodram execulion at wariable speeds, with or
without the diseplayg
¥Dumrine dicassemblustrace information to a3 hardcory
dewsice

1.1 Mznuzl Conventicons

In this documentation, the eprefix “CTL" meane that the
followina Jetier ie to be entered while holdins down the
Contral ke Thus, a “CTL A™ would be entered by holdine down
the Conteol kew and then tuping an “A“.

Al constants 9iven in  the examPles used in this manual are
hexadecimal .

The tevrm “cursor refers to the astevisk on the screen; this
indicates whevre 3 value will be derocited if tuped.

All  input pPromPts will sPpPresr below the memory window displav
{ornn the bottom lined.,
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1.2 Makine Corrections

If 3n error is made while tyrins in & numeric walue, tyeina "G"
wil!l cauvse the cuvrent Process to be abovted.

STEPPER Manual — Chapter 1 Fase 2



CHAPTER 2

OPERATIONM
STEPPER commands are all initiated by turine a <cinsle
charsctey. 1f additiocnal information ie required, the Prod9Tam
will ask for 1t. Commands are broken down into four basic

arouprs: Cuvysorv Movement, Inrut-Outrput. Macro., and Executive,

2.1 Cuvsor Movement Commands

Cuvsor movement commands are commandes which cause the Prostram
Countey to be altered.

2.1.1 Set Hish Ovdev Bute (HD

Thie command will <et the hish ovrder buyte of the Program

Counter Yo 3 specified walue and then mouve the cursor ta the
resyltins Progsram Counter location.

Exazmrle: H CEnter command>
Address? (Promrt )
86 (Enter hish address)

Willt <cet the hish order bute of the Proaram Counter equal to
6. The low order bute will not be affected.

2.1.2 Set Low Order Byte (L)
Thie command iz used to set the low order bute of the Prosram
< i

Counter te 3 Fecified walue and move the cursor to the
resulting Program Counter location.

Examele: L vEnter command?
Address? CPromrt )
4E (Enter low address)

Will set the low order bute of the Prosvam Counter eaus! to 4E.
The hish order buyte will not be affected.

2.2.2 3Set Prosram Counter 2J)

Used to <cet bath hish  and low ovdey bytes of the Proaram
Countevr 1o a specified walue and move the cursor to the
Tesultins location.

STEPFPER Msnual - Charter 2 Page
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Exzmrie: J (Enter command)
ARddressT {Promrt D
BE4E {Enter addresc)

Will et the Proarvam Counter eaual to G64E.

2.1.4 Move Cursor Risht (Srace ovr CTL LD
This will mowe the cursor vight and increment the Prosvam
Counter if the cuvrsor Points to the memor™y window;: otherwice.
if the cureov Pointe 1o the resicsters o flass, this will mowe
the cuvsor riaht to the next resister or flas.

Examerle: CTL L CEnter command)

Will move the cursov visht one byte.

2.1.% Moewe Curenr Left (CTL HD
Will mowe +the cursor left one bute and decrement the Prosram
Counter if the cursov pointe to the memory window; otherwise,
if the cursov Foints to the resicters o flase, will mowe the
cursor left o the next resister or flzs.

Exameiea: CTL H {Enter command)

Will mowve the cuvrsor left one bute.

2.1.6 Mowve Cursar Down <CTL J
This command will mave the cursor down one line (8 bytes) and
change +the Proavam Counter accordinstly if the cursor pointe to
the window of memory; otherwise., if the cursor roints to the
regqisters ov flzas, this command will be isncred.

Examerie: CTL J CEnter command)

i1l mowve the cursor down one line.

2.1.7 Mowve Cursor Ue (CTL KD

This will move the cursor ur one line <8 bytesd and chanse the
Prosram Counter accordingly if the cursor points to the window
ef memors; octherwise, if the cursor FPoints to the resisters op
flass, thies will be isncred.

ExamFrle: CTL K {Enter command)
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Will move the cuvsor uP one line.

2.1.28 Tab Cursor Down <CTL DO
This command tabs the cursor down four limes (32 bytes) and
chanaes the Proaram Counter accordingly if the cuvsor Points to
the window of memory; otherwise, if the cursor poinls to the
resisters ov tlass, thise command is isnoved.

Example: CTL D CEntev command)

Will tab the cursoyv down fouvy lines.

