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INTRODUCTIOIiI

The Maxam II Assembler, Editor and Monitor provide the most versatile assembly languate
programming environment available for CP/M Plus on the CPC 6128, PCW 8256 and PCW
45t2.

The macro assembler is an enhanced verslon of the best sellint Maxam assembler' lt has
been specially tailored to meel all CP/M Plus programminS requirements and' with the
addation of macros, is extremely fast and powerful.

The editor is a full implementation of the Program mode of Protext.

The monitor has been written to comPlement the assembler, including many new features
nor available in other monitors, such as bank switchint, conditional breakpoints and
symbolic debutting.

Production ol a proSram Irom coding usrng the edltor through assembly with the macro
assembler to finit Je-bugging using "the rionrtor is a straiSht-forward Process. All the
protrams link with each other: the assembler reads the editor files' the monitor
disassembles code produced by the assembler and allows the symbol table to be loaded for
symbolic debugSing' and the editor can read sPooled files from both the assembler and

The svntax used by the assembler and monilor in assembly mode is identical, you can
even overwrite or add to code within the monitor using the in-built assembler and include
the same symbols you delined in the Assembler.

Throughout this manual you will find detailed explanations of each feature with many
examoles of how to use them. As well as the three main sections on the assembler,
editor and mcritor there are a number of appendices Providing information on the CP/M
BDOS calls includinS how to access discs, readinS the keyboard and writing to the screen'

For the beSinner there is also a section introducing CP/M plus which will helP vou to
start writint programs almost immediately. lf you are new to the 280 Microprocessor the
section on the assembler provides much of the information you need' and the appendix
listing all the 280 mnemonics is provide so you can easily find the insttuctions you
reqLrire.



This manual does not attempt to teach machine code protrammingr and assumes basic
familiarity with the 280 assembly languaSe. lf you are a newcomer to machine code
protrammint you will need to consult a book on the sub,ect. Thouth it m9y seeT
bewilderinS at lirst, persevere - machine code proSramming is both rewarding and
enioyable. You have made the ritht decision to purchase MAXAM ll - as well as Providint
a sophisticated program development environment it is the ideal system for learnint
machine code.



CREATING A START OF DAY DISC

Belore usint Maxam ll you will need to create a start of day disc. This ensures that you
do not damage your oritinal master disc and allows you to confiture the disc to your own
requirements.

You will need two CP/M Plus lormatted discs with sysrem tracks. On the CPC 6128 you
can do this usint DISCKIT3. On a PCV computer use DISCKIT. SimPly {ollow the on-
screen instructions. One ol the discs must be formatted on both sides.

Label the disc you formatted on one side only 'TMAXAM Il Start of day". Label SIDE I ol
the other disc 'MAXAM II LARCE" and the other side "MAXAM ll SMALL".

Follow the instructions in the appropriate section below.

PCA a2'6,la5t2

l. Load CP/M

2. Inserr the supplied MAXAM II disc in drive A with side I to the left.

3. Type one of the followint:

APED <MAKEE5I2 (For Pcv 8512)
APED <MAKE82J5 (For PCV 8255)

4. Follow the on-screen instructions



cPc6l2t sith two disc drives

l. Load CP/M

2. Insert the supplied MAXAM Il disc in drive A with side I uppermost.

3. Type:

APED <MAKE6I2E (For CPC 5128 with two drives)

4. Follow the on-screen instructions

5. Type DCOPY

6. Insert your MAXAM II LARCE disc in drive A

7. Insert the supplied MAXAM ll disc in drive B

E. Press S and wait until copyint is complete

9. Turn over the disc in drive A

10. Turn over the disc in drive B

11. Press nYr then press nsr

12. When copyinS is complete press rtNrr to return
to the editor.



CPC 6l2t with orE disc dive

l. Load CP/M

2. Insert the supplied Maxam II disc in drive A with side I uppermosr.

3. Type: DCOPY

4. Follow the on-screen prompts insertint SIDE I oI
the supplied Maxam II disc at the,'oritinal discri
prompt, and insertint your MAXAM II LARGE disc
at the ,,Copy disc,' prompt

5. When copyint is complete type "Y,l
to coPy another dtsc

6. Follow the on-screen prompts inserting SIDE Z oI
the supplied Maxam II disc at the "oritinal disc'r
prompt, and inserting your MAXAM II SMALL disc
at the ,tcopy disc', prompt.

7. -fype "N" ro finish copying discs

8. Type: APED to enrer the Arnor program editor.

9. From now on at the prompt "Disc Ior A" insert your
start oI day disc in the drive, and at the prompt
"Disc for B,,insert your Cp/M plus system disc'
{purple disc l) in the drive.

10. Type COPY B:*.E[4S A and follow lhe prompts.

ll. Type COPY B:SUBMIT.COM A and foltow the promprs.

13. Type APED then press RETURN

14. Press ESC.

lJ. Type SAVE A:PRoFILE.SUB

15. Insert your starl of day disc at the prompt "Disc for A,,
and SIDE 2 of the Maxam II Master disc at the prompt
'rDisc for B.

17. Type COPY B:A*.* A and lollow the promprs,

18. Type COPY B|*,PTR A and foilow the promprs.

)



DEYELOPING A PROGRAU TITH IAXAM I

This section assumes basic familiarity with the editor. If you are unsure how to tyPe in
any examples read the section on the editor.

The following pro8ram calls the console input function via BDOS' sto.es each character
entered and quits when RETURN is pressed. There is a deliberate but introduced into the
pro8ram. lf you haven't spotted it yet we'Il find out what it is when we look at
debuttint the protram.

org &100 ; Start

conln equ 1 i BmS consofe lnput function
bdos equ 5 ; BDOS call enLry Polnt
return equ &2a ; carrlaSe relurn

ld hl,buffer i Start of lnput buffer

Ioop 1d c,conln i BmS functlon nunber
call bdos ; Cet a character
cp return i Is 1t return?
Jr z,done i Yes, go to done
]d (hl),a i No, sLore 1l 1n the buffer
lnc hl i Increnent pointer into buffer
Jr loop ; Cet another character

oone ret

buffer rnen &100 i Reserve &0100 bytes of rnemory

end i End of Pro8ram

To assemble this protram put your start of day disc inlo drive A and enter CP/M. On a
CPC 6128 type:

lcPu

or on a PCV switch on or press:

SHIFT-ALT.EXIT.

(



This takes you automatically into the editor. Once in th€ editor type in the pr ram
exactly as it appears and save by typint:

SAVE MYPROG

while in command mode then enter!

ASM MYPROG

Provided all is well you will see the protram ass€mblint on the screen. On complction ol
assembly the protram MYPROG.COM is saved to disc.

Now rrm the program by typingr

*MYPROG

You will see that you can type in characters but can,t quit by pressing RETURN. Type:

yourll see why in a minute.

So, weive lound a but. Vell, there,s a simple way of fixint that. Type!

MM MYPROG

This takes you into the monitor which loads in your program autornatically.

Ve are now ready to debug the protram. To do this we'll s€t a conditional breakpoint,
lype:

sc A=13

This. means I'lf the contents oI register A is 13 then stop,'.

To run the protram type:

ss



This means sinSle step slowly. You'll see a number of lines o{ information scrollint by at
the bottom oI the screen' They are showint you the contents oI the retisters and flaSs
and the current instruction beint executed. Now tyPe in some characters at the keyboard'
You should see the contents ol HL is incremented each time you do so. This is correcl
because characters are beinS entered into the bufler Pointed to by HL which is
incremented each time. Now to test the Protram press RETURN.

The scrollint has stopped and the next instruction to be executed is shown al the bottom
of the wind;w on the lelt. lt should read: CP &2A. We set the conditional breakpoinl
routine to stop iI A:13 but now we're checking whether a=&2a which is a "*".

Herers the but, we were checkint lor the wrong character. Now we've solved the Problem
quit from the monitor by tyPint:

Q followed by Y

Re-enter the editor by typint:

APED

Then reload the source code and replace the line:

return equ &2a

relurn equ ll

Having done this, and assumint there are no {urther errors, you can assemble a workint
Protram.

Altfputh this is deliberalely a simPle example, you will see how easy il is lo develoP and
debug a program by toing throuth these three simPle states.

OI course, there are many more facililies available within Maxam II which extend the
ease oI development lar turther. These are all exPlaihed step by steP as you protress
throueh the manual

(
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THE ASSEMBLER



tHE ASSEMBLER

You can run the assembler either frorn the editor or lrom CP/M. From the editor tvDe
ASM <Iilename>. lf the filename is omirted the current program beinS ediied will Le
assembled. If there is no proSram in memory you will be prompted. The obiect lilename
delaults to the source Iilename with the extension .COM, or may be specified by a
second Darameter in the command tail.

From CP/M type MA <fjlename>. Atain, if no lilename is specified you will be prompted.

Pro8ram lo.mat

The program to be assembled consists of a sequence of statements. Each statement has

<label field> <instruction field> <comment fi€ld>

One line nray contain several statements, separated by colons. A statement is made up of
the three parts shown above, each of which may be empty. The comment lield, if
present, must start with a semicolon - the eflect of a semicolon is that the assembler
will iSnore all characters until tlrc next colon or end of line. To allow colons in
comments use two semicolons toSether. All characters to the end of the line are then
rSnored.

Instructions and names Lrsed in the source code may be typed in upper or lower case.
Thus 'START', 'startr and 'Start' all refer to the same labet.

The label may be preceded by a full stop. This tells the assembler that what follows is a
label. If there is no full stop the assembler will attempt to recognise a 280 instruction or
assenbler directive, and if it Iails will take the fjrst item as a label. Labels must beSin
with a letter and can be any length,

Ihus to use a 280 instruction as a label it must be preflxed with a full stop, e.g. r.haltr.

Assembler error messates

Vhenever an error occurs durin8 an assenrbly 'the offending line is listed, a beep is
sounded, and a sell explanatory message is displayed.

.
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There are I degrees of severity of error that can be produced by the assembler. The
most serious is'fatal error' which causes the assembler to tive up immediately. The
different fatal errors are listed in the reference section,

Fatal errors are reported on the lirst pass. All other errors are reported on the second
pass, and do not cause the assembler to give up. Insread the numters of each type are
counted and the total numbers are printed when the assembly is finished,

The least serious is rwarningr, A warnint messate is given for somethinS which can be
assembled but it is likely that ihe protrammer meant somethint different. This occurs in
the followint cases:

l An expression evaluates to more than E bits, when an 8 bit value is
required, e.t, LD A,100. Note: a warnint is not given if the hiSh order E

bits are all l, so e,g. LD C,-3 is allowed.

2, Spurious text is Jound after the statement has been correctly assembled.
This may be th€ result of missing out a colon or semicolon.

All other errors are labelled 'error'. If any occur the program will have to be re-
assembled,

The ORc directive

In the absence oI a directive telling the assembler where to put rhe code it will
automatically assemble it at &0100. The ORC directive tells the assembler what address

Notes: (i) Any number of ORC directives may be used.
(il) The expression may not contain undefined symbols,

NoCODE and CODE

Syntax: NOCODE
Syntax: CODE

Occasionally it is useful to assemble a proSram without writin8 any code to file -
perhaps just to check thar it assembles correctly, or to assemble a small routine which
is to be input in hexadecimal (maybe on another computer). The directive NOCODE
achieves this. The directive CODE cancels rhe effect of NOCODE.

1l



vt0E0

If you are writint ccde you wish to transport to an 8080 based micro you can still write
rhe code using ZEo mnemonics (many of which have direct 8080 equivalents) but usint
the V8080 directive you will be warned oI any instructions which are not t080
compatible durint assembly. This also makes it easier to adapr ZEo code to 80E0.

Note that 8080 code may be directly converted to E0EE/E0E6 code, and so this mode
should be used iI protrams will need to be converted to run on an IBM PC or Amstrad
t512.

The END directive

Syntaxr END 
\

The END directive simply tells the assembler to stop. It may be omitted, but has two ,/

l. To avoid assemblinS th€ whole protram - temporarily put in an END
directive.

2. END causes the storage location to be output in the listing. A useful ploy is
to put 'LISTTEND'as-the last line of source code so you can see where the
end of the protram is.

Erpaessions

Arithmetic expressions may be used throuthout the assembler - wherever a number is
required. This includes operands of 280 instructions and assembler directives. The
expression evaluator is documented in the appendix on "The Expression Evaluator".

All expressions are evaluated to l6 bit unsigned integers. Overflow is itnored, and the
least signilicant l6 bits oI the result is used.



Symbols

The assembler keeps a table of symbols, each wirh an assiSned 15 bit value. A symbol is
similar to a BASIC variable, The assembler makes two passes; on the tirst pass it sets up
the symbol table and on the second pass it creates the object code usint the symbol table
to calculate jump addresses etc. On the first pass, when a symbol that has not yet been
defined is referred to it is put into the symbol table. The value is filled in when the
symbol is defined. These forward references musr all be resolved on the first pass; error
messates will indicate any symbols that remained undefined. No symbol may be assitned
dlfferent values on the two passes - if this occurs the assembler may Eenerate many

Macro names and local macro labels are also included in the symbol table.

There are some assembler directives which do not allow any forward references because
the expression value must be known on pass l These include ORC - the code oriSin must
be well-defined for it would otherwise be impossible for the assembler to tenerate the
correct symbol table. The full list of these directives is given in the reference s€ction.

An identilier is the name of a symbol. Valid identifiers must satisly the following rules:

l. The first character must be a letter.

2. The other characters may be any of: letter, ditit, quesiion mark (?), {ull
stop (.), underline (_).

There is no lentth restrlction, nor are there any reserved words.

4 *ays to deline a symbol

1. As a label. This js an identifier at the start of a statemenl, possibly
preceded by a full stop. Tbe symbol is assigned the value of the cwrent
code location.

2. By the EQU (equate) directive.
<identiiier> EQU <expression>

r5



The symbol is de{ined and assigned the value ot the expression, which must be well-
defined (i.e. contain no Jorward references). lf the symbol is already defined an error
message will be tiven (unless the old value and the new are the same). In other words,
EQU may not be used to redefine a symbol"

3. By lbe LET dlrectlve.
LET <identi.fler> = <expresslon>

This has the same eIIect as EQU except that LET allows redelinition of symbols. Note:
Ior compatibility with other assemblers this may be written <identifier) DEFL
<expression>.

4. As a nacro (see iMACROSI ).

RrttirB data into the 6iect code

The I direcrives explained in this section cause data to be assembled at the current code
location. In all cases both the code location and storape location are incremented.

BYTE <list oI erFessidts and strirEs>
TEXT <list of exlressicrs and strints>

BYTE and TEXT are different namos for the same thint. They take a list oI parameters,
each of which can be an arithmetic expression or a text strint. Each expression is
evaluated and the result put in the object code. Each string is sent directly to the object
code, character by character. Strints may be enclosed in either sintle or double quotes; iI
the closinS quote is omitted the strint is assumed to be the rest oI the line.

Noter a sintle character string is considered a numeric constant, so expressions such
as "A"+&80 are allowed.

Exanples: BYTE 1,3, countr3+ 1, trqtr or 128
TEXTTTA slrirE ending wL!h cr-]ftr,13,10

VORD <list of ereressioG>

Each expression is evaluated and the 2 byte result put in the object code, low byte first.

Exa|nple: WolD &C000,address

16



STR <list oI strirBs>

STR is similar to BYTE and TEXT with the exception that it will only take a list of
strints and the last characte. in each strint has the top bit set. This is useful when
printint a strint character by character, as you then only need test if each charactea
has its top bit set to know u,hen you've reached the end of a strint.

ExamDle: STR "Hello world"

RMEM <exFes.sian>

RMEM causes the assembler to reserve the specilied number of bytes of memory. Th€
obiect code location is incremerited by the value of the exp.ession. The reserved space ls
filled with zeros. The expression may not contain Iorward references.

Examples:
,buffer256 4n4 256
.irord Rl,lEM 2

Occasionally the reserved space needs to be lilled with a value other than zero. This can
be done by tiving a second expression parameter. The space is tilled with the least
siSnificanr byte of the expressionrs value.

Example:
.data nMAM &200.&FF

Cornp.tilility with oilEr 6semblers:

The followint alternative directive names are allowed

DEFB, DB, DEFM ... sane as BYTE, TEXT.
DEFIJ. Dll| .,. same as I{ORD.
DEFS, DS ... same as RMEM.

\
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Caditid|al as.sembly

Conditional assembly is used when two or more versions of a proSram are needed (e8.
Amsdos and cP/M Plus versions on a CPc 6l2t). This leature enables any number oI
different versions to be assembled lrom the same source code.

This is done by delinint blocks of source code that are to be assembled only if some
condition holds. The lormats ol IF blocks are:

1, IF <expresslon>
<code to be asseobled 1f expresslon 1s true>
ENDI F

2, lF <expresslon>
<code to be asaembled 1f expresslon ls lrue>
ELSE
<code to be assedbled 1f expresalon 1s false>
END] T'

The expression may be any arithmetic expression. In this context the value of the
expression is considered to be a sitned 16 bit number, with rtruer represented by any non-
zero number and 'Ialse' by zero.

Exanples: IF FLAC AND 32
IF $-start>&2000
IF FLAC1 OR FLAC2

A recommended use is to define a variable which holds the value -l Ior true and 0 for
Ialse.

Exanple: suppose a pr ram com€s in lwo versions, for Amsdos and CP/M Plus, and there
are a few differences between the two. Deline a variable at the start of the source codel

LET amsdos.-] ; to asser0ble the ansdos verslon
LET amsdos=O ; to assenble lhe CPIM verslon

Then enclose each section where the code differs in an IF block, as lollows:

IF ansdos
<code for arnsdos verslon>
ELSE
<code for CPIM verslon>
ENDI F

)

16



Complex expressions may be used in lF directives, and will work as expected il true is
any positive or netative value and false is zero. So if variables which only ever hold the
vahes 0 or -l are used the usual results hold Gl OR 0 is true, -l AND 0 is fals€, NOT
-l is lalse, and so on).

Exanple: IF flaal=l and flaa2=2

Warnint: althouth I and 2 both represent true, the expression flatl and flat2 evaluates to
0 (i.e, Ialse). Use instead:

IF I fles 1>0] and If1aa2>0]

IFIT)T

For convenience IFNOT may be used instead of IF. It simply reverses the logic of the IF
directive. It is retained lor compatibility with the MAXAM I assembler and is the same
as IF NOT <expression>.

IFNoT <expresslon>
<.ode to b€ assenbled 1f expresslon ls false>
ELSE
<code lo be asset bled 1f expresaion ia true>
ENDI F

NcstitE lF blcks

IF blocks may be nested up to a depth of 10. It is, however, unusual lo need nestint
deeper than 2 levels.

Example: IF aosdos
<amsdos code>
ELSE: IF lar8e_cpn
<CPIM code>
ELSE
<CPIM $nal] verslon code>
ENDI F
ENDIF

tFl, tF2

These special lorms of the IF directive return the value rtruer on pass I aM 2 of the
/. assembly, respectively. They may be oI some use lor printint diflerent messates on each

I Oass, but 280 instructions and directives should not be placed within an IFI or lF2 btock.

19



REPEAT/UNIIL

A Repeat/Until loop is a powerful form of conditional assembly allowing you to assemble
sections of code (possibly adaptinB parts usint IF etc.) repeatedly until the condition
Iollowing the UNTIL is true.

Example: LET ro!l= l

REPEAT

IF nole= 1 or roir:8
BYTE 1,1,1,1,1,1,1,1

ELSE
BYTE 1 ,0,0,0,0,0,0, , \
ENDII )

LET row=row+1
UNTIL roF=9

This example creates an 8 by E data rable with a border of ones around the outside. Of
course you could develop the above routine even further by allowinS lor a data table oI n
by n size, and so on.

Note: REPEAT musr & on a line oI its own and REPEAT/UNTIL loops cannot be nested.

Rcadint sonrce code from a file

Syntaxi READ <lilename)

Vhen the assembler Jinds a READ directive it will open the specified file, assemble the
contents of the file, and then return to the line in memory lollowint the READ directive.

The lile should be a text file (produced by APED or another editor). The lilename can be
enclosed in quotes. If quotes are omitted the assembler will assume the lilename to be
the strint following the READ directjve to the end of the line.

Nested reads are supported. So a liie read in can also read from another file,

Note: Nothint can follow a READ statement on the same line.



STOP

The STOP command causes readin8 lrom the Iile containint the STOP to terminat.. In
the case of nested reads the assembly returns to the last read file, This command may he
uselul when reading a number oI subroutines from a lile leaving out others.

A uscful hint

Althouth READ displays each lilename it only does so on the second pass. lf the protram
is split between several text files it is helpful lor the assembler .to print the iam; of
each file it reads on the lirst pass allowint you to keep track of the assembly. This is
easily accomplished by makint the tirst line of each Iile somethint like:

I PRINT "<name oI Jile> <date>u

ftr nrls.is-at"o usetul when edirjng; without a name at the top oI a file it is easy to fortet\ which file you are editing.

The number I causes the assembler to reset its line counter to l. This means that error
messates will tive the cor.e'ct physical line number within the file where the error
occurred, The editor has a command to move to a specified line, so using these leatures
totether speeds up debuttint.

Vriting obiec-t code to a tile

Syntax: VRITE <lilename>

By defaulr the assembler writes a file to disc usint your filename but with a COM
extension. The VRITE directive tells the assembler to create a file usins the filenameyo! specity, and store all subsequent object code in the fite (unless- disabled with
NOCODE). If no filename extension is tiven the the extension ,COM is used.

The extension .L has a special meanint (see the section on linking).

2',\



Assemblcr commflrds

Commands control the listing and output produced by the assembler. They do not aPPear

on the assembly listint themselves unless a label is attached to the command or there is
an error in the command.

LIST, NOLIST

LIST turns on the assembler listint' This is the initial state.
NOLIST turns off the assembler lislinS.

PRINT <strirB>

The strinS is displayed on the screen, even if the listing is turned off. The strint may,
optionally; be enclosed in quotes. This strint can include variables. To print the value of
a variabie in hexadecimal precede it with "&i' or to print in decimal precede it with "5". )

PRINT'rThe code ends at &endprog and is Slen bytes lon8"

PAUSE <strint>

The assembler will wait until a key is pressed. PAUSE only operates if listing is enabled.
It allows part of a lont listing to be examined. A strint to be printed can follow the
pause. This strint can include variables as with PRINT.

BEEP

BEEP, as its name suttests, causes the assembler to beep. lt is uselul in coniunction with
PRINT when prompiint to rhanSe discs or issuint a warninS.

INKEY

The command INKEY instructs the assembler to wait for a key press and set a variable
to the Ascii value returned.

Example: PRTNT "Do you llant the (L)arae or (s)ma.[ version?il
INKEY vercion

IF verdon=nln or verSon=rTr
<large verdon code>
ELSE
<s mall ver$on code>
EN DTF



IXJMP

If a DUMP command appears anywhere in the protram when listint is enabled a complete
alphabetical list of all defined symbols with their values in hexadecimal will be prodrced
when the assembly has finished.

ListirE to thc printcr, file o. scrccrl

dJTPUT F,S,P

The output commimd can be followed by any combination of F, S or P (Ior lile, screen or
printer). Output following this command will be directed to the selected output devices.

If you select the F option the file written to will have the lilename of the source lile by
/ L delault. lf the VRITE command is used the output lile will have that filename. In either
F case it will have the extension .PRN.
' 

,."crr p.rts of a tistirts

There are 7 parts to a listint as can be seen in the following example. They are:

l. Llne nurober. The assembler looks for a ]1ne nunber at, the
start of a line (ln declnal). It lt flnds one it uses lt,
otherHlse 1L counts the flnes. These ]1ne numbers pefer
to physlcal l1nes - colon separators do not change the
]lne number.

2. Code location.

3. ObJect code. Up to 4 bytes per tlne are dlsplayed.
Dlrectives nay cause rDre than 4 bytes to be assefibfed,
1n l"Ihlch case the obJecl code r11I be listed on nore lhan
one ]1ne - 4 bytes to a line.

4. Label field,

5. Inslruct lon field.

6. Operand fle]d.

7. Conunent f1eld.
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00001
00002
00003
00004
00005 0100 (0100)
00006
0000? 0100 ( 0001)
00008 0100 (0005)
00009 0 r00 (000D)
00010
00011 0100 2t 11 01
00012
00013 0103 0E 01
00014 0105 cD 05 00
00015 0104 F8 0D
00016 0 toA 28 04
0001? 010c 77
00018 010D 23
00019 0108 t8 F3
00020
0002 1 0110 c9
aao22
00023 0111 ( 0100 )

00024
00025 0211 (0211)

out.put f,s

org & 100

conln equ 1

bdos equ 5
return equ 13

ld hl,buffer

loop ld c,conln
call bdos
cp felurn
Jr z, done
ld (hl) ,a
inc hl
Jr loop

buffer rnen & 100

end

i Exahple llstlng

i start

i BDOS console lnput
i BDOS call entry polnt
; Carrlage reLurn

t Start of lnput buffer

t BDOS functlon nurnber
; oet a chanacLer
i Is lt ret,urn?
; Yes, 8o to done
i No, slore 1n buffer
i lncrenenL point,er
i Gel anolbe. character

; Reserve &100 bytes

i End of progran

)

Errors: 00000 Harnlngs: 00000

Several directives cause a number to be printed after the address in parentheses. The
directives are as follows:

END ! the sLorage location.
EoU : the value assl8ned.
IF,IFNOT : the value of the condltlonal expresslon.
LET : the value asslgned.
oRC : lhe st.orage localion.
nMn{ : lhe nunber of bytes reserved.
UNTIL : Lhe value of the cond1t.1onal expression

T)
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PLEN <exFession>

Without a PLEN command the listinS is continuous with no page breaks, PLEN defines the
number ot lines per page. To use this make sure the printer is at the rop oI the pate
(exactly where the firsr line is to be printed). Ser PLEN to the exact number of lineJ oir
pa8e. This is not the number of lines to be prinred - a few blank lines are automatically
lelt at the bottom of the pa8e.

The value of the expression may be either 0 or between 40 and 2jj. PLEN O tells the
assembler to revert to continuous listlne.

Exa m plesl PLEN 66
PLEN 72 for 12rr paper

PAGE ( <exFessio.r> )

The command PACE causes a page eject. The paSe length will be used to calculate the
number of blank lines to be printed so the new paSe starts at the ritht place on the
paPer.

The expression is optional. If supplied this will be used as the new page number. This may
not exc€ed 255. lI ^o number is Biven the page number will be one more than the
Previous paSe number.

PACE rs rtnored rt listing is drsdbled.

TITLE GtrinS>

This defines a title to printed at the top of each page. For this to be printed on the
irrst pa8e, the TITLE command must appear before the first directive or mnemonic. The
title will be printed startinS in column I, so to centre the title inctude rhe necessary
number of spaces in lhe string.

TITLE with no strinS will cancel the tirlinS option, whereas TITLE ',r' wilt give a btank
title line.

VIDTH <exFression>

This sets the number of characters per line in rhe listinS. The defautr setting is the
current screen width (40 or 80), but it may be s€t to any value between 40 and 25J.
VIDTH 0 causes the delault setting to be restored.

Example: WIDTH 132
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External commands

External commands can be included in a source file by prefacin8 them with a *. The
commands suPPorted are:

*ERASE <filename>
*DRIvE <name>
aCROUP <number>
*ACcESS <filename>
+PROTECT <filename>

Where wildcards are normally accepted they can be included in these external commands.

Example: *ERASE *.BAK

All external commands are executed on both passes by default. If this is not required you l
can select exactly which commands are executed and when usin8 IF, IFNOT, IFl, lF2 and

Example: IFl
rE R ASE T.BAK
ENDIF
IF2
.REN A ME <newname> <oldname>
ENDIF



LINKING SEPARATELY ASSETIBLED SOURCE FILES

MAXAM ll allows you to link files in many ways. The lollowint shows how you can link
two proSrams produced by the assembler. It is also possible to link programs with Arnor
C object code. How to do this is exPlained at the end of the section.

SYM

The SYM command saves all the symbols used in your Protram to disc. This symbol table
can be used later to link protrams together or can be loaded into the monitor alonS with
a pro8ram allowint symbolic debugginS.

SYM should only be entered after the last symbol has been defined. The best Place to Put
(-f3 it is jusr before END statement.

Exanple: SW progname.sym
END

LINK

LINK enables you to link two protrams toSether. A ProSram to be linked has all its
symbols saved, unlike with other assemblers where only the symbols declared PUBLIC are
saved, This ensures thal no symbols are missinS. Also, a program to be linked is not
relocatable but this is not important as will be seen below.

The command LINK must be entered before any symbols are defined.

A protram that is Soin8 to be linked must follow this lormat:

oRG & 101
WORD endofproA-$
<Daln prograrn)

endorpros .;; 0""r""."."r.
END

This is to pass the length of the proSram to the lrnk routine. The bytes lollowint VORD
are replace-d on linkint-with a iump address whrch Points 10'the start of 2nd Protram.
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A proSram that is linking in another must {ollow this format:

oRG &100
JP start
LINK',prognarne. comrt,tprogname,s141u

star! <na1n program>

END

So each time you link, the previously assembled program is always loaded in at &OlO3.
Execution will begin with the last assembled section of code.

This makes it easy for you to create a library of subroutines which you use all the time,
assemble it once and thereafter link in the assembled code, thus savinS a lot of
unnecessary re-assemDly.

All three Maxam ll programs were written this way.
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LINKING ASSEMBLER AND ARI{OR C PROGRAMS

VR|TE

Specilyint a write tilename with the exlension .L creates an Arnor C link file. Vhen this
happens the followint two commands become available.

PUBLIC <list oI symbols>

PUBLIC causes only those symbols followint the command to be stored in the link file.
These symbols can then be accessed by the C linker.

EXTERN <list of symbols>

The symbols specified by an extern command will have been created by the C compiler.
You must declare the symbols you wiu be usint for them to become available to your
ProSram.

A link lile must be lully relocatable. For this reason there are a number oI rules vou
must remember when creatint a link lile.

l. If you are creatint a link file you must not use ORC.

2. I{ you are not creating a link lile you can not use PUBLIC or EXTERN.

3. Your code length may not exceed 32k. If this occurs an error message will
be displayed. The code should then be split into two or more sections.
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4. Care must be taken to ensure code is relocatable. All 2 byte operands with
a value between &100 and &80FF (the hiShest allowed code address) are
considered relocatable. If an operand is a constant it should not be used as
a l5 bit value - instead of LD HL,constant use LD H,hi8hbyte:LD
L,lowbyte. Relocatable 8 bit values should be avoided - instead of LD
A,address MOD 2J6 use LD Ec,address:ld A,C

An explanation of how to use an assembler link file with Arnor C is included in rhe C

DRV <list oI e)e.essioos>

Deline relocalable word. This is the same as the WORD directive except thar the values
of the exDressions are considered relocatable.

s-i
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addhlal

MACROS

Macros are ideal for makint your source code more leSible to other people (and yourself
when you come back to it at a later date), reducint the size ol your source code and
building libraries oI routlnes which assemble according to the parameters passed. Here is
an example of a listing includint macros:

PRINT'il.{acro exanplesrl

MLON

oRG &100

MACR0 addhla
add a,l
]d I,a
jr nc,addhlal

MEND

MACnO swap $regl $rea2
Push $re81
push $re82
pop $re8l
pop $reg2
MEND

MACR0 mulh1128
rr h:ld h,L
rr h: ld 1,0
rrl
MEND

MACRO d1vh1128
rl 1: 1d I,h
rl l:ld h,0
11 h
MEND
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LET
NEPEAT

LET
UNTlL

atar!

MACRo dala $nun $a

lext n$an

count er: counter+ l
counter=$num
MEND

ld hr,&1234
ld bc,&5
ld a,&6
addhla
swap hl bc
rdulhl12B
dlvhl128
data 3 123456?8
data l0 01010101
encl

Macros MUST be defined before they are relerenced, otherwise macro calls will be
considered as relerences to addresses. If you have a number of macros it mitht be useful
to save them in a separate file and read if€m in when required.

Mero names

Macro names and their parameters must be on a line oI their own, so must the
accompanyint MEND - except that it can be preceded by a local label.

MLON/MLOFF

LookinS at lhe start oI the above listint you will see the command MLON. This informs
the assembler to list macros when they are used. MLOFF turns macro listing oll - this is
the default setting. Macros are always listed (it listint is turned on) when they are
defined.

32



Local macro labels

Labels within a macro are considered local. This means they adopt a different value each
time a macro is used. They may not be accessed lrom outside a macro.

Example: MACFO addhla
add a,I
ld I,a
ir nc'addhlal
Inc n

addhla l I'END

However, tlobal labels can be accessed from within a macro blt only if there is not a
local label with the same name. The assembler looks for a local variable first, if one is
not found it looks for a tlobal variable.

Example: MACRo 1en8!h?
Id hl,endofprog

or a: sbc hl,bc
MEND

Parameters and tenual substitution

Variables passed to macros simply follow the macro name (eg. swap hl bc). Within a
macro references to parameters must be preceded by a 'rs'r. Each parameler is passed as
a string oI characters and is relerred to by the argument name in the macro definition
line. Vhenever a macro is used, any occurrence of the name of an argument preceded by
a "5" is replaced by the corresponding parameter string.

This rrtextual substitution" is a powerlul method of passing parameters as any part of the
code can be variable. The parameter can represent an operand, labelr instruction or even
any combination or part of these.