2.1.3 Tab Cuvr=sr U {CTL W
This will tab the cuvrsor up four lines (32 bytes) and chanss
the Program Counteir accovdinely if the cursor Pointes to the
window of memoryvy; otherwise., if the cursor rPointe to the
Teaistere or flaasa<s, this will be isnored.

Examrle: CTL U cEnter command?

Will tabk the cuirsor up four lines.

2.1.18 Mowe Cuvsor to Resister Bank <R)
Mowes the cursoer to the bank of regicters and flass.
ExamFrla: R {Enter command)

Will cause the cursor ta point Yo the Accumuiator.

2.1.11 HMouve Cuvsor to Memory Window (P

This command iz used to mowe the cursor to the window of
W oY |

Examrle:r P {Enter command)
Wifl cause the cuvsor to point to the buyte indicated buy the

Prosram Counter.

2.1.1

k)

Block Search Memory (CTL SO

[(

This command is used to rosition the FProsvam Counter at the
fivrs bute of the next occurrence of the seavrch strina
follewins the curvent position of the Prosram Counter. The

STEPPER Manua! - Charpter 2 Page &



searcth stving is taken a< the strins which is pointed to by the
"Search” reaister. The first byte of the search strins must be
the lensth (B1-FF) of the search strine. The second throuah
fast bytes are the search strins itself. Maote that the search
string must be loaded into memory and the “Search” epointer set
to it before this command can be used.

Examrlie: J (Move PC to <earch strine
Address? location and enter <earch strins)
28086
34 (Lenath of search strinsg)d
54 (T, HSE lowd
45 ("E™)>
g2 ("3
54 C°T™)

J (Move cuirsor somewhere else)
Address?

1868 ’

CTL S (Search memory startine at 10066

for "TEST")
Witl vesult in the Prosram Counter hawving a walue of 2861 .
Mote that the Search Strins need only be entevred once; CTL S
msy then be used as many times as needed.
2.2 Input Muteut Commands
InFutoutrut commande are commands which affect inFput or cutput
mades in some wag .
z2.2.1 Shift Inrut-COutrut Mode (RUB or DEL)D

This command is used to shift the current inrut-outrut mode to
ASCII., octal, or hex.

Examrle: RUB (Enter command)

Will switch to ASCII if the curvent mode is hex, octal if the
curTent mode is ASCII, or hex if the current mode is ogetal .

2.2.2 Turn Printer Ons0ff CCTL B

This command may be used to turn the Printer on or off. If the
sustem has no printevy driver, this command will have noe effect .

Examrle: CTL P CEnter command)

Will turn the printer on if it is off, ov off if it is on {see
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chapter 4 fov Mo T2 information about Printer Routine
Interfacinsd.
2.3 Macroe Commnands

Macro commands ave commande which act on blocks of memory.

2.3.1 Black Move Memors (MO

Thizs command may be used to cory any size block of memory from
one location to anothey .

Examptie: M CEnter command)

Olgd start? {Fromrt >
ie1a {Enter start of code to be mowvedD
Old end? LPrompt )
161F {Enter end of code to be moved)
New start? {Promrt >
1786 {Entevr new start of code)d

Wittt move the block of memord startine with (16187 and endins

with <181iF> +to c(iFaEaAad. Blocks may be moved urFr or down in

memory . and may ovevlar without fear of data proerasation.

2.3.2 Block HMemorw Fill (CTL F2

This command iz used to fill any size block of memory with a
c<inmele byte of dats.

Examrle: CTL F CEnter command)
Data? {Prompt >
64 (Enter data byte)
Start? CPromet O
1540 {Entey first loc to be filled)
End? (Proast >
16FF {Enter last loc to be filledd

Wil! change all bates in memory firom (1546> throush (16FF>
inclucsive to G4 <.

2.3.3 Block Zera Memovry (2

This command will fill any sized block of memory with 6G@‘s.