To pass the strint 123 to macro fred you need only type: Ired 123. But il your strint
contains sPaces it must be enclosed in quotes.

_ In the case oI the above macro DATA the variable $a i: enclosed in quotes. This is

{ because, although the strint is textually substituted, when it is asseibled 12345678 will
\ be evaluated as a number unless enclosed in ouoles.
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THE MONITOR



MAXAM II MONITOR

The Maxam ll Monitor offers the most flexible system of debugSing and tracinS Cp/M
proSrams available lor the CPC 5128 and PCW micros. tt includes a disassembter, one
pass assembler, automatic or manual sinSle steppinS, evaluated conditional breakpoints,
memory editor and relocator.

The monitor also supports bank switching, all the major disc functions, printer control,
expressron evaluatron, user breakpoint routjnes and symbolic debuggint.

There are two versions of the monitor; small and larBe. The small version is cut down
with many of the least used functions removed. This has been inctuded to enabte lar8er
Programs to be debu88ed.

TI|e lronr panel

On entry to the monjtor you are presenred wirh a panet disptay as shown in fi8ure l. This
panel is divided into 4 windows.

Fjgure l. The Front Panel

09 c3 4[ 09 C3 0I tB C3

90 0? c3 16 0a c3 rD 0e
c3 A3 0t c3 ?0 0l c3 63
0l c3 04 0l (3 l9 0e c3
00 0e c3 ?tr 0e c3 0c 0l
c3$003c3 {e0efi6?
0efi?e05 [sDsll{t
[[ D5 el $ 01010$ 00
[D BO OI 03 EI F4 BD ED

$0HteF$ mruDl0l
Ir 00 el {8 x[ cD [I [c
0l 3t 00 50 s9 el {e Et

,cl, c,
, ,c&,c

lt:lt:
,,c/ ,c
c, ,ct,
,Cr, tlJ
)|Jtf,,
r0,, !t
0a" u"(
, , ![)tl
,e,Pt!

,c

il



The top window is the status window. In this you will find various inlormation about the
computer such as Himem, Lomem and the current program beint debutted. Himem is the
hiShest address in memory your protrams can use and lomem is set to the end of your
p.otrams. Memory directly lollowing lomem is olten used by the monitor when cataloguint
otscs ano so on.

The window in the middle on the left is the memory window. Here memo.y can be edited
in either Ascii or Hexadecimal, or you can disassemble both backwards and forwards and
assemble with the one pass assembly option,

The ritht-hand window in the middle is the register window. Here the contents ol ajl the
reSisters and the memory addressed by them-is displayed. There is also a disassembly
from the Program Counter.

The bottom window is the main window. This is where you type in all commands and
results irom cataloguint discs, listing memory and so on are displayed, The heitht of this
window can be chanted to suit your requirements, and it can also be enlarged to cover
the whole screen, replacint the memory and retister windows.

There is also a tilth window which appears at the bottom of the main window when you
deline .any breakpoints. Any text you have in the main window is scrolled up accordintly
when the breakpoint window is created.

Finally, at lhe bottom of the screen there is the CP/M command line. Most error
messates are displayed here. Also on PCVS you have usual access to printer operations on
this line.

(
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EDITING MEMORY

There are a number of ways you can edit memory using the monitor. The firsr and
sjmplest is to press ESC or STOP in command mode, This takes you directly into the
memory window at the address pojnted ro by the memory pointer (MP).

The large version of the monitor allows you to set the value of MP to an expression. For
example, typing MP PC causes the MP to follow the program counter each time the
window is updated. Or, typint [4P &234 will keep MP pointint to location &2]4.

When you enrer the memory window havint pressed ESC or STOP you will be in either
Hex or Ascii mode, depending on the mode you last used. You can easily switch between
the two but let's assume we've entered in Ascii mode first.

Depending on the height of the main window there are a number of lines ol Hexadecimal ,
characters with the address the MP is pojnting to on the middle line. This is where your

You can now move around inside the window usin8 the cursor keys, If you are at the top
or bottom of the window and try to move out of it, the memory displayed scrolls past. In
this way we can truly think oI the memory window as a window into the computerrs

You can also use the cursor keys in conlunction with the SHIFT or CONTROL/ALT keys.
The possible combinations are shown in table l.

Al
NORMAL Left a char Rlghi a char llp a Llne Down a llne
SHIFT Far lefr Far riaht Scroll up Scroll down
CoNTR0l./Al-T Top refi Bot.tom riSh! Up a page Down a page

Table I Cur€or editina tn Bexadeciml rode

Once you have selected the area of memory you wish to edil you can simply type over
the bytes already there and they will be immediately stored in memory in the currently

You can also edit usinS Ascij by pressin8 TAB. This takes you over to the riSht-hand side \
oi the window where all the cursor controls are identical but pressing any other key will J
store the corresponding value in memory.
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To quit from the memory window simply press ESC or STOP at any time.

If you need to see a disassembly of the memory you are inspectinS you press COPY. The
window is then cleared and replaced with disassembly of the code with the address
pointed to by the MP in the centre and your cursor on top of the first character,

This is not always the case because the monitor allows you two forms of disassemblyr one
intellitent and the other simple. By default you enter in the intellitent mode. Vhat this
does is to inspect the code you are disassembling and place you on the first letal
instruction following the address pointed to by the MP.

There are two reasons why this will not always work:

l) You may be tryint to disassemble some data and of course the disassembly
will be meaningless.

2) Certain opcodes, when read backwards, can be ambiguous. For example:
the opcode for CALL &3D05 is &CD &05 &3D. Howqver, &3D is. DEC A
and &05 is DEC B. So, if you disassemble from halt way throu8h this
instruction it will not always be correct.

Nevertheiess, the inrelljSent disassembly usually gets it right. If there is, however, any
ambituity you can solve the problem by Soint into simple mode by pressing TAB. Here,
the address being disassembled is shown at the top of the window from rhe exacr address
specified. Pressing TAA again takes you back to intelligent mode.

N,loving around in Ascii or disassembly mode is similar to moving in Hexadecimal mode
with the exception that the left and right cursor keys are not used, The keys required are
shown in table II.

ll
NofiliAL Nothing Nothing Up a line Down a line
SHIFT Nolhlng NothinS Up a line Down a line
CoNTROL/ALT NotbinS Notbing Up a page Down a page

Table II Cursor editlnS in Ascll Dode
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I1 you are usint the larte version of the monilor and press any other character the line
you are on is hiShlithted in inverse video and that character is entered on the line. From
now on whatever you type will be assembled when you Press RETURN.

Should you iust want to edit the instruction you press RETURN on its own and can then
use the cursor keys to edit the line in the usual way.

All instructions are supported by the assembler includint the directives BYTE, VORD and
RMEM Labels can also be defined by placint a full stop belore them. Labels Previously
defined and variables such as Himem qnd Lomem can be used too.

Any errors reported when assemblin8 a line are shown on the line below. The monitor
then beeps and waits a moment to Sive yo! time to read the messate before continuint.

Macros are not supported.

As previously mentioned, the assemble option is not available in the small version oI the
monitor, but you can disassemble both backwards and forwards.

Returnint to Hexadecimal mode is done by pressinS COPY atain. Each time you enter the
memory window using ESC/STOP or E (lor edir) you will enter in the last mode that was
used. Pressint ESC or STOP while in Ascii mode will also quit immediately lrom the
memory wrnclow.

To recap on changing modes:

In Asc1l mode: TAB : Intelllgent/Slnple
COPY = Chanpe !o hexadecltrBl node

In llexadecinral mode: TAB : Hexadecirral/ALphanuneric
COPY: Chanae lo Ascil mode

In both case ESC or STOP ouits.
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EDITING THE REGISTERS

The Retister window displays the contents of all the registers and the tocations in
memory to which they point. Also the contenrs of rhe A ret;ter js shown to the ritht ofit as an Ascii character in brackets {ollowed by the states 

"'f tn" ttug". Ar the botr-gm ofthe window there is a disassembty from rhe pC, dependjng on the "height to whicir you
have defined your main window.

There are two ways-oJ.editing the contents of the retrsrers. The first is by a direct
command such as: BC &1214 or BC pC (where the conte-nrs ot BC is set to the conlentsof the PC). You can also rype A- 42 or A= H to set a single regrster. These commandsare not available in rhe small version bur the second and pirnapi the easiest method is,
This is to type ER (Edit Retisters) in command mode, which taies you straithr inro lhereeister window.

Here you can proceed in a similar fashion to editinS in the memory window usinS the
cursor keys. You can move up and down from retister to register wiit the up andiown
cursor keys, or left and right to each single regjsrer using thtlefr and right cursor keys.

If you are on the top line, moving right takes you onto the flags which can be edited
srnSly. To do this move to the Ilag you wish to chan8e and press iny key, Each time you
press a key, whilst the cursor is on rop of one of rhe fla8s, causes that flag to altern;te
beiNeen.being set and reset. To tet back ro editrnS the re8isters either move all the waylell to the A register or move up or down.

If you have switched off stack checkint be very careful when you change the contents of
SP as you may overwrite some importanr memory with your stack.

Pressing ESC or STOP at any time quits and r€turns you to the command mode,
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THE EXPRESSION EVALUATOR AND THE MONTTOR

You will already have seen some examples of enterint addresses in the lorm of an
expression in the monitor - full details are tiven in the apPendix on the exPression
evaluator. This can only be done when usin8 the larte version of the monitor. This is
because the exoression evaluator has been le{t out of the small version to allow you more
room for your protrams. Addresses are entered in the same way with the small version
with the ;xcepiion- rhat the input must be either a decimal or hexadecimal number. (lf
hexadecimal ii must be prefaced by "&".)

The exDre;sion evaluator has been included to make it as simple as Possible lor you to
find the areas of memory you are interested in and to allow conditional breakpoints.

Most commands will take an expression or a constant as their Parameters. Some may
prompt you to allow quick entry of hexadecimal numbers. However' if you
wish to enter an expression in place ol a number just press DEL or <DEL once to remove
it and type in your expression, lf you cannot remove the "&" then the monitor is askint
for a number only. This occurs in places where it is safer to enter a number' as an
incorrecl expression mi8ht be fatal. One examPle of this is when you are asked the load
address of a file. If you are unsure of the address requlred yoLl can work this out in the
larSe version using the PRINT COMMAND.

one o{ the main uses you will probably make of the expression evaluator is with
conditional breakpoints. Usin8 lhe command SC you can set a condition under which the
monitor will halt execution in any ol the three sinSle steP modes. Conditional breakpoint
expressions can follow the form:

sc HL>42 and lR.Ell2=9 or (PC+21)<(Pc-4)

AlthouSh that's a bit of a mouthful you can see how a small expression can be set to
cause your programs to stop under the most comPlicated or unusual of conditions. And, as
you know, most bugs seem to occur under unusual conditionsl
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If you wanted ro you could take levels oI indirection to ridiculous exrremes ln tne
IollowinS way:

sc ((HL)))=BC

Vhich means:

"Stop if the contents oI the address pointed to by the contents of the address pointed to
Dy the contents of the address pointed to by the contents of HL equals the contents ol
BC"

lr would be a rare case when you wanted ro do thar, but ir's there if you need it.



ERROR TRAPPINC

To help you debu8 proSrams the monitor has a number of built-in error trap routines.
These include moving the stack pointer out of its boundaries, calls to warm boot,
automatic execution of BDOS functions (preventing bank switchint durint sintle steppint -
which usually causes a crash) and the lacility to enter your own error traPs.

These error traps are on by default unless you have reconliSured the monitor. Howevert il
is possible for you to disable any or all of the trap routines' but do so at your own perill

Stac* cl|eckint

The error trap you will mosr often need to disable is stack checkint. Many protrams
require rhe stack to be moved to a specific location, if that location is outside the
default stack area an error will be reported. Typint IC (l8nore stack checkint) will allow
you to put your srack anywhere. But before you do so always ensure that the chosen area
does not overwrite any of the monitor's or CP/M'S memory.

Varm boot

Most programs terminate execution with a warm boot by jumpint to &0000. As mentioned
in the appendix on ProgramminS Using CP/M Plus, program execution can also be
terminared by a BDOS call (function 0) or a RET to system. In all these cases the
moflitor will trap the warm boot and return you to command mode in the main window.
The only form oI protram termination that is not trapped is a Chain to Protram call.

warm boots are trapped by storing &F7 (BRK) in location &0000. If you chanSe this then
warm boot trapping wiil no lonter occur. Normally locarion &0000 contains &C3 (lP).

s-
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Quick calls

The system variable TOP is set to the start of the BDOS routines by default, and BOT is
set ro &0100. Any calls or jumps outside this area will be executed at Iull speed. ln the
case of BDOS calls this is essential as many of the BDOS functions use bank switchint to
access various parts of memory outside the TPA. However, if there is a routine you wish
to sintle step outside of these boundaries you can set TOP and BOT to any location.
Again beware, as it is very easy to cause a crash doing this.

Finally as an extra precaution, on start-up and reset all memory between LOMEM and
HIMEM is filled with &C9 (RET) so that should your code branch to an unexpected
address it will be caught, in the maiority of cases, belore any harm is done.

SINGLE STEPPING

Sintle steppinS is a means by which you can follow the execution of a program step by
step with the contents of the flags, retisters and memory being updated after each

There are J modes of sintle stepping available in the monitor. These are:

SO St.ep quickly. Thls mode ls sinilar to naklng a
jump dlrectly to your code. Holrever, the nonitor
retaina conlrol allowlng you to press ESC or SToP
at any lime to ternlnate execution. It also allows
you to use a prevlousfy deflned condllional
breakpoint expresslon ohich will be evaluated
after each instruct,lon. If lhe expresslon ls
evaluat,ed as true (non zero) tben execution
termlnaEes.

SS Step slowly. Sinilar to the above but tbe contents
of the flags and reSlsters and the next
instruclion to be executed a.e dlaplayed and
updated 1n the ftain wlndow.

SlnSle step manually. Thls node Sives you even
rnore control over lhe execut,ion of a proSram via
the addlLlon of sin8le key conmands.
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The extra connands avallable durlng lnanual sin8le stepplng are:

SPACE Execute lhe lnstructlon shofln al lhe program
counter and stop a! lhe next one.

TAB Sklp the nexl lnstruction.

RETURN If the lnstructlon lo be executed is a cafl and
nETURN ls pressed lt nill run at full speed and
return lo lhe lnstructlon followlng the cat1.
Also 1f you nake a Junp outslde the top and
bottom 11nlt3 set for fast calts by presstng
nETURN the monilor n1ll asswe you are reiurnlng
frorn a subroutine by jurnpinA to sone code oulslde
lhls area lrblch has its own RET.

Note: TOP and B0T are monltor variables. They are
used lo llnlt t.he a.ea 1ns1de ahlch slngle
sLepplnS w1l1 sho{ every lnstruction. out.slde
Lhese limits executlon ls at fu]] speed.

The usual case is where you trould enter:

JP clearl'lndow

ln place of:

CALL clearwindov
RET



CLR/DEL Thl€ comand aedrass th€ vhole panel. It 1s
- useful nhen your cod€ has overmltten parL or all

of the scredt.

CTRL/ALT U Updat€s the [e6ory slndos to dlsplay the contenta
of ocery erouDd the progtln counter

CTnL/ALT l| Execute ne:at lnltructlon, then ralt for a key
press.

CTRL/ALI C Cl€ar the scrgent execute the next lnstructlon
and th€n lElt for a key presa.

CoPY ToBgIes betFeen falt end slota lanual 3lngle
stopplng. In the slo$ Dode all ae81!ter8, fle83,
ccmtcDts of leoory and current lnstructlon are
dtsplayed. In the fest oode only the contents of
the Dain rlndox aae updated.

Any other key rcturns you to command mode. There ii furthcr information on sintle
stcppint in the scction "Debutting a CP/M Plus ho8ram".
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BREAKPOINTS

Breakpoints are one of the most powerful ways oI debuggint a protram. The monitoroflers several types of breakpornts which can be used in ditierent wavs.

Hard breakpoints

First oI all.there are "hard,,breakpoints. No matter how you are runnint a program,
execution will always stop when a hard breakpoint is reached. These cai be sei andcleared usint the SB and CB commands or, if in disassembly mode in the memory
wrndow, you can set and clear breakpoints by pressing CTRL or ALT_B.

l{ you wish to test.a piece of code without breakpoints rakin8 effecr you can disable
them usint the IB (lgnore Breakpoinrs) command. This has thJ ellect of keeping your
breakpoints intact for later use. Vhen breakpoints are itnored they will appear in inverse
video at the bottom of the front panel,

Hard breakpoints can be re-enabled by typing EB.

Corditid|al breakpoints

Condirional breakpoints are only avaitable in the larte version of the monitor. They areset using the 5C (Set Condirion) command. Condition;l breakpoinrs are only tes.ted ior inthe. sintle stepping modes. This is done by emulating each ZEO instruction then
evaluating the condition and stoppinS iI it is t.ue.

Us€. conditiorEl breakpoints

User conditional breakpoints are most uselul in the small version of the monrtor whlch
does not have normal conditional breakpoinrs, These work by setting a monitor variableto point to the start of a user routine you have written which can be as long asnecessary. Your routine then does all the required checkin8 and should relurn at the endwith the carry flaS clear j{ execution is to stop, or with it set it executron js to

A user conditional breakpoint rourine is passed the contents of all reSisters and flags,
includin8 the alrernate s€t. The retrsters can be corrupted by the routine but the ca;illag must return the (orre.r condrlio|L

To initialise a user routine enter UB <address> where address is the entry address. Thisrnforms the monitor of the routine,s presence. To use the routine you then have toenable it by typing EU (Enable User). The routine can be disabled Ly the tU (tgnore
User) command.

sl-
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JUMP and RESUME

It must be stressed that conlusint JUMP and RESUME can cause maior problems. This is
because JUMP always puts a return address on the stack so that control can return to
the monitor, If you have jumped to some cod€ and hit a breakpoint lhe returD address
will.still Dp on th€ Slack. In rhis cele you qult use gEqUMF in future lo €nsure thet
another return address is not Dushed on the stack.

The only time REsUME puts a return address on the stack is iI it is empty. This is to
ensure that control returns to the monitor on protram termination.

RR (Repeat RESUME) is useful when you have pur a hard breakpoint inside a loop, euiteoften you will wish this loop to be executed a number of times until vou have reaahed

'- 
the correct ?oint in a protram. To save havint to type R RETURN ieveral times you

FL can enter RR <number>. Execution will then resume the specilied number of times ;nly
stopping at a breakpoint after all resumes have occurred.

ll you sel a breakpoint which will only be used once, when yoo reach it you can clearthe breakpoint and resume execution using one command, RC (Resume and Clear
breakpoint).
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MONITOR CONFIGURATTON

The monitor can be configured to your individual requirements. The way to do this is to
simply set up any ol the options below to the states or values.equired in the normal
way. Then type SF to save the conliguration file. Therealter, each time you run the
monitor, it will use the lile to re{onfiture itself - asslmin8 the confituration file is in
a drlve at start-uD,

lf no confiSuration Iile is present at start up, the settints below will assume default

1, LenSih of synbol Lable - set by Lhe DSL connand
2. Current edltlnS address 1n oeDory lrlndoll
3. Memory polnter expreaslon
4. Bank selected
5, BOT
6. TOP
7. All flags, reglsiens and alternate reglst,ers
8. l,|lndow size
9. Exec flLename - set by the DX coouland

10. Edlt node
11. Dlsassenbly mode i.n nenory ij.ndow
12. Manual slngle stepplng
13. Breakpolnts
14, I{a1t at breakpolnt
15. Slack checklng
16. AF reglster pair
1?. BC, DE and HL reglsler palrs

Filenane/ Ignored
Ascli/Hexadecloal

Nortnal/Intelllgent
Fast/SIolt

Enabled/Ignored
on/0ff
Or'/Oft

Standard/Alternate
Standard/Alternale

You also have the option td save breakpoints and the filename of the program you are
currently debuttint. To do this you type QS rather than Q when you quit. Then, the
next time you use the monitor, your breakpoints and rhe file being debugged will be
automatically loaded in at start-up.

If you type Q to quit then all breakpoints and your current program's filename are
wiped from the disc.

Neither Q nor QS alfect the confituration lile.
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DEBUGGING A CP/M PLUS PROGRAM

At the beSinnint of the manual we had a briel look at writin8 and debuggint a simple
CP/M Plus program. The example was necessarily simple as it was used as an overview ol
the protram development process. ln this section we shall take an in-depth look at th€
facilities ollered by the monitor.

It is recommended that you typ€ in each oI the examples and try rhem out for yourself
to tain a clearer insitht into the monitor,s workings. The line numbers shown in th€
listinSs sholld not be entered. They are there as a guide to explainint the programs.

A simple Fogram

&\ 1 PnINT nProsran Ir
2
3 oRG &0100
4 nESET equ &0000
5 BDOS equ &0005
6 PRINTSTRINC equ &OOO9

7 READCoNSOLE equ &000a
I
9 start ld c,prtntstrtng i Prlnt strlng functlon

l0 ld de,n.naoe ; Strlng to pr1nt. Must te.Dlnate
ll i wlth n$r
12 call bdos i Call SDOS
13
14 ld a,20 i Maxlnun length of inpul
15 td (buffer),a i Poke lt i.nto (buffer+o)
16 sub a ; Set A to zero; Characters already
17 i ln the buffer
18 td (buffer+l),a i poke it. into (buffer+l)
19 Id c,readconsole ; Read console functlon
20 1d de,buffer i Input bulfer start.
21 call bdos ; Catt BDOS
22
23 ld a,(buffer+l) ; Flnd the length of the lnput
24 and a i l{as 1t zero?
25 Jr Z,sla.t ; Yes, try agaln
26

( ,7 ]d hl,buffer+2 i No, flnd start of strlnS
\ 28 ]d c,a:ld b,0 ; put len8th 1n BC

29 add hl,bc i Add offset to get the end
30 ld (hl),r$i i Poke the end ldth trgn to
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31
32
33
34
35
36
37
38
39
40

42
43 m.name
44 m.he]1o
45 buffer
46

texL 13,10,'rHello $rl
fIr'e'il, 22

END

ld c,printstring
]d de,n,hello
call bdos

Id c,prinlstrina
ld de,buffer+2
call bdos

Jp resel

; provide a lerminator

; Print strlng functlon
; Strlng to prlnt
; Call BDOS

; Print slring functlon
; Re-pr1ni userr s lnput
I Call BDOS

! Junp lo warft boot

text 13,l0,rrnhat is your nane? $" i Flrst message
i Second nessage
I ljser's lnpul buffer

i End of progran

Program I takes an input from the user and prints a message. The first line is a
command to the assembler to prlnt trProgram Irr on the screen. This is usually helpful
when you write a pro8ram in several parts which are read in one at a time during

Lines 4-7 set labels to certain values. This is not necessary but it makes programs more
letible Ior other people to read.

The label 'start' on line 9 is there as we may need to jump back there later in the
protram.

Lines 9-12 print out the message following 'm.name' (line 4l). Note that you must always
end a strint which is to be printed using BDOS lunction 9 (print strind with a 'S" to
mark the end of the strint.

In lines l4-21 we meet BDOS function &0a (read console). This is an example ol a
function which requires more than one parameter to be passed to it. Firstly DE must
point to a bufler in which rhe input will be stored and secondly, before you call BDOS,
you must set the lirst byte oI this bulIer to the maximum lenSth of input allowed and
the second byte to the number of characters already input. In most cases this will be
zero. Entering a non zero number will have the eflect oI returning any characters already
in the bulfer to the input line as if they had been typed inro the keyboard. The strin8
entered in the buffer is stored from the third byte onwards. s+
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On return from the call the second byte of the bufler contains the new leneth oI the
strint. Thls is checked in lines 23-24. Il the lentth is zero then we return tt 'start! at
line 25.

II a valid strint was entered then in lines 28-29 we take rhe lenSth oI the strint and add
it to the start to lind the end. Immediately lollowing the end we put a "S" as the end-
of-strint identifier.

Havin8 done this lines 33-15 prinr our rhe strint following 'm.hello' (line 44) and lines lZ-
39 reprint the user's input.

Finally line 4l jumps to location &0000 which causes a warm boot.

This is a fairly srraitht-forward protram and (which we hope) has no bllgs in it. Ve will
be usinS it as the basis for the next examples so you should save it now as npROCln
then type:

ASM PROC I

If all is well the protram will successfully have assembled. Try it or-lt by rypint:

*PROC I

The message "What is your name ?" should appear on the screen. you can now type in up
to twenty characters. Try this by entering your name. The messate ,'Hello <your name>"
should now app€ar on the screen followed by the CP/M prompt below it. lf this does not
happen to back and check that you typed the protram in exacrly as it is printed (itnorint
the line numbers) and re-assemble it.

Re-enter the editor by typing:

APED

ImFovint oo ProAram I

Assumint you now have a workint program we'll to on to look ar how we can on improve
it. The flrst thing that comes to mind is that il you are usint a large number oI BDOS
.alls in a program a lot of memory will be used up simply setting up the parameters.
Also, pokint a "5" at rhe end of each strinB to be printed is wasteful on memory.
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Another thing to note with BDOS is that, apart lrom any reSisters which return
parameters, all other flats and registers should be assumed to be corrupt on return from
a BDOS call That's not a problem with Protram I but larger programs may wish to keep
retister values. To solve these problems it's a simple matter to modily Protram I and at
the same time make the main part oI the proSram much shorter.

1 PRINT trProgran IIrr

oRG &0100
4 RESET equ &0000
5 BDOS equ &0005
6 PBINTSTRING equ &0009
? READCoNSOLE equ &000a
8
9 slart ]d hl'n.nane
10 call prlnt

i Maxlou! length of lnput
; lnput buffer
i Cet lnput

)

1l
12
13

15
16
17
l8
19
20
21
22

24
25
26
21
2a

30

ld a,20
ld hl,buffer
call lnput

ld a,(buffer+1) i Find the lenglh of the lnput
aDd a
Jr z,slart

i Was 1! zero?
i Yes, lry a8a1n

Id hl,buffer+l i No, flnd starl of slrln8
ld c,a!ld b,0

seL 7, (hl)
1d hl,m.he]1o
call prln!

r Put lenarh in BC

; Add offset to get Lhe end
i Set the top b1t ol lhe last char
; 5!.1n9 !o prlnt
i Prinl 1t

31 .prlnt push af:push bc:pusb de i Push all fla8s and reglsters

]d hl,buffer+2 ; Userrs input
call prlnl

Jp resei

i Prlnt. it

i Jump lo warm boot

32

34
35
36 prlnt1 ]d a,(hl):ld (bc),a ; Copy fron strlng to lenpbuf
3? blt ?,a i Is the top blt aet?

push ix:push iy:push hl ; on the stack

1d bc,!empbuf ; Cet ready to copy st.lng
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38
39
40
41 prlnl2
42
43

45
A6
47
48
49
50
51 lnpui
52

54
55
56
57
58
59
60

63
64 m.nane
65
66 fi.hello
67
68
69 buffer
?0 lenpbuf
71
'12

Jr nz,print2
lnc hl:inc bc: lr printl

lnc bc: ld a,ri$tr
ld (bc),a
ld c,prlntslrlng

call bdog

pop hl:pop iy:pop 1x
pop de:pop bc:pop af

]d (hl),a:1nc hI
]d (hl) ,0:dec hl
1d c,readconsole
ex de,hl
call bdos

pop hl: pop iyrpop lx
pop de: pop bc:Pop af
ret

byte 13, l0
str nwhat ls your nane ?rl
byte 13,10
str nHello n

fnen 22
rinen &100

END

i Yes, carry on
i No, copy next character

i Get Lernlnator
i Poke lermlnaLor at end of strin8
i Prlnt strlng functlon
. ior <r.nr

i Ca]] BDo.s

i Pop all flags and reglsters
i off the stack

push af:puah bc:push de i Push all flags and reSlsters
push 1x:pr.rsh ly:push h1 ; on the atack

i Put nax length at start of buffer
i Put start lenSth next .

i Read console function
^f h'llifar tn nF

r Ca]l BDoS

; Pop all flags and re8isters
; off lhe stack
i Return

i First messaSe

i second message

i User's lnput bufrer
i TenpoPary buffer

i lno or proSrarn

(

If you take a look at Protram II you'll see that the main proSram only takes up lines 9-
29 (compared wirh 9-41 in Program l). PerMps the first thint you'll notice is the change
oI parameters required in line 9. Here we simply load HL with the start o{ the strin8 to
be printed and call 'print'. Lookint at 'printr (line rl) you'll see that it is preceded by a

',". This is because print is an assembler directive, but because its a sensible word to use
in this case il has been turned into a label by addinS the'L",



At line 3l rhe lirst thing we do is push all the fla6s and registers on the stack so that
they will be intact when we return lrom the subroutine. Then lines 36-39 copy the string
to be printed into a special bufler called 'tempbuf, (tine 70), Ve do this so that we can
then add the "S" to the end ol the strint in the bu{fer, saving us {rom having to place it
at the end of every strint in memory (a saving of many bytes). This also allows us to
process an outpul strrn8 ln any way we want.

The way we determine the end of the string is by checking whether the top bit of a byte
is se't. In the case of the string beint printed lrom line 9 ('m.name,) the top bit oI the
last character has been set by usint the command sTR in line 67. STR simply places lhe
string followint it in memory at the protram counter and sets the top bit of the last

So, having copied the string inro'rempbuf'and found the end of ir, tines 4l-42 ptace a
"51 after the last character. Finally lines 43-45 load retister C wirh the required BDO5
function number, load DE with the start of the strinq and call BDOS. To return from the
routine lines 47-48 pop the stored contents of rhe flats and regisrers o{f the stack and
line 49 returns.

We're now back at line 12. Here we wish to inpul a string and atain we use a slbroutine.
First we load retisrer A with the maximum length oI the input strin8 (this saves us
havinS to poke it anywhere in memory) then we set HL to the start of the input bufler
and call 'inDut' in line 14.

rlnputr is simllar to rprint' in that it Iirsr stores the contents oI the flags and retisters.
It then stores the maximum length of the input string at the start of the bu{fer and
stores the number of characters already in the string (zero) in the second locarion in the
bu{fer. Havint done this it sets itself up for the BDOS call, calls lt, restores the
retrsters and returns.

It's now a simple matter at lines l5-18 to check whether a strint was entered and jump
to rstartr if ore wasnrt.

Then lines 20-22 f\nd the end of the string in the input bufler and line 2l sets its top
bit. Lines 24-25 now print the word ',Hello " and lines 26-27 .ep(int rhe user,s inpuf.
Finally line 29 returns to the CP/M command mode via a warm start.

A good exercise to help you practise the editor's fac;lities would be to adapl protram I
turning it into Program II, or you may prefer ro type the whote pro8ram in. Eithei way,
(atain having ignored the line numbers) save Program Il as PROC2 ani assembte it.

5r'
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Vhen you run it you'll find it works in exactty the same way as protram I except that
the last character oI each string is incorreci. Oh dear, a bug. However, it look; fairly
simple to lix. If you remember we were setting the top bit of the last character of eacir
slring to be printed, so tl€ problem is probably somethint to do wirh this. Lookint at the
code it may not be obvious exactly where the error lies but it is probably so;ewhere
between lines 36-44.

Sin8le steppint Protram tr

To debut Program II to into the larte version oI the monitor by typing:

MM PROG2

This loads in the monitor which then automatically loads in PROC2.COM for you.A
' Belore siotle stepprnt we'll sel up a lew functions. Flrst type:

ASC

to change the display in the memory window to disassembly format. Now type:

MP PC

This causes the memory window to always show the memory around the protram counter.
And now, because we are fairly sure the problem is to do with sertin8 the top bir of a
byte, typ€:

SC A>&7F

This sets a conditional breakpoint which tells the monitor that if th€ contents of retister
A tets higher than &7F (its top bit ters set) to stop.

Finally, to tet quickly to the problem, rype:

ss

This means sin8le step slowly. You will see lines of information scrolling by in the main
window. These show the contents oI the flats, registers and the current instruction bein8
executed. After a few seconds the monitor should beep and the next instruction to be
executed, shown next to PC in the register window, sho ld be LD (BC),A.
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l-ooking in the memory window you'll see that the previous instruction was LD A,(HL)
from line 36 in Protram Il. Also' looking next to the register Pair AF in the register
window you'll notice that the contents of A (shown in brackets) is a question mark with
the top bit set. So, we've found the last character in the strinS: ivhat is your name ?i.

Right, let's follow execution throuSh until the string is printed on the screen. Press ESC
or STOP and tyPe:

S

This means sintle step manually. lf the word at the top ritht of the main window (in
inverse video) is '|FAST" press COPY once. Durin8 manual single stePpint the COPY key
alternates between showint only the summary of information in the main window and
complete updates oI alt the windows. As you mitht think, the slow mode is a lot slower
but it provides you with much more information.

To single step press the space bar 8 times until CALL &000, aPpears next to Pc in the
retistei window. This is lhe BDOS call where the string will be Printed. Press ALT or
CiRL C (This means clear screenr execute nexl instruction then wait for a key press) and
you should see the strinS printed on the screen with the question mark replaced by the
TM (Trademark) symbol. Now press any key, then ESC or STOP.