Examrple: 2 CEnter comnand)
Start? CPromet D
1548 CEnter first loc to be filled)
End? CPrompPt
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16FF {Enter last loc to be filled>
Will chanse all butee in memory from (1548> throush {16FFD
inclusive to 88 ° s.
2.3.4 Relocate Code M
This command can be used Lo relocate 3 section of code so that

any memoTy Teferences are offset by a specified amount. This
command will not move the codes; the Block HMowe command (se=

section 2.3.1) should be wused for that. The code to be
velocated must not contain data areas; velocation will be
sbovted it an iltesal instruction is encountered. The
followins instvuctions will be rtelocated if encountered

(standvd Zilog mhiemoenicsl:

LD A {nn>
LD hn LA
LD HL: ‘nn 3
LD dd ;. {mn )
LD I¥.{nnd
LD IY. “nnd
LD ‘nn D ,HL
LD Znn ) dd
LD tond,1IR
LD nndsIY
JF nn

JF TNl
Catl nn

CALL cc.bn

Fzzentialle, the command works like this: The instruction
indicated by the Progvram Counter is is disassmbled. If one of

the above instvructions is found., “Offset”™ is added to "nn". An
itlesal instruction ("ERR"™ mnemonic) will abort the Frocess:
otherwise, it wil! continue until the Prosram Counter reasches a

sPecified endine address.

Load immediate inestructione, such as LD HL.nmn: will MNOT be
re located. If there avre load immediate instructions which
reference hard addresses. these should be changsed to load from
a table in memoryw. The Relacate Table command can then be used
to relocate the table C(see section 2.3.5). For instance, the
follewins will not e correctiv relocated:

10668 LD HL . TSMSG Point o mecssagse.
1818 CAall. MESSRG Disrlay messagse.

2686 TSMSG DC  “This is & test. ™,@
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It shoutd be chamsed to:

1666 LD HL, (UTSHMSGY) Point {0 messase.
1616 CALL. MESSAG Dicsrlay messaas.

SéGB TSMSG DC “This is & test.™.,@
88688 UTSMSG DW TSMSG

The c¢ode could then be Ttelocated in two steps: first the
actus! code, and then the address table.

Exanele: J (Place cursor at besinning of
Address? code to be telocated)
1668

- - H {Enter command)

- .. Offset? (Promet D
0168 {Enter offset value)
End? (Promrti
18FF (Enter ending address)

Bould vTelocate the code from £18688) to C16FF) inclusive to vun
at (1168> to <(311FF>. The address of the Prosvam Countev would
be displaved in the urPrer feft corner of the screen.

2.3.5 Retocate Table (CTL M

This command is used to relocate 3 table of sixteen bit
addresses . The table mavw also containm data which is not to0 be
velocated, 3¢ lons ae each table entry is the same number of
butes in lernsth. Mote that this command does not actually mowve
the table; it mevrely offsets the addresses contained in it.

Examrle: J (Move cursovr to fivst address in
Address? table to be relocatead)
2896
CTL N CEnter command)
Step? (Promst D
8881 rEnter # of bytes between addrs)
Offset? {Promrt >
FFoe CEnter offset vatlue)
End? {Promrt >
20856 {Enter endine address)

fAcsume that the followine table existed at (2688):

26688: B89 11 (First address in table)
2Z862: D4 (Data byte — not an address)
2883: 24 {2 {Second address)
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2885: C7 (Data bute)

After the zbowve examrle, the table would look like this:

2086: 66 6F (First address relocated)
2Eaz2: D4 _ {Data byte — unaffectedd
2e83: 34 11 (Second address relocatedd
26865: C7 (Data bute)

nt the end of the relocation, the Proaram Counter roints to the
fast bute which was relocated.

2.3.6 Relocate STEFFER Code <<U)

This will mowe STEPPER to a specified new starting rFrage.
rvelocate its code and tables, and Jump to the relocated
yersion . Becauce the code is relocated AFTER it is moved. the
orizinal wevrsion will remain intact in memory.
Example: U {Enter command)
Mew startime #ase? {Prometd
21 {Enter new startine Paged

Will fivst cleayr the screen and display the mecscage "Relocatins
STEPFER. " Mext, will mowve STEPPER to (2168) and relocate the
code to run there. Finally, will Jume to <(2106).

Because of the method of relocation: STEPPER must not be moved
within ite own boundries or catastirorhic evrror may cccur. Thus,
it must be moved at least as many Pazes as its own lensth. To
morse 3 shorter distanmce, two moves mucst be made.

Examrle: U {Enter command)
Mew startins rage? <Prompt)
15} {Move STEPPER clear of itself)d
U tEnter command)
Mew startims waze?™ {Promet)
o4 (Entev actual desived location)

Thiz will safely mowe STEPPER from Fase @1 to Pagse O+,

2.3.7 Dizascsemble Cade <CTL AD

This command may be used to disassemble any section of code.