This is where the probl€m lies. Let's re-trace the above Procedure. To do this press ESC
or STOP then lype:

IN

This stands for initialise, it resets the protram counter to &0100 and sets all the
.e8isters ro their detault values. Then to into slow single stepPint. We should atain reach
the Instruction LD (BC),A, As the instruction Prior to this loads retisler A with the
contents oI the location pointed to by HL it means we've copied everythint into
'tempbuf', includint the top bit set in the last character. Problem solved; before coPying
characters intortempbuf'we must ensure that their top bits are not set.
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Having discovered the problem, press ESC or sTOp, rype:

to quit from the monitor and return to the editor by typing:

APED

All we need to do now is adapt the routine ,printl'at line 16.

The simplest way to do this is shown in Protram IIa which shows the replacement lines
requrred.

; Progran Ila

36 prlnt'] bit ?,{hl):push af ; Is lhe top blt set? Slope resutt
37 Id a,(hl):and &?f i C]ear top b1t 1f set
38 ]d (bc),a I Copy froD string to teinpbuf
39 pop af:jr nz,prlnr2 i Restore resulL. Yes, carry on
40 1nc hl:lnc bcrJr printl ; No, copy next character

Line 36 checks the rop bit of the character in rhe buffer pointed ro by HL BEFORE
copying the character, and then pushes the result of the check on the stack. Line 37 then
loads the character into A and ANDS it with &7I (binarv %O lllll). This has the eflecr
of keeping any set bits between 0-6 and maskjng out the top bit if set.

Then line 38 copies the character with the unset top bit inlo the bufler and line 39 pops
the result of the check off the stack. lt is only at rhis point that we should check if the
top bit had been set. If so, line t9 jumps to ,print2,, otherwise line 40 increments the
two pornters and jumps back to'printl,where the process repeats.

This is a genuine bu8 that crept in while writing the example. The debugSint procedure
followed is the one that found the bugl

Turnint Fqram II into a Password routine

Before goin8 any further correct the routine tprintl, in program II and save the result as
PROC2A. Try runnin8 it to make sure it works. We will be using the print and input
routines in the next example.
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l NOLIST
2
3 PRINT I'ProSram I]lr'

5 oRC &0]00
6 RESET equ &0000
7 BDOS equ &0005
8 PRINTSTRINC equ &0009
9 READCONSoLE equ &0004

10
11 sta.t, ld hl,m.prompt i str1n8 io prlnt
12 call prlnl
13
14 ld a,20 i Maxinun length of lnput
15 ld hl,buffer ; InpuL buffer
16 cal.1 lnput ; Gel input
17
18 ld a,(buffer+l) i Flnd ihe length of the input
19 aDd a ; l{as lt zero?
20 jr z,slart ; Yes, iry aSaln
2l
22 Id de,buffer+l i No, flnd aiarl of slrlnS
23 fd b,7 i Put len8lh of password 1n B

24 Id hl,passvord . i Cet start of pass{ord
?5
26 passloop ld a,(de):set 5,a i converl to upper case
2? cp (hl) i Compare $lth Passnord
28 jr nz,rrong ; Same? No, goto irong
29 dJnz passloop i Ies, check next
30
3'l ]d bl,m.welcoDe i Correct lnput so
32 call print, i prlnl wefcome nessage
33
34 i The rest of your progran Soes here

3?
38 lp reset
39
40 vrong ld hl,rD.1nva]1d i Incorrect passsord so
41 call prlnt i tell the uaer and
42 lp reset ; junp to warn boot
43
44 .prlnl push afrpush bc:push de i Push all ffags and reSlsters
45 push lx:push ly:push hl i on the stack
46
47 ]d bc,tempbuf i Cet ready to copy striDg

)

J
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48
49 printl
50
51
52

54
55 prtnt2
56
57
58
59
60
61

b1l ?, (h1):push af
ld a, (hl):and &7f
Id (bc),a
Pop af: Jr nz,prlnt2
1nc h1:lnc bc: Jr prtntl

1nc bc: ld a,tr$tr
td (bc),a
ld c,prlntstrlng
ld de,tenpbuf
calf bdos

pop hl: pop ly:pop 1x
PoP der pop bcrpop af
ret

1d (hl),a:lnc h]
ld (h]),0:dec hl
fd c,readconsole
ex de,hl
call bdos

pop hl:pop 1yr pop lx
pop de:pop bc:pop af

; Is the top bll set? Store resutt
i Clear top blt 1f set
i Copy fron strlng to tempbuf
i Reslore result. Yes, carry on
i No, copy next character

; Gel tennlnator
i Poke termlnator at end of stflng
; Prlnt strlnS function
; Cet start of tempbuf
i Ca1l BDoS

i Pop aU flags and reStsters
i off the stacke:i

66
67
68
69
70
71
72
73

75
76
77
78 m.pronpt
'79

80 m.lnvalid
81
82 rn.relcorne
83
84
85 password

88 buffer
89 tenpbuf
90
91

StT NTOLKIENII

rllrem 22
rmem &100

END

push afrpush bctpush de ; Push att flags and reglsters
push lxrpush lylpush hl i on the stack

(

byle 13,10
atr riPlease enter passrord ?r' ; Flrst nessage
byie 13,10
slr nlnvalid passwordi i Incorrect input nessage
byte 13, 10
str trWefcone to MeSaPnog etc,.r'i l,lel-cor4e nessage

; Put, nax length at start of buffer
; Put start length next
i Read console functlon
; Pui start of buffer ln DE

; Cal] BDoS

; Pop all flags and regtsters
t off the stack
; neturn

i Paaaword

; ljser, s input buffer
; Tenporary buffer

; End of proSran
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Have a look at program IIL The main dif{erences between it and Program Il are the new
routine rpassloopr startint at line 26, the new strinSs to be printed lrom line 78 and the
password in line 85. Also note the NOLIST at line l. This is included because the Protram
is gettint fairly lonS and the assembly process will take quite a bit longer if everythint
is p.inted to the screen, Although listint is turned off any errors will still be reported'

Quickly going throughrpassloop', starting iust before it at line 22' DE is set to point to
the srart oI the input string, reSister B is loaded with the length of the password and HL
is set to point to the start oI the password.

The password checkinS loop starts at line 25 where A is loaded with each character in
turn from the input string and then has bit , set. This hds.the effect of converting the
contents of A to upper case, This is done so that the case used in the input is not
important.

At line 27 we compare the result with the current character in the password Pointed to
by HL. lf it's not the same we branch to 'wrongr which displays an error message and
ouits.

But if the character matches we continue the process until all characters have been
compared. If the input string matches successfully line 3l loads HL with the start oI a
welcome messa8e and line l2 prints it. After this you can enter the rest of yolr code,
but in this case we simply return to CP/M command mode.

As before, type in the program (or adapt PROC2A), save it as irPROGl"' assemble it and

You will find that no matter what you type in reply to the prompt you ahays tet the
messaSe'rlnvalid passwordi- So we have another but,

Enter the large version ol the monitor by typing:

MM PROC3

A8ain we'll set up the monitor ready for sinSle steppin8. Press ESC or STOP onc€. This
takes you into edit mode in the memory window. Now press COPY, this switches to an
Ascii disassembly. Now press the down cursor key until the instruction under the cursor is
LD A,(DE). To the le{t oI the cursor you will see that you are at location &0llC. At
this point press CTRL or ALT B. This sets a breakpoint automatically at address &01IC.



What we've done is set a hard breakpoint at which the moniror will alwavs stoD. The
breakpoint address is the start of the routine 'passloop', the most likely source ol the
but. Press ESC or STOP atain to take you back into rhe main window and tyDe:

J

This means jump to the code pointed to by the program counter, which in this case is the
slart of the pro8ram (&0100). Enter the correct password itolkien'r and press relurn in
reply to the Prompt.

The monitor's panel should return. Look at the characters on the far riqht hand side of
lhe register window next to the DE and HL retister ljnes. you,ll see tha-t DE is poinring
one character belore rhe start of the input string. coing back to the listin8 to see whera
we loaded DE with the input line start you'll see that at line 22 we loaded DE with

, buffer+1. _This musl be wront because that location contains the length oI the string, and
$tto'n8 back to the register window, next to DE is the number 7, which is the lentth of\ the strrnt.

To fix the problem typei

DE DE+l

This increments DE. You should see that the memory shown next to DE and HL now
matches up.

To continue type:

s

to srngle step, Press the space bar twice. This loaded A with the first character of the
input string (t) and set bit J. But lookjnt next to the AF register pair in the reSister
window the character in A is still lower case. Of course, we should have RESET bit 5
because the Ascii value and the value of rTn is 84 - a difference of l2 -
which means maskint OUT not SETTING is how we convert to upper case,

To fix this go back rnto the memory window by pressing ESC or STOP twice (once to
quit from sjntle stepplng) and move upwards a line with the up cursor key. The
instruction shown should be SET ,,A. Press RETURN. The whole line is now highlithted in
inverse video. Press CLR or DEL> 3 rimes to remove the SET and tvDe:

RES
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Then press return. Yon have now re-assembled the line correctly. Now to try again. Press
ESC or STOP, type:

IN

to re-initialrse the retrsters and tvpe'

J

to iump to the start oI the proSram. Again answer the prompt and the monitor returns to
the main panel. Rememberint that DE is pointint to the wront address increment it again
in the same way as before. Now go into sin8le stepping and press space a few times.

You will notice that the character shown next to AF in the resister window alternates
between a So we are correctly converting the ca; of the character but
somehow werre not moving onto the next character after each comparison. That's a
simple one. We Iortot to increment HL and DE at line 29 belore repeating the process.

Tharrs 3 buts so far, maybe a Bood point at which to update the source code as it looks
likely that werve found everything, Co back into the editor and chante the lollowinS

22 1d de,buffer+2

26 passloop 1d a,(de):res 5,a

29 inc de:1nc h]
30 dJnz passloop

Re-save the program as iPROC3", assemble it and run it.

Atain when you type itolkien" you tet the message trlnvalid password". Oh well, another
bu8. Co back into the monitor and {ollow the above process, setting the breakpoint and
jumping so that execution stops at the instruction LD A,(DE). co into single stepping and
Press space a few times. You'll see that each character in the input strint is beint
converted to upper case, checked and matched successfully with the password. Until, rhat
is, we reach the final "n". When we match it with the password it fails. Comparint the
two bytes in the reSister window we see that in the password "n" has its top bit set. Its
our old problem atain. But how did it creep in this time?
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Well, lookint at where lhe password is delined in line 8J we find that we used the
command STR and that caused the top bit of the final character to be set. The problem
is now obvious, we should replace the STR with TEXT. Try it and re-assemble proaram
III.

Success, it works!

ProSram lll was an example of how a number of bugs can occur causing similar problems,
Using the monitor however it is easy to trace protram execution and spot exactly where
a but occurs, and in most cases correct the bu8 lrom wirhin the monitor. This altows yorl
to test {or lurther buts before returning to the editor.
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9 VAYS TO CRASH THE MONITORI

This may seem like a strange title but there are many ways in which you can crash the
monitor and it is well ro be aware of them.

l. FILL. Perhaps the easiest, and most obvious, is F|LL. The fill routine does no
checkint so if you overwrite any important memory the monitor wiu crash. The
same Soes for MOVE and RELOCATE.

2. BLOAD loads a lile into the currently selected bank. If that bank contains important
information the monitor will crash.

3. Quick calls. lf you jump to a routine above TOP or below BOT which does not
return you will be lucky to Bet control back as the code will be runninS at full
speed with no checks beinS made.

4. EDIT. Be very carelul which areas of memory you edit,

5. Breakpoints. II you set a breakpoint hallway throu8h an instruction there may be
unexDected results.

6. User breakpoints, Make sure any user conditional breakpoint routines are fully tested
before using them.

7. JUMP. Don't jump when you mean resume as this puts a return address on the
srack. The monitor may not crash but srrante thints will happen to your code.

8. IUMP. Be sure where yourre iumpint to. By default it will always be the program

9. l{ you chante system pointers stlch as HIMEM by chantint location &0006 be sure
that you leave any chain of jumps undisturbed. HIMEM is in lact contained in the 2
bytes {ollowing the BDOS iump location at &0005. II this is changed the new value
must point to a jump which iumps to the previous location pointed at by &0006,
Also, if yo! change system pointers, ensure that the new iump is ser up first.
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MONITOR COMMANDS

In this section the monitor's commands are divided into troups. Many of these commands
can be abbreviated. Vhere rhis is the case the abbreviation follows the command name.
The commands are shown in alphabetical order within each section so that they can be
quickly found. Parameters may be entered in line, if they are omilted and a default value
is not assumed you will be prompred. See Appendix lV for commands which assume
delault values.

Inline parameters must be separated by a comma and expressions are allowed in most
cases in the larte version.

There are two versions of the monitor on the disc, larte and a small, many of the
commands are only available in the larte version and these are shown followed by a *.

B|NX I

BTOAD I

MEMORY COMMANDS

Sets Lhe display in the nenory window to Ascii forrnai
so iha! disassembly wilt be displayed.

ASSOCIATED COMMANDS: EDIT' HEX' MDIS' MEDIT' MP

Thls allows you !o selecL a bank confiSuration. On

lhe CPC 6128 you can selecl bank 0, 1 or 2. 0n a PCI|I

you can seleci further bank confisuraLions up to the
capacity of nemory available. These extna banks
reseinble the TPA ulth the botlom 16k beina replaced
by a 16k block from lhe Ram d1sc. selectlng bank 3
places block 9 at the botton of rhe TPA. on the Pc{
8256 you can selecl up to bank 9 (block 15). On the
PCW 8512 you can have up lo 25 bank conflguratlons.

Aft,er a bank has been selected all further menory
operations such as ed1! or dlsassemble uil] t.ake
place ln lhis bank.

ASSOCIATED COMMANDS: BLoAD, BSAVE

Load a fl]e into nan in tbe currently selected bank.

ASSOCIATED CoMMANDS: BANK ' BSAVE
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BSAVB I BS Save a file Lo disc fron the currently setected banr<.

ASSOCIATED CoMMANDS: BANI(, BLOAD

m|P . CP Conpares two blocks of menory wtth each other byt,e oy
byte displaylng any dlfferences.

ASSOCIATED COMI,IANDS: FC

.DIS D Dlsassenbles menory 1n the maln rindor, fron the Blven
address.

ASSOCIATED COMMANDS! ASC, FD, MDIS, OD

IXJIIP I IX Dunp a f1le Lo screen tn HexadeclDal format.,

ASSOCIATED CoMIiANDS: TypE

mIT E Puts you dlrectty inLo Edlt node ln the nenory
wlndolJ, usin8 the default set by the last HEX or ASC
connand, PresslIS ESC or STOP on its own 1n corunand
mode has the aarne effect. However, EDIT allo{s you to
specify the address at whlch to edtt. see "Edlttxa
l4enory tr.

ASSOCIATED COMMANDS: ASCII, HEX, MDIS, MEDIT, Mp

Irc r - Compare a flle lrlth contents of menory.

ASSOCIATED CoMMANDS: CoMp

m | - Dlsassemble a f1le from dlsc using the glven start
address.

ASSOCIATED COM},IANDS: DlS

FILL r - Fllls an area of nenory rlth a specifj.ecl byte.

ASSOCIATED COMHANDS: MMOVE, RALoC



rIXD This coomand allows you io llnd a sequence of up lo I
byles of code or a strInS of up to 20 chareclers or
asselrble a block of code lo inatch. Thls block 1s
entered an lnstructlon at a tlne, vhen nETUnN ls
pressed on lts ovln the search is lnltlated. The byte
or code flnd wl1l both accept uildcards using n?tr.
The code opllon 1s only avallable ln ihe large

ASSOCIATED Coi.,MANDSr (None )

Sets lhe dlsplay 1n the nenory ulndow to HexadeclDal.

ASSOCIATED CoM}{ANDS: ASC, EDIT, MDIS, MEDIT, MP

Llsis nemory ln lhe Daln vrlndov ln Hexadecleal
betveen tso given addresses.

ASSOCIATED CoI,IMANDS: DM

Load a file lnto the TPA al the 81ven address. If no
flLe extension 1s 81ven ihen .CoM 1a assuned.

ASSOCIATED CoMMANDS: SAVE

Load a sytnbol tab1e. The symbol table n111 have been
created usinS the assembler SYl4 dlrective.

ASSOCIATED CS'IMANDS: PS

Takes you lnto Edil node ln lhe maln vlndolr allorlng
dlsassenbly and one pass assenbly. The snall verslon
of lhe monit.or allows ful] dlsassembly, but the one
pass assernbly opllon 1s not 1ncluded. See [mltlng

ASSoCTATED COi.4MANDS: ASC, EDIT, HEX, I4EDIT, MP

HE:I

totD

l.s.

}IDIS I



}IEDIT XE

novE r tfi

PRIXT T

MP

OD

Takes you lnio Edll node ln tbe naln rlndow allowing
HexadecltrEl or Asc1l editing byt.e by byle. SeeI'Edltlng Menoryrr.