This will vealty only be useful if the ocutrut ic sent to a3
printei.
Examrle: CTL A (Enter Command)
End? CPrompt >
i188a (Enter endin9g address)
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This will disaszemble the code beginning at the location
indicated byw the Proavam Counter and endinge at the srecified

location.

The folilowing inPput Keve are active while the disassembliy is in
PrO3Tess:

& Freeze
1-8 Spead ¥1 is slowest, 3 fastesl)
18] fibort Process

2.4 Executive Commands

Execut ive commands are commands which are used to contiral the
execution of machine code.

2.4.1 Trace Start <T)

This iz used to execute the machine code beginning at the
location indicated by  the Proosram Counter. The execution is
not firee vunnime;  STEFPER retaine contvol at all times.
Mormally, all veaisters and flags are disrplaved, so0 the user
can see exact iy what the processer is doins at all times. (The
disrplay may be turned off by typineg "F" during trace. To turn
the disrliavy back on, tupe “S* during trace. Turning off the
disrlaw allows you to s=e information written to the disrlay bw
the PFvo9mam beins traced. It also causes the code to be
executed at leas 28 times ac fast az when the display is
tuvned ond. Because STEPPER retains control., it is Possible to
set a3 Trace Storp Conditien for any regsister, flas, or memory
location fdsee <section 2.4.3). Trace information will also be
sernt Lo the printer., if it is turned on. ’

Examrle: T (Enter command)
Hit any key 1o besin. <Prompt)
3

This c¢cause the <svstem to initiate a3 trace at sreed nmine. The
trace will stop if a HALT <T8) or Breakeoint is encountered, avr
if the Trace Stor Condition (if anv) is met.

The PReasen for hittine a kev to besin execution is that it
altows settins an  initia! cpeed {cee below). Mote that this
will not work on <ome tures of kevboards.

The following inPput kevs 31re active while the trace i in
Fro3Tess:

8 Freeze

STEPPER Manual - Charpter 2 Page 11



1-3 Speed %1 is slowest, 3 fastest)
18] Abort FProcess

F Turn off display (Fast Traced
= Turn on diselaw (Siow Trace)

2.4.2 5Set Trace Stor Condition (0D

This command 1is used to define the Trace Stor Condition. To
uee 1it, mowe the cuvsor to the vesistev, flas, oT memors
location that you wish to use for the condition test. Mext.
enter the walue that you wish to test for {(cee charter 3 for
information on data entry). Then, back the cursor ur s that it
asain points toa the item. Enter the S&t Trace Stor Condition
command <0). Thic will cause the "Cond” redister to show the
condition walue. Finally, vrerlace the walue with the one that
was orisinally there.

Now, whenever the selected register, flas, or memory location
contains the specified valus, 3 trace will be aborted.

Examrie: R {Move cuvrsor to Accumuylator)
84 (Enter condition wvalue)d
CTL H Move cursor feftd
o {Set Trace Stor Condition>d
68 {Restore orisinal walue in Acc)

Wifll set 3 Trace Stor Condition of 84 on the Accumubiator. Now.
assume that the followine routine weye in memory:

2888: 3C {Increment Accumulator)
2681: 1€ FD {JumFr Relative to 28886)

Mow, Furthuv assume that the routine weve executed usins trace
after the abowve condition had been set.

Examrle: J {Mouve Proaram Counter to Z2688)
Address?
2068
T (Initiate a slow trace)d

The Accumsiator would be incremented until it contained & walue
of 84, at which roint the trace would be sborted.

2.4.3 Erase Trase Stor Condition X

This command simplw erases any existins Trace Stor Condition.

It gs. used when vou wish to tvace without stoppins for anv
conditien .

Example: ¥ CEntey comnmand)
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Would vemowve any existing Trace Stor Condition and Place “none”
in the "Cond” resister.
Z2.4.4 @Quit STEPPER

This command is used to exit STEPPER and enter the resident
oFeTatinge <systiem.

Examrle: & CEnter command)

Wouid cause a JumF to location BGGEG.

2. 4.5 Single-Ster ©3)

This command way be used to sinsle—step . execute one machine
instruction. . : i g . T - _

Examrle: S {Entev command)

Would execute the instruction indicated by the Prosgsvram Counter
and urdate the displavw accordinsiv.

2.4.6 Execute Code UG

This command 1is used to execute code besinnine with the
instruction indicated by the program counter. This ic a3 free
Tanning execution; it will continue at full speed until the
sustem encounters a Breakroint {if anw has been set).

Examrle: G CEntev command?

Would vrestore all vesisters and flass to the wvalues indicated
on the screen, clear the screen, and execute the code starting
with the instvuction indicated by the Prosram Counter.

2. 4. 7T Set Breakeoint

This command sets a Breaskrpoint at the lecation indicated by the
Proaram Counter. Any existing Breakroint will be cleared.
Breakrointe mavy not be set in ROM or in non—existant memovy;
ang such attempt will be isnored.

This command worke by placineg 3 Restart instruction at the
sFecified location whenever a “G" command is executed:
ve—entering STEPPER caucses the Restart instruction to be
remoeved and the oriainal datas vrestored.
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Becatcse 3 Pestavrt instruction is used., the Restart vector must
JumFr to STEPPER. Starting with rPage zero, STEPPER checks to
see if it can place a JP instvuctionm which wectors back to
iteself. If not <because of ROM)Y, it checks to see if theve is
a JP to asnother location; if so. it chases the chain until it
finds RAM. where it can Frlace a JP instruction back to itself.
1f STEPPER can not complete this chain, the Breakroint will not
be set .

Examrle: CTL B CEnter command>
Will =et the Bireskeoint at the Program Counter and remove any
existing reakFroint . The locastion of the Breakroint will he
Placed im the "Break®™ vegister. When the Breakroint is

encountered by the CPU. contiroe!l will be vectored to STEPFER.
which wili then disrlas the statue of the registeres, flass, and
stack at the time execution was halted.

Note: The Restart instruction used as a Breakrpoint may be
chanaed if the wvector is used by the system for some other
FUTPOSE . Te do this, change locations (B152) and (8154) so

that they contain the Jdesived Restart instruction. These
addvresces assume 3 <tartine STEFPPER ragse of 81. Uzlid Restart
instructions are 6@, 62, 18. 13, 28, 28, 38, and 38.

2.4.8 Erase Breskroint (CTL E)

This command will remove any existins breakroint and rlace
"nane™ in the “"Bywak"” register.
Examrle: CTL E {Enter command)
Wil] vemowve the Breakpoint if one exists.
Note: The 5Set Breaskpoint and Erase Breakroint commands ave

most useful when used in  conJdunction with the Execute Code
cofimand (see section 2.4.7).
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CHAPTER 3
DATA ENTRY

To enter data into a vegister, flas, or memore location, simrly
move the cursor to the desired location and tyre in the data.
The cursor will be moved tisht to the next item when entry of a
data item is comrlete. Any character which is not walid for
the item or the InPput  Qutput mode will be isnored.

Octal wazlues ave eplit occtals thus, the walue 777 will not be
accerted, while the walue 377 will.

When in the ASCII mode. afl commands excert “RUB™, “CTL L,
“CTL H", "CTL J*, "CTL K", "CTL D", and "CTL U" are disabled.
Any other characters will be entered directly imto the memory
tocation or vesister indicated by the cursor. Characters will
be entered with the most sisnificant bit set to the walue
indicated by the MSB status reaicter.

Examele: 2F {Enter data buted
Would enter 2F into the location indicated by the cursor.
To alier data on the stack., the “J* command should be used to
set the Prosram Counter eaual to the stack area. Dats on the

stack can then be modified by chansing memory with the method
described abowve.
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CHAPTER 4
SFECIAL COMSIDERATIONS

The user stack 1is disrlaved with the two butes of each item

reverced; this iz to comPensate for the fact that the CPU
handles all sixteen bit data wvalues with the two butes
reversed .

The stack rFointer displaved must not point anvwhere within
STEPPER’s code. It it does, executins any Executive Command
wil!l destroy STEPPER.
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CHRFTER &
PRINTER RGUTIME INTERFACING

STEPPER 3.8, while carable of zendins cutput to a printer, does
not contain ane Frinter drivers. These must be installed by
the wuser. Thewy should be located immediatels after STEFPER in
MmemoT™y . The followins instructions assume that STEPPER is
located to run a3t an addvress of 81808,

(B13Aa> 1= 3 JumPr instruction which wectore to  the last

instvuction of STEPFER. This ie currentivy a Return
instruction. Your Frinter driver should bedin at  this
lozation. The charvacter to be Printed will be FPacssed in the
Accumu fator, Mo registers maw be alteved.