ASSOCIATED COMI{ANDS! ASC, EDIT, HEX, MDIS, l.lP

Moves a block of nenory of a glven length frotu one
address to another. The blocks nay be overlappinS,
ASSOCIATED COI.IMANDS: FILL, RELOC

MP slands for Menory Polnter. The nemory polnter 1s
the addresa irhich ls used for dlsplay and edltlng 1n
the nemory lrlndo$.

ASSOCIATcD COWANDS: ASC, EDIT, HEX, l.lDIS, MEDIT

ExacLly the seine as DIS except that you can speclfy
an offset fron lhe starL of disassenbly. Thls a1lolrs
you lo aee what the code oould look llke lf 1t were
.elocaLed. If no slart address ls glven then &0100 is
assuned.

ASSOCIATED CoMMANDS: DIS, FD

Evaluates an expresslon allowinS nested parentheses,
reSiater names, system varlables, and lndlrectlon.

PRINT (HL) prlnls the address polnted to by the
contents of HL.

PRINT IHL+BC]/2 prlnts the result of adding the
content.a of HL to the contenls of BC and then
dlvldlng by 2

This evalualion is lnteger only and the nesult 1s
prinied 1n both HexadeclrEl and Dec1nal.

ASSoCIATED COMMANDS: (None )

)
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PSr

nnnc I REL

SAVE

Prlnt Synbols. Displays any synbola you have created
or loaded,

ASSOCIATED COMMANDS: t,s

Thls ls sinilar to MMOVE except. that Junp and call
addresses can be nelocated to polnt to the correct
places. You are Biven an optlon betr.reen a simple and
an lnteI118ent relocatlon. The simple optjon
relocales the whole block, whereas the intelllgent
option allows you to specily areas of data ohlch are
not to be relocated.

Note: Intelllgent relocation does not nove code but
relocates 1t on the spot.

ASSOCIATED COWANDS: FILL, MMoVE

Save a flfe from the TPA to dlsc, No extenslons are

ASSoCIATED CoWANDS: LOAD

Store the specified command tail 1n nenory at &80.
This is useful for testin8 programs that obtaln
paraneters fron lhe CPIM comnand l1ne.
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pr

cls

RUNNING AND DEBUGGING COMMANDS

Thls ls the botlom ran8e alloxed nhen you make fast
calls nhl]e slngle stepplng. Il is lncluded so thal
lf you are steppinS throuSh a prograrn and do not rlsh
to follow cerLaln subroutines belon a certaln
address, (perhaps because they are execuLed nany
tlnes) they ll1]1 be execuied at full speed if they
a.e belo$ B0T.

Inltlally BOT 1s set to &0100 as t,hts is the norml
starl of a prosran.

ASSOCIATED CoWANDS: TOP

Cfears breakpolnts. A nunber of addresses can be
entered folloxlng the connand, or lf no address 1s
speclfled, lhe cursor fioves to the breakpolnt wlndoU
(lf any breakpolnts have been set). At thls polnt, you
can select the breakpolnt, to clear uslng the left and
rlght cursor keys and then clear that breakpolnt by
pressinA RETURN.

ASSOCIATED COMMANDS: RC, SB

Clears the nain vindow.

ASSOCIATED CoMI,IANDS: (None )

If you have enlered any breakpolnts thls conmand rltl
enable them. By default, breakpolnts are enabfed but
rBy be i8nored uslng the conmand IB. Thls ls useful
when you want t,o test your code ll'lthout breakpolnis
but ray rlsh to use then again later.

ASSOCIATED COMMANDS: IB

)
CB
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EC - Enable stack checkln8. Durlng slngle steppina, if t,he
stack polnter 1s chanSed to lle ouislde the allocated
area, and stack checklng is enabled executlon slops
and an error rnessaSe ls dlsplayed.

ASSOCIATED CO},0{ANDS: IC

ER PuLc you lnlo Edlt node ln
you can chanSe the conlents
and f1ags.

ASSOCIATED C(NMANDS: ( None )

Lhe reSlster vindow where
of al1 .e8lsters, t.he PC

C-
EXX ExchanSes BC, DE and HL wlth thelr altennat.e register

pa 1fs .

ASSoCIATED COI,{MANDST XAF

Once lhla comnand has b€en lssued, any hard
breakpolnts nill be lgnored. Condltlonal breakpolnis
and user condlt,lonal breakpolnts Hl]t sl11l rork.

ASSOCIATED CoI{}4ANDS: SB

ISnore stack checklnS. Nornally your stack ls located
in a &0100 byle block ln cootlt3n menory above &C000.
Tf your stack moves oul of thls area, execuLlon x1ll
Lenninate and an error will be reporled. If fon any
reason you vlah to move you. slack elsewhere you nust
use lhla connand so that execut,lon can contlnue.

If you use lhis corunand and your stack overBrltes
parl of the nonltorrs or CPll,l Plusrs lnemory then the
syslem $1Il p.obably crash! You have been warned.

ASSOCIATED CoMMANDS: EC

Enables a user breakpolnt routine 1f one has
init.lallaed. See IJB lor hohr to lnltiallse one.

ASSOCIATED Coi4MANDST IU, UB

IB

IC

(
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ItIIIIIT

IU

OB

nc

In1t1al1ses alf re8isters and alternate re8lsLers Lo
0. Also reseis the PC Lo &0100, SP Lo 1ts defaull
value and l:lP to &0100.

ASSoCIATED CoIIMANDS: nESET, Zn

If a user breakpolnt routlne has been lnillallsed
t,h1s connand causes it to be lgnored.

ASSOCIATED CoWANDS: EU, UB

Jumps to code at. the glven address. If no address ls
speclfled, executlon nlll conbence al the pro8rarn
counter. This cofinand places a ret,urn address on the
stack lo allow control lo pass back to the nonltor on
termlnation.

IIOTE: To evold co?ruptinS the stack by placlr8 return
addresses on lt , thia cGnd lhould oDly be laaued
on cootFnceEnt of executlon. Thereafter you should
USC RES('NB.

ASSoCIATED CoMMANDS: BESUME, nC, RR

Ouick breakpoints. If a breakpolnt is nel ohllst code
is bein8 executed fron a JWP or RESUME, control r1l1
return liunediat.ely to the nonltor in cofilrand node.

ASSOCIATED CoWANDS: l{B

Resune and clear breakpolnL at the PC. If your code
has stopped executlon ai a breakpolnt and you no
lon8er have need of that breakpoint, thls conDand
renoves 1t and con!lnues executlon.

ASSoCIATED C&IMANDS: CB, JUMP, RESUI.iE, SB
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NR

RESUI|E

scr

Sioilar to JIJMP excepi lhat no return address is
placed on lhe atack unless it ia enpty, In thls case
lt 1s necessary to do so to allola control io pass !o
ihe slonltor on conpletlon.

ASSoCIATED COUMANDS: JUMP, RC, RR

Repeal nESUME. Causes a RESUIIE to be executed a
speclfled number of lines. If no number 1s speclfied
RR doea one nESUME only. RR ls particularly useful
when debugglng code wlt.h a breakpolnt lnslde a loop.

ASSOCIATED CoI'IMANDS: JU}4P, RC, RESUMo

Slnale step. Thls takes you into oanual sin8le
aLepping 1n tlhlch you relaln more control over your
prograin's execution wlLh the abillty to skip
lnstructlons, nake fast calls - nhlch are not slepped
- to routines rhlch you knoir wonk, update Lhe
contents of all lhe windoir,s 1n the panel and select
between fasl and slow runninS. See 'isln8le Slepping".

ASSOCIATED CoMMANDS: S0, SS

sel a breakpoint,. You can enter a Dwber of addresses
folloEing thls conmand. If no address is speclfled
you rlill be pronpled for one.

ASSOCIATED Co}.{MANDS: CB, RC

Set a condltlonal breakpoint expresalon. This connand
enables you to speclfy a condltion under vhlch your
code ls !o stop executlon irithout havlng lo set an
address. Parenthesea and lndlrectlon plus fuII
integer arithDetlc are supported.

Thls facllily is only avallable durlng slngle

e"

SB

ASSoCIATED COMMANDS: (None )



SS

Step qulckly. Slmllar to RESIIME except that the
rbnltoa retalna control throu8hout a]lowlng lt to
keep tmck of the stack, user breakpolnt routlnes,
and condltlonal breakpolnts. Execulion speed 1s
reduced due to the a[lounl of $ork the nonltor has to
do, but lhere ls ]ess chance of a crash and you can
lernlnate executlon at any tlne by presslnS ESC or
SToP. S€e I'Stnale StepplnAn.

ASSOCIATED CoWANDS: SS, S

Step s]owly. Itlentlcal to SO except lhe cont,ents of
lhe reglatera, stack, ppograD counler and current
lnstauc!1on are contlnuously dLsplayed and updated 1n
lbe r4a1n nlndow. See 'tsingle Stepplng',.

ASSOCIATED Coi+IANDS: SO. S

Is slnllar to mT, except that calls oade above ToP
w1ll execute at, fu]l speed.

ASSOCIATED COHI,IANDS! BOT

Although the nonltor ls supplled rlt,h a sophlstlcated

expression evaluator for setting condltlonal
breakpolnt,s lhere nay be tlmes $hen you wlsh progran
execution to stop under conplicated condltlons. For
exaDple you @y rlsh to check vhelher any nenory
betueen &4000 & &4023 has been altered. In this case
you can !'r1te your onn r\outlne flhlch Irill be called
each tlne an lnstructlon ls aingle stepped.

If your code relurns !'lth the carry flag set then no
actlon $lll be taken. However, 1f the carry fIaB 1s
clear the lronltor slll stop and rralt for fuaiher
lnsirucllons as if il had encounlered a nornal
breakpolnl.

A user condltlonal breakpolnt can be allsableal uslng
lhe IU connand .

ASSOCIATED Coi4I4ANDS: EU. IU

)

ToP
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WB Walt al breakpoint. once lhls connand has been
issued, 1f a breakpolnt, ls net vhllst code is
execullnS fron a JIJMP or RDSUME, the nonlLor vt.tl
beep and ralt for a key press, alloulng you to study
the screen before returnlng lo the monltor.

ASSoCIATED CoMMANDS: oB

Exchanges lhe acculDlator and flaas wlLh the
alternate accunulator and flags, Alternaie reSlsters
are shosrn lrllh a I follolllnS then ln the reSlster
vlndor.

ASSOCIATED CoMMANDS: EXX

Simllar to INIT !.lth ihe excepLlon that the Sp, pC

and MP are unaffected.

ASSOCIATED CoMMANDS: INIT, RESET

Each of these comtEnds sets the assoclated reglster
palr to a 81ven vafue, If no value 1s speclfled the
reSlater palr ls aet to 0, or 1n the case of the sp
and PC lhey are set to lheir default, values,

ASSOCIATED CoMMANDS: A=, F:, B:, C:, D:, E:, H:, L:

Sinllar to the above comrnands except the regtster
associated lrith each connand 1s set lo the glven
value, and 1f no value ls specifled they wttt always
be set t,o 0.

At|r
BCI
DET
ELIrx.
IYT
sPr
PCI

8=I
C=I
D:T
E:r

ASSOCIATED CoMMANDS: AF, BC, DE, HL, IX, IY, SP, PC
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DrSL

CONFIGURATION COMMANDS

Takes you stralSht lnlo CPIM coDnbnd rnode no inatLer
rhere the nonitor l|as called fron.

ASSoCIATED COMI{ANDS: oUIT' oUITS

Sel the default syrnbol table length. By default you
are allocaled &0100 bytes of synbol Labfe area for
deflnlnS your own symbols or loadlng 1n a snall
synbol table. If you w1ll not be uslng a symbol t,able
you can use thls cor|l[land to set a ]enSth of 0,
thereby savlng a page of nenory.

Also, lf you knor. ihe length of any symbol Lable you
nLll be u51ng you can sel the correci length.

Thls coornand ls useful because, when you load 1n a
sydbol lable longer than the default &0100 wlthout
havlng sel a nell length, Lhe old iable wlll be
discarded and a nel| one cnealed, loslng you &0100
bytes of menoPy.

ASSOCIATED CoI,{MANDS: DX, SF

The nonltor aIlo$s you
apeclf 1c requlrenents.
specify tbe nane of
aut,onatically executed
Ioaded.

lo conflgure ltself io your
Thls connand alfovs you t,o

a file $hlch $111 be
aa aoon as Lhe nonltor is

The file can include any 1e8al connrands whlch !1111 be
acted upon as 1f you had typed thein ln aL the
keyboard.

For this coninand to be accepted by lhe nonitor you
nust uae lhe comnand SF to save the conflgurallon
f1]e.

ASSOCIATED COMMANDS: DS, SF

Oults to lhe calling progran.

ASSOCIATED COMMANDS: OUITS



QUITS os

RBSET

0u1ls to Lhe cal11n8
settlngs includlng any
and reSlster contenls.

program savlnS the current
breakpolnts set, wlndow alze

SF

ASS0CIATED CGIMANDS: oUlT

Thls cdmand resels ihe monltor to 1ts alartup state.
Ho{ever lf your proSrarn has allered systen varlables
such as HIMEII or you bave loaded a syebol table ihese
renaln unchanged.

ASSoCIATED CoITIONDS: INIT, zR

Save a conflguratlon f1le, This command saves the
colttplete confl8uralion of the nonlto. lncludlng
conLents of reSlsters, nlndor staius, Hlmem, Lomem

a.rtd so on. It also saves any defaull Exec flle nane
and defauli synbol table length.

ASSOCIATED CoMMANDS! DSL, DX

EBbIes you to change the slze of the main l,indow.
0n a CPC 6128 thls can be a value betlreen 0 and I, on
a PCW 1t can be between 0 and 15. A value of 0
renoves the menory and reglsler wlndoirs replacinS
then wlth a 1ar8e naln wlndow. Any other value sels
the belSht of the naln {1ndow.

ISSOCIATED COMMANDS: ( None )

IS
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THE EDITOR

The Arnor Program Ediror is a full implementation of the prqlram mode oI the PROTEXT
word processor. It operates in two modes. A summary of rhe conventions used in these

Edit mode commands

ALT- [ neans the key nrarked iALT' and the key narked ,['.
Wherever a hyphen is used between then, it nFans that
ihe flrst key shoutd be held down whilst the second
key is pressed, Most of the edlting cotunands take this
form.

means that lhe |ALT, and rvr keys should be used as
described above, then released and the .T, key
pressed. Note that there 1s no hyphen betlreen the ,V'
and the rTr.

means thal all t.hree keys should be pressed at the
sane tine. Thls sort of comr.4and that requlres nore
than lwo keys to be pressed al a tlne is rarely used
and at least tr{o of the keys are albays adJac€nt to

mean€ lhat the |ALT, key and t.he key which has the r(r
on it are pressed togelher. It does NOT mean t,hat
SHIFT ls required as rretl, The '(, is nerety belng
used for ease of renembering its function.

ALT.V T

0r9 0100

ALT-SHIFT-H

loop

ld Il,buffer

ggnin equ !
D{t09 eqlj I
return equ &0d

$tart

BD0S console input function
[D0$.calt entrg-point
(;arflige return

$tart of inrut luffer

ld c,conin
call bdos
cp relur[

ii?t'iil;
inc hljr loop

100$ luncti
Get a chara
k it retur
les, so to
llo, store i
Inmment p

Get anothri

?8



Command mode commands

Command mode commands are always shown in upper case, thouSh when they are beint
entered into the computer, they may equally well be entered in upper or lower case.
Similarly, when enterint filenames to LoAD or SAVE a file, even though they may be
shown in upper case, lower case is acceptable and the editor will automatacally cmvert
them to upper case i{ requi.ed.

Kcy variatidrs for thc CPC5l2t

There are a number of differences between the keyboards oI the PCV computer and the
CPC computer. Throughour this section of the manual PCV key names are the ones which
are used, rather than cause confusion by listint both keys on ali occasions.

a-Gf ft'. torro*ing keys dre drrect equrvalenrs:

CPC key

ESC
ESC
CONTROL
CLR
DEL

PCW key

STOP
EXIT
ALT
DEL>
<DEL

There is no direct eqoivalent to the EXTRA key, but for most purposes, CTRL,o (zero)
serves Ine same Duroose.

Any other variations, where, for example, there is no direclly equivalent key on the
CPC6128, are noted at the approprjate point in this section

Full advantage is made of the cursor keys and when used in conjunction with SHIFT, or
ALT, the effect becomes increasin8ly treater. For example: Using the ritht cursor key on
rts own wrll move the cur5or one character at a time. Ljsint it with the SHIFT key will
move a word at a time, whilst with ALT, it will move to the end oI the Ine.

Similarly, the commands to delete make use of the two DEL kevs. which on their own
$r'ill delete one character, but when used with SHIFT wrlt deiere a word and with ALT
will delete to the beginnin8 or end of the line.
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Command mode

Command mode can be rec(Znised by a broad inverse band about two thirds oI the way
down the screen and immediately beneath thas is the command mode prompt 'a)', followed
by the block cursor. lyhenever the prompt and the cursor are visible, the editor is waitin8
for a command. Commands are words which are typed in as instructions and may be
followed by parameters, dependinS on the command.