Once the driver is in Flace, wou must set the sixteen bit wvalue
in (B162) to reflect the added lensth. Do this bw taking the
value from (8192), adding to it the lemath <{in butes) of wourv
Frinter routine, amd sawving the new wvalue.

The next stapr is to let the relocator know that vour diviver
exists . At (B154>. there beaines 3 table which is used bw the
"Re locate STEPFER" command to determine what sections of code
and address tables to relocate. Each entvy in the table is
five byte=s in lensth. and has the following fovrmat:

Bute Function
1 Contvrol byte;
8a = End of table
Bl = Retocate Code
BZ2-FF = Relacate Table, where Step is n-2
=2-3 Startine address (Offcet firom 6OB3)
s Endin3s addiress (Offset from 9606)D

The first three five-byte entries in the table ave used to
e locste STEFPER code and tables; the fouvth is used to

relocate the InFut-0utrut subtvoutines. The next three
five-bute entries are mot used. These mavy be used to relocate
yaudyw  Printer toutine. The last entry need only be one bute

lome; it must he 3 B3,
Mote that the starvting and endins addresses are zZero-relative;

this i€ the address that the items would be at if STEPFER had 3
starting address of GBE6.
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APPENDIX A
IMPUT/OUTPUT ROUTINES

STEPPER uses the following “external” wroutines to handle

Input  /Outrut . Each vroutine is called via a vector located in
the fivrst Pase of STEPPER. Uectores gsiven below assume that
STEPFER starts at Gl186. Routines may only alter the

Becumu lator; no other regsister mavw veturn alteved. Return to
STEPPER ic vwia a Retuvn instruction (C3).

B.1 HOME Routine

The wector to this routine is at {8128>. The routine must home

the cursor. The screen may o may not be cleared in the
Process. but 3 clesner displaw will result if it is not
cleaved.

A.2 CRT Routine

The wectar te this voutine is at <B812B). The routine shoulid
disrlay the chavacter presented in the Accumulator. Mo control
characters will be sent to this routine.

A.3 EMASE Routine

The wector to this routine is at (B12E). This routine should
erace the scveen and home the cursor.

A.4 CRLF Rosutine

The wveclor Lo this routine is at <8131). This routine should
Flace the cureor a3t the begsinning of the next tine of the
disrlayw by writine srFraces.

A5 IMP Routine

The vector to this routine is at (8134). This voutine should
simply Fol i the kevboard and place the vesult in the

Accumg tator. It <chould not wait for any special condition
(such as stvrobed before returnine.
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A.8 KEY Routine

The wector to this routine is at (B8137). This routine should
wait until a kev is pressed. It should then save the data in
the Accumulator and wait for the key to be released. When the
kev is released, the routine should return.

A.T PIR Routine

The wvector to this routine is at (B13A). This routine should
veturn immediatels if there is no system erinter; otherwise., it
should send the character in the Accumulator to the printer and
return.
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APPENDIX B

COMMAND SUMMARY

Cuvsov Mowement Commmands :

Owrk

TL L

CTlL H
CcTlL J
CTlL K
CTlL D
CTL u
24

P

cTL S

InFut  ~Outrut
RUB

ciL P

Set Hish Order Buie

Set Low Grder Bytle

Prosram Counter

Mouwe Cursor Riesht

Mo CuTsor Risikd

Mowe Cuvsov Left

Mowe Cuirsov- Down

Mouwe Curser UP

Tab Cuvsor Down

Tabk Cursor Up

Meve Cursor to Wesister Bank
Mowve CursorT io Hemory Hindow
Blozk Seartch Memory

Command<s:
Shift Input - -Output Mode

Turn Printer On/0ff

Macro Commands:

M
CTL F
4
M
CTL M
U
CTL A

Block bMove Memory
Block Memory Fill
Block Zevo Memory
Relocate Code
Relxcate Table
Relocate STEPPER Code
Dicassemble Code

Execut ive Commands:

OO0 X0

AP
mm

Trace Start

Set Trace Stor Condition
Erase Trace Stor Condition
Guit STEPPER

Single-Step

Execut e Code

Sel Breakroint

Erase Breakroint
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