There are a considerable number of commands, which are covered in detail in the
'Command mode' section, but a few of the most commonly used ones will be mentioned
here. Commands and parameters may all be entered on the same line, with the
parameters being separated from the command by a space. lf more than one parameter is
specified, they may be separated either by a space, an equals si8n (=) or a comma (,).

Any commands which NEED further parameters can be used just by typinS the command
and the editor will prompt for the parameters. There are, however a number of commands
which optionally may have parameters specified, in which case the parameter should
follow the command, separated by a space.

Once the command has been specified, the RETURN key should be pressed and the
command will b€ carried out and when completed, the command mode prompt will return.

Drives may be changed by just typinS the drive letter, or alternatively, the DRIVE
command may be used (DRM B). when a drive is changed, the command mode prompt
letter will change to suit the new drive. Drives may be catalo8ued at any time by
enterioS CAT, optionally with the drive letter as a parameter (CAT B will catalogue the
contents of drive B).

Documents may be saved and loaded by use of the SAVE and LOAD commands, with the
narne specified as the parameter (see section on command mode for details of simple
methods and current filenames).

Printing is carried out from command mode. There are two printing commands which
enable documents or parts of documents to be printed.

In addition, there is a range of commands which allow 'housekeepinS' oI disc Iiles, such
as renaminS, moving and copying of files, as well as formattint and copying of discs and
these are all covered in detail in the relevanl sections.
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EDIT MODE

Throughout this part of the manual, the standard editor command keys are described. The
PCW computers have a number of 'special' keys on the riSht hand side of rhe keyboard
and these have been confiSured to correspond to their oritinally intended uses as tar as
possible, which in most cases is merely a duplication of the equivalent editor command. lt
should, however, be noled that due to the different methods used by the editor for
movin8, copyinS and deletint blocks o{ text, there is some variation in the way that the
CUT, CAN and COPY keys are used.

Editing

Once the editor has been loaded, 1wo lines containlng information about the state of the
program will be seen at the top ol the screen, These are the 'Status lines', the contents
of which will be explained later, There is also a thin horizontal llne, which always marks
the end of the text and about two thirds of the way down the screen is another, broader,
line containing further information.

At this state the protram is still in Command Mode, which is described in detail in the
next chapter, but pressing the STOP key will put the protram into Edit Mode, which is
the mode used for all entry and corr€crion of text. The line two thirds of the way down
the screen will disappear, leavinS the lower part of the screen clear. Pressint the STOP
key at any time will return to command mode.

Enterint text

Once in edjr mode a flashinS cursor is positioned beneath the status lines and anythinS
that is typed at the keyboard will appear on the screen at this position and the cursor
will be moved forward one position.

Any mistakes made whilst typing, whjch are noriced at the time, may be corrected by
pressing the <DEL key, which wjll cancel the last key pressed.

The cursor can be moved around the screen by pressinS the four cursor keys. By using
these keys, text may be entered at any position. The cursor moves one line or column for
each press of a cursor key. Holdin8 a cursor key down will make the cursor move
continuously - release the key and the cursor will stop.



The cursor cannot be moved past the end of rexl (the thin horizontal line on the screen).
To position the cursor Iurther down' the end of lext must be moved down by positionjnS
the cursor at the end of the text and pressin8 RETURN as many times as required.

UpFr and lower case

Initially the letter keys produce lower case lelters' unless SHTFT is pressed at the same
time. lf SHIFT LOCK or CAPS LOCK is pressed' upper case letters are always produced,
and this is indicated on the status line.

Note: The Amstrad PCv computers are sliShtly unusual in havint a SHIFT LoCK and no
CAPS LOCK key. When SHIFT LOCK is on' all the characters on the upper part of those
keys which have more than one character on them will also be selected. Caps lock is
select€d by pressint ALT-ENTER.

The editor has two commands which change the case of a letter. To make a letter uPper
case, press ALT-/ when the cursor is on the letter. This command only affects letters' so
the cursor can be moved qujckly over a line to convert all letters to upper case by
holdrnS down ALT-/. Similarly, ALT-, (point) will convert upper case letters into lower

(cPC6128 equiva lent: CTRL-\ ) .

DeletinS and insertin8

The ability to move the cursor around, permits the correction or alteration of rext
anywhere on the screen. The cursor should be positioned on the letter to be chanted and
the DEL> key pressed. This will remove the letter at the cursor Position, and move the
rest of rhe line to the lefl. As many letters as required can be deleted in this way. If
the new letter is now entered it will aDoear on the screen and the rest of the line will
move back to the right. Alternatively, pressinS <DEL will remove the character to the
left of the cursor and the text will atain move to the left to fili the tap. Repeared
pressing ol either DEL key will cause furthe. cha.aqters to bc deleted.

If extra text is to be inserted, the cursor should be posirioned where the first new
character is to be added and the new text entered.

To insert a new blank line into the text, ALT-l should be used. The cursor will remain
where it is and all text from the current line to the end of the document will be moved
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Just as a character can be deleted, so can a word. Pressing SHIFT and DEL> when the
cursor is at the start of a word will make the word disaDDear. If this is done when the
cursor is in the mlddle of a word, only that part of the word at and to the ri8ht of the
cursor position wili be deleted.

Similarly, pressint SHIFT and <DEL will remove the word to the left of the cursor, or iI
positioned in the middle of a word, the characters to the start of the word,

ALT-<DEL will delete all text lrom the character on the left oI the cursor to the start
of the line and ALT-DEL> will delete all text from the cursor to the end ol the line.
ALT-E also deletes everythrnS from the cursor position to the end oI the line. (CPC6I28

ALT-CAN will delete the whole line. The line is removed from the document and the
remainder oI the text moved up a line. (CpC6l28 equivalent: CTRL-CLR).

l.lote Pressing ALT-{EL followed by ALT-DEL> will delete all the text from a line, but
will not remove the empty line from rhe text, unlike ALT CAN, which will remove the
blank line as well,

Srappint tvo d|aracters

A common typint mistake, especially when typinS quickly, is to type two letters the
wrong way round, e.g. 'wrod' instead of 'word', The ALT-A (Alternate characters)
command will put this ritht. The cursor should be positioned on the lirst ol the two
offendint characters (on the 'r', in the above example) and ALT-A pressed. The two
characters will then be exchanged.

Un-&letint all o. part of a line

The editor maintains a bufler which alwa\,s contarns the mosr recenrlv deleted section of
text. II a line or part of a line, more than three characters iong, is deleted, the deleted
text will be saved in the buffer. If a section of text has been accidentallv deleted. it
may be restored by pressing ALT-U.

This command can also be put to good use for moving lines or parts of a line to a
different position in the text, though this is not the purpos€ for which it is really
intended. The text to be moved should be deleted usinp one of the word or line delete
commands and the cursor moved to the posrtron In the iexl where the deleted text is to
be placed, Pressing ALT-U will then restore the text at the new location.
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lbte Only the text removed by the last delete command will be stored in the buffer and
any previous contents of the buller will be lost. It is therefore only possible to un-delete
a sectjon of text until such time as any other section of text is deleted.

Ins€rt and Overwritc modc

Initially the editor, by default, is in insert mode and the word 'lnsert' is displayed on the
status line at the top of the screen to indicate this. This means that when text is typed,
the rest of the text on the line is moved alont to the right to make room. This is the
mode that is preferred by most people for text entry.

PressinS ALT-TAB will chan8e the status line to 'Overwrite'. Selectint overwrite mode
can make certain editint jobs easier, The effect of usint it is that if the cursor is
posjtioned over an existing piece oI text and new text typed in, the existint texr will be
replaced by the new text, unlike insert mode, where the existing text would be moved to
the right.

If an extra character needs to be inserted whilst in overwrite mode (for examDle if
replacinS a word by a lonter word), this can be done by pressint ALT and the space bar
whjch will move the text to the ri8ht to make room.

Movint the cursor mo.e rapidly

So far the cursor has been moved by a character at a time, but there are also various
ways to move the cursor more quickly. These are as follows:

(a) PressinA SHIFT->or SIIIFT-<wi1l nake the cursor Junp a word to
the start of the next (or last) lrord. This feature is useful for.
rnovinS rnore quickly to a word llhlch needs correctlon,

(b) Pressing ALT->or ALT<. This moves tbe cursor to the beginnlng or
end of the line.

(c) Presslng SHTFT-RETURN or ALT-RETIJRN. Thls moves the cursor to the
beginning of the next line, rithout causlng a nell line to be
inserted, rbich rrould happen if the IETUIN key was used on 1ts

(d) PressinA ALT-I or At,T-l . This rDves the cu.sor up or down rap1dly.
By holding do$rn ALT-I or ALT-I the text can be rapldly scanned.
The text will scroll by nearly a sc.eenfut at a tine, but with a
fe|/ Iines overlap so that t,he context may nx)re easily b€ followed.
Sinilar runctions are performed by ALT-O and ALT-Z, except that a
full screen is scrolled each time, wlth no overlaD ol lext.

q-,
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(e) PresslnS ALT-[ or ALT-] noves lhe curaor lo the be8inning or end
of the text resident in nefiory at ihai titrP. Pressing the sane key
a second tlDe vrill nove the curaor lo the be8lnnin8 or end of the
coI|plele alocunent.

(f) Presslng ALT-e I or ALT-e ] v.l1f nove to the openln8 or closinS
block earkers, 1f set.

(8) PressinS ALT-[+] or ALT-[-] $111 8o Lo the next or previous narker
ln the docuDent. S€e rPlace markerst.

{h) Pressln8 ALT-L noves the cur€or back to the last posltion. Thls ls
particularly useful lf the cursor has accldentally been noved to
another part of the text by uslng an lncorrect co trand. ALT-L will
return the cursor lo the posltlon ltbere lt was before ihe
lncorreci nove Has lrade. Il w1ll only have any effecl if the
cursor has been moved uith one of lhe rlumpt cotrDands. Moving the
cursor a sln8le space at a tlne will not affect the use of ALT-L
and 1l can stlll be used lo aeturn lo the or181nal posltion from
nhich the lasl jurnp sas nade.

Vith care, this facility can be put to Sood use, by permitrint a iump to another part of
the text, where one or two alterations or additions may be made' before pressint ALT-L
to return to the oritinal place in the text.
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Moving to a sFcified line o. column number

Pressing ALT-C will result in a message appearint on the status line, requesting a line or
column number. II just a number is entered the cursor will move to that line. lf C is
lollowed by a number it will move to that column.

Place markers

A place marker can be put anywhere in the text and is similar in use to a book marker,
Ten place markers can be set, numbered 0 to 9. A place marker is ser by pressing
ALT-Cd followed by the number. When a marker has been set, ir wilt appear in the text
as the number in inverse and will be shown on the status line, so that by lookint at the
statu5 line it is easy to see which markers are available. Once a Dlace marker has been
set, it can easily be returned to at any time by repeating the ALT-@ command with the

ln addition to usint ALT-@ and the number to find a place marker, it is possible to jump
Irom one to the next in the document by using ALT-[r] to move on rhrough the
document, or ALT-[-] to move backwards. Using these commands will find the next or
last marker in the text. All types of markers (place, and block) will be found. They are
not treated nunerically, but are found in the order in which they occur in the documenr.
(CPC5l28 equivalents: CTRL-G + moves to next marker, CTRL-@ - moves to previous

As an example of the use of a place marker, suppose a lont file is beint edited and
something needs to be added at the top of the text. A place marker can be set and
ALT-[ typed, to move to the top of the text, and after making the addition, ALT-@ and
the place marker number used to move back to the place marker.

Note Place markers are saved wirh the text and will be restored when the file is

ScrollinS

Vhen the text Iills the entire depth ol the screen, typing further text will cause the
screen to scroll up. That is, the top line will disappear and the rest o{ the screen will
move up one ljne to make room tor a new line ar the bottom of the screen.

In the same way the text will scroll if the cursor reaches the botrom of the screen but
there is more text to come, or reaches the top of the screen when the text has
previously scrolled. This is known as vertical scrolling, and is essential for ediring text
that is lonser than a few lines. q-7
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The editor has commands to {orce the screen lo scroll either up or down at any time.
This is done by pressing SHIFT-I or SHIFT-V. The cursor will stay on the same line, but
the whole text will scroll by one line. This feature is uselul if a line is to be edited and
it is desirable to see the text beneath or above.

There is another form of scrollinS, called horizontal scrolling, which happens automatically
when the cursor is moved beyond the ritht hand limit of rhe screen. If this is done the
text will scroll to the lefl. This means that the text on rhe left of lhe screen will start
to disappear as the cursor is moved further to the right o{ the screen. Horizontal
scrollint allows text .1o be entered in lines that are lonter than the screen width, This
can be confusinS at first and so is best avoided injtially. If horizontal scrolling occurs,
any of the commands which move the cursor to the left may be used to scroll the text
back, or SHIFT and RETURN may be pressed to8ether, which will return the cursor to
the start of the nexr line.

Splittint and ioining lines

Lines will often require splitting, or joining together. This is very easy in the editor.
There are two different methods of doing this, depending on whether ,lnsert' or
'Overwrite'mode is in operation,

To split a line whilst in Insert mode, the cursor should be moved to the character which
is to be the first on the new line and RETURN pressed. To join rwo lines, either move to
the end of the first line and press DEL>, or move to the start of rhe second line and
press <DEL, The rext on the second line will ihen move up and join onto the end of the
text on the first line.

If in overwrite mode, ALT-* will split the line at the cursor and ALT-+ will join the
ne\t line to the end ol rhe current lrne.

Bloc* commands

The editor allows any section of text to be moved or copied to any other part of the
text. This is often called 'cut and paste' editing.
This section will describe the ways to use block editint. A block of text is any continuous
section of text. It may be of any lengrh and may start at any position jn the documenr
and finish at any position. When in block editing mode, all texr between these two points
will be manipulated in whatever way is chosen.
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Delining a block

The firsr requirement is that the block of text is marked wjth block markers. The cursor
should be moved to the start of the section of text and SHIFT-COPY pressed
(alternarively SHIFT-I+] can be used and may be found more convenieno. This wilt set a
block marker. The marker will be indicated on the screen by an inverse video square
bracket. The cu.so. should then be moved to the end of rhe section and SHIFT-COPY
pressed a8ain, to set a second marker. The block has now been defined. An openin8
square bracket is the start marker, a closin8 square bracket the end marker. Vhen
markers are defined, this will be indicated on rhe status line, where the message 'No
markers set' will be replaced by 'Markers [ ],, showint that both rhe start aid end
markers are set.

The markers can be set in ejther order, and can be at any posirion in the text, The first
marker set will be displayed as an openint bracket, but il the second marker is positioned
earlier in the text than th€ first marker, this will change to a closint bracket. lf the
marker rs put in the wrong place, pressinS SHIFT-COPY again while the cursor is still on
the marker will remove it. Either or both block markers can be cleared at any time, by
pressint ALT-K or CAN. Often a block will consist of a number of comptete lines. To
deline a block like this, the firsr marker should be posirioned at the srart of the first
line, and the second marker at the start of the line following the last line oI the block.

lf an attempt is made to set a marker when both are already ser, a beep will sound and
an error message will be displayed on the status line, Pressing STOP will resume editint
and ALT K can be used to clear the markers.

MovinS or copyint a block

Once a block has been defined, it can be moved to any point in the text simply by
moving the cursor to the required position and pressjnS ALT-M or dlternatively on the
PCW, the PASTE key. The markers will move with the fext. The cursor must not be
within the block at the time; if it rs an error message will bc gisplayed on the status
line. Pressing STOP will return to edit mode and the cursor cqn be moved ro the correct

The block can also be copied, leavin8 the ori8inal rext intact, This is done by pressiog
ALT-COPY or just COPY (PCW only). The markers will be moved \l4th the block, whici
makes it easy to see clearly where the new copy ol the block is and also to copy the
block again if required. The cursor must not be wirhjn the block. (CpC5t28 equivalent:
CTRL-COPY).

lrj
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Dclctir|8 a blod<

The section of text to be deleled must be delincd in the u$al vay. Pressint thc CUT
key will delete the block. II the block is larter than a certain size (see below) a bccp
will sound 4nd a warnint messate will be displayed on the status line, requesting
conliErnation that the block is to be deleted. The block will onlv be deleted if ,y,is
selected. (CPC6l2t eauivalentr CTRL-DEL).

tl|.d.!.tit|8 a blocL

If a block of tert is accidentally deleted, it may olten be rccovered by use of the ALT-U
command, Vhen text is deleted, the editor rctains the deleted block in a buffer and
ALT-U will restore it to thc doctment.

t{ote i block can only be restored until such time as further texl is deleted, aJter vhich
time the bulfer will contain orily the most recently deleted tert.
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FIND AND REPLACE

Note: CPC6I28 users should note that there is some variation in the use oI keys in this
chapter, as the CPC5I28 does not have the special [r] and [-] keys. The COpy key
serves the same purpose as the [+] key and CTRL-@ @ is the substiture for [-].
SHIFT-f2 and CTRL-f2 generate REPLACE and FIND respectively insread of the pCW
EXCH and FIND keys,

Two functions, FIND and REPLACE are provided, which permit searchint rhrouSh text for
any string of characters and, if specified, replacint them with a second strint.

PressinS FIND or EXCH whilst in edit mode will cause the editor to enter command
mode, with a request for the 'StrinS ro find'. Alternatively, rypjnt FIND or REPLACE
Irom command mode will have the same result.

The strint to find is requested first, Iollowed by the reptacement strint (if the REPLACE
option was selected). After entering the string or strings, one or more of a number oI
optrons may be selected by typinS the appropriate letters one afrer another (in any order).
Each option is either a single lerter abbreviation or a number (these are listed on the
screen). Pressing RETURN on its own will cause no options to be selected.

The options available are as follows:

G Clobal search. If select.ed the whole text is searched from the
start, otherwise only the text fron the current cursor posltion
to lhe end of t.he text.

C Case speclflc search. If selecled a]t letters w1t1 only match
letters lhat aae the sane case. otherwise elther caoiials o.
lower case lelters will be treated as being the saile.

W Find string only if it appears as a complet.e word. for exampte to
flnd occurrences of the eord 'and' wiLhout finding 'hand',iEngIand, etc.

B Search backwards. Searches fron the end of the docunent !o lhe
beSinning.

A Find or replace aLL sirlngs autonaticalty. REPLACE wi]l change
alI occurrences of the strinS vrith lhe nev one, wit,hout
requestinS contirmation and return a flgure of the total nunber
of replacements nade. In the case of FIND belng used, ii wltl
sinply ret,urn the total number of occurrences of t,he slrinA,
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n Find or replace t,he nth occurrence. n should be a nurnber between
l and 255. Thls opilon has a nunber of uses, bul a s1nple example
tn18ht be lo check lhal every sel of quotation manks has a
DatchlnS closin8 aet, in whlch case FTND would be used to find

would be specllled as options, !o search 8]oba11y
for every second occurrence.

If no options are selected the search will be forwards, from the current cursor Doslrlon to
the first occurrence oI the strint, ignoring the case of letters, Iinding the string even if
rt occurs as part of a longer word, and askint for confirmation belore replacinS a string.

Any number ol wildcards are allowed in the strint. A wildcard is a character rhat
matches any character in the text, except the return character. It is entered in the strinq
by typint a question mark (?).
A tab character may be entered simply by pressing the TAB key. It is displayed as a
riSht pointinS arrow.

There are various characters that cannot be entered directly, but that it may be useful to
include in a search strint. Provision has been made for includint these in a strint, by
means oI an 'escape character'. The ,escape charactert (l) should be typed in, followed by
a symbol, number or letter, as appropriate.

The full list of characters that are entered bv this means is:

questlon nark l?
exclamalion nark ! !

return !.
search for code !<numbea>

Usirts FIND

Once the string and any options have been selected, edit mode is entered and the cursor
placed on the first character of the {irst occurrence of the strine. To find the next
occurreDce of the strint, the [+] k€y. positioned ro rhe teft of the -space bar, should be
pressed. This need not be done immediately. Editing can be carried out first and when
complete, the search may be continued by pressinS [*]. nt any srage, [-] can be used to
search back towards the betinning, if necessary.
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As with other commands, FIND can be used by typing the string on the same line as the
command name, followed by any options. Thus the command 'FIND word GWC, wjll
search for the strint 'word' from the start of the documenr, selectint only those
occurrences where it is a complete word wirh all letters in the same case as specified. If
no options are specified, the default options will be used.

lf the A option is selected, rhe editor will return the total number of occurrences found,
when the search is complete.

Usint REPLACE

The cursor will be positioned on the first character of rhe strint and a message,
'Replace (y/n)?',will be displayed on the sratus line. Pressing ,y' will reptace rhe strint
with the new one and the cursor will move to the next occurrence. pressing rN, wit
leave the strlng untouched and move the cursor to the next occurrence. Altirnatively
STOP may be pressed and normal editing resumed. At a later time, [+] may be pressed
to resume the {ind and replace operation. Alternativety [-] may be used to resume the
search in the reverse direction, which may be found use{ul if an occurrence of the string
ts passed over by pressin8 'N' in error.

Il option A is selected then all occurrences of rhe string are replaced without prompting
and the protram will remain in command mode. When comptete a count of the total
nunber ol rhdnSe\ made wrll be drsplayed.

Examples

2.

3.

t. To find all occurrences of the word rlextr ln lov|er case only,
slarting at lhe cursor posillon.

FIND string: t.ext
Options: CW

To convert all occurrences o, rronr or ,Romr to rnc[4,, asking
for confirmation of each repLacement.

FIND strirg: rom
nEPLACE wlth: FOM

Options: CW

To insert a blank line after each llne.

NEPLACE !. !. !. AG
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COMMAND MODE

All entry of text is carried out in Edit mode, but in order to ca.ry out operations such
as savint, loading or printing, rcommand' mode must be entered. This can be dme at any
state of editing simply by pressir€ STOP. Pressint STOP a second time will return to edit
mode.

Vhen STOP is pressed, lhe bottom part of the screen will be cleared and the command
mode banner line will appear, displaying rhe editor version number. The cursor wijl be
positioned next to a r>r symbol. This symbol is the 'command prompt' and indicates that
commands may be enlered. The currently selected drive is indicated by the letter
prelixint the > and if any rgroup' other than Sroup 0 is selected, this numbcr will also be
indicated.

The output of all commands wjll be djsplayed in this window at the bottotrr ot the screen,
Many commands produce more output than will fjt in the window in which case the
screen will automatically scroll as necessary,

G€rEral inlormatiqr

Before studyin8 the individual commands in detajl, there are a numb€r of point\ (ornecled
with the entry of commands which are of general inter€st and are lrste.{ D.ruw,

Command entry

The ediror has a special feature which permits the entry of comrnands rn,r sitrrplrfred
Jashion. For exampie, to save a text lile it is only necessary to type ':jAVE' dnd the
editor will prompt with 'SAVE filename:' and wait for entry o{ a name for thc rexr file.

Alternatively, the pa.ameters oI a command may be entered on the samc line as ihe
command name, e.t. |LOAD sourcet, 'SAVE prog'. In this way the commands may be use.l
without the prompts for the parameters appearing, which is often more convenienr when
familiar with the syntax of the commands.

lbte Al1 commands which require a parameter will prompt for them if the .onrrrand is
used on its own. Commands which have oprional parameters require thesc to be eftered
at the same time as the command.
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The editor provides a sophisticated line editinS facility which is in operation whenever
commands are being typed in. If a mistake is made the cursor can be moved back and
the mistake corrected in the same way as in edit mode. The following edirint commands
are available in command mode:

PCWa256/8512 CPC6128
Mov€ curaor left one charact€r.
Move cursor rlght one character.

ALT-< CTRL-< Move to start of llne.
ALT-> CTRL-> Move to end of llne.
DEL> CLR Delete at cursoa.
<DEL DEL Delete belore cursor.
ALT-A CTRL-A Alternate characters.
ALT-<DEL Delete to beglnnlng of line.
ALT-DEL> CTnL-A Delete lo end of line.
ALT-TAB CTFI,-TAB Srltch.betgeen lnsert and

overwrfte mooes.
CAN CLR Clear screen

(if cursor al the start of a l1ne)
STOP ESC Abandon entry of curr€nl cornand.

Pressjng COPy or [+] when rhe cursor is at the start of a line recalls the last command
line used that was 4 or more characters in length, and positions the cursor at the end of
the command. This has a number of uses, such as carryint out multiple saves of the same
file, or repeatinS a load command which lailed because the wront disc had been inserted.
Short commands such as 'Ar. do not affect the command recalled.

Abbreviatio.rs

Many of the commands can be abbreviated. For example, there is no need to type iLOADt
in full, typinS 'L' will serve the same purpose. Similarly 'S' for 'SAVE' and 'P' for
'PRINT'- A full list of the commands, abbreviations and their parameter syntax, is given
later in this chapter.

T,
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TIE qrrcot liLrE r|C

After a file has b€en loaded, or once a piece oI t.xt has been sav€d, the namc oI the
lilc will be displayed on tJE status linc. Thi3 becomes the .current filcnamcr and i3
remcmbarad by the editor until chanted, either by savint with anothcr name, by usc of
the NAME command, or by leadint a new file. Once a file poseesses a cuftcnt filcnamc
th. hath. may be omitted rvh.n savint a fila. Entering the SAVE command, and iu3t
Fessint RETURN when th. p.ompt 'SAVE filenamer' appcars, will save thc file with thc
orfiant filcname. Care mtlst be taken to ensure thal it is indeed thc corrcct nafi|e, to
avoid accidentally crasint somahing else. lf SAVE is typcd ard the name displaycd is
incorr.ct it can b€ edit€d as dcscribed above (rcommand entryr),

(
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EDITOR OOMIANDs

This section tives full details oI the commands available in comm.nd mode. Details of
the syntax used and what the command does are tiven totether with any optional
extensions to the basic command.

Many oI the commands allow tt|e use of ambiSuous lilenames. An ambiguous filename is
me which contains r!r'ildcardsr. The editor has two types of wildcards, which may be used
in lhe same way as with CP/M commands.

? rday b€ used to nean rany slngle charactert.
. Ilsy be used to lndlcale rany nunb€r of charactersr.

For exanpfe:

DATA?.TXT Any fllename beSinnlng i{lth TDATAT and hav1n8 one further
character (whlch may b€ blank), with the sufftx'TXT,.

B... Any fllenane beglnnlng $ltb ,8,, of any length and any
sufflx.

..t Any flle.

Note: Only one rrr nay be used 1n each part of the filenane and
suffix.

ro D (L)

Syntax: LoAD <fllename>

Descrlpllon: A docunent r,111 be loaded lnto oeDory fron a disc file
of th€ speclfled nabe. A r|arnlng rnessage w111 be given
1f the text current,Iy ln nenDry has not been saved.
Press rYr lo confirn that thls text ls to be
dlscarded.

Note: If only the comftrnd mtne ls entered, lhe editor wlll
prmpl for a flfenane. Once loaded, tbe speclfled
filenane r{ill becone the rcurrent fllenanel
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UEK'E (UER)

Synlax: MERCE <fllenaDe>

D€scrlptlon: Thls ls slmllar to LoaD but rhereas LoAD clears any
exis!1ng text fro6 nemory and then ]oads the f1le ln,
MERCE lnserts the nen flle lnto the exlstlng text at
the current cursor poslLlon.

l,lote: Care should be taken to ensure t,hat the cursor 1s ln
the required poslilon before uslng thls conmand.

Note: The current fllenane 1s NoT chanSed,

naxB 0t)

Synt.ax: NAME <fllenane>

Descrlptlon: Perrolls the nane of the docuDenl 1n nemory t,o be
chanSed. The net{ nane becodes the rcurreni fllenaner,

SAVE (S)

Syntax: SAVE <fllenane>

Descrlpilon: The complete docunent ln memory vrl]l b€ saved to a
disc fl1e wlth Lhe nane speclfled.

Note: If only the connand name is entered, the editor wlll
prdnpt for a filenaine. If the fl]€ already has a
rcurrent fllenaner, then pressinS RE?URN l,i]] result
ln the flle belng saved ldth the saoe nane.
A]ternall,vely, a ner nene ney be speclfled, ohlch h{11
then becorle the currenl f11ename.

SAVBB {SB)

Syntax: SB <fllenane>

Descrlptlon: Thls 1s lhe sarne as SAVE excepl thal only the texi
vrlthln the block deflned by the block narkera 1s
saved,

Note: The current fllenane 1s NoT changed.
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$rAP (Sfl)

Descrlption: Swaps between tro docwents in nenory. All settln8s of
ihe f1les and cursor, block markers etc are retained.
See rTwo flle editlng' for ful] details.

PrlntlnS optlonr

The followlng codnands cieternine lhe forn that printlng vdlt take.

trl

Syntax: BM <nunber>

Descrlptlon: Bottoo Margln. Specifies the nunber of flnes to E
left blank at the botton of each pa8e.

PL

Syntax: PL <leng!h>

Descriptlon: Sets the tenSth of each page in l1nes.

PNINT (P)

Syntaxr PRINT (nuD)

Descniptlon: Thls comnand prints the docunent in nenory.

PNIXTB (PB )

Deacrlpllon! Only lhe section of text deflned by the block narkers
lri11 be printed.

PRI}ITER ( PR)

Syntax: PRINTEi (name)

SeIecLs t.he prinler driver you witt be usin8.

-)
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TIB

Synlax: TAB <colunn(s)>

Deacrlptlon: Sels a tab atop at the speclfled colunn or cofumns.
The last nunber 1n the llst, nay be preceded by r*r.
This causes tabs to b€ aet at equaf lntervals up to
colunn '128.

ExanpLe!

TAB I,15,.5 sets tabs at 8 15 ,20 ,25 ,30 , . . . . .

TAB urlthout any paraneters sets default tabs at every
8th coluDn,



MISCELLANEOUS COMMANDS

CLEAN

Descnlptlon:

cPtl

Descriptlon:

FIXD (F)

Synlaxr

com (G)

Syntax:

Descrlption:

xu{BEn (f,ux)

Descrlp!ion:

Cleara the texl currently in nenory, A request for
conflrnatlon ls nade before thls 1s done. On the PCIJ

conputer the sane effect 1s achleved by lyplng ALT-
SHIFT-CAN ln edlt node.

ou1!s s!ra18ht to cPlM.

FIND <texl> (<parameters> )

Descrlptlon: The docunent r1ll, be searched for the flrst occurrence
of the speclfled tert, accordlng to any para$eters
specified and the cursor posi!ioned on lhe firs!
characier.

See chapier on Flnd and Replace for ful1 deta1ls.

OOTO <1 1ne nuDber>/<colurnn nunber>

Moves ihe edlting cursor to the speclfled llne or
col.unn, eg. C0T0 L125 or 00T0 C70.

The purpose of t,h1s conltsnd 1s to add ]1ne numbers to,
or remove line numbers fron, the be8innlng of every
]1ne of text. Thls conmand n1l1 proDp! for whether
nunbers are lo be added or renoved fron lhe document.
1l the cholce to .add l1ne nurnbers 1s selecLed, a
startlnS line nunber and the value by which each
subsequenl number 1s to be lncremented r1I1 be
requested.

Tbi3 provides a convenlenl nelhod ol rrltlng Baslc
proErams, amongst other uses, uslng the edltorrs fu]]
screen edlting lacllltles and flnally addlng l1ne
nunbers prlor to savlnS a proSralt.
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xt HBERE (lI[t|B)

ouIT (0)

Descrlptlon:

Thls corunand 1s slmllar to NUMBER but only adds or
renoves numbera nithin a marked block.

Ouits the edltor and returns to cPlM comland mode. If
a docunent 1s in nemory and any changes have been mde
to 1l slnce 1t raas loaded or last saved, a cautlon
w111 be lssued, wamlng that the docunent has not been
saved and asklng for conflrmatlon of the desire to

n <text> <newtext> ( <paranelers>)

The docuhent wlll be searched for the firsl occur.ence
of the speclfied texl, accordinS to any paraneters
specified, and lhe cursor posltioned on the flrst

NEPLACE {R)

Synlax:

ftr3 Pt""'iP1lon'



Exterml commards

External commands call other utility programs from disc. The protram files specified must
be available at the time the command is used. They may be on ani disc drive - the
ediror will search all drives to find the lile. The lollowing utility protrams are designed
so that on completion of their task, a return is made to the edifor with anv text that
was in memory at the time the command was called still in.tact.

Note: It is possible to call other protrams from within the editor command mode and
they should be prefixed with an asterisk (+). Vhen this is doni, rhe text in memory will
be saved to a tempor;ry Iile and the name passed as a parameter to the program being
called. For example, typint '*BCPL' will call the compilei called BCPL (Le. th=e pr"g.ari
file BCPL.COM), which will then compile the source code which was in memory. Unless
these protrams have been written specilically for the purpose, they will not return to the
edilor automatically and this must be done by ryping ,APED' from Cp/M command mode.
The temporary file will automatically be loaded back into the editor.
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ASll

l.l)tl

MT

PROCRAUUING COUUANDS

Assenbles the file in nenory, or the f1]e specifed as
a pararoeter.

As above, except, lf no filenane ls 81ven, the asseDbfer
pronpts for a fifenanE.

Runs $hich even verslon of t.he nonit.or it flnds flrsl,
passlng the nane ol lhe f1]e bein8 edited. If thia f1]e
has been assenbled the obJect code ls autonatically
Ioaded in to the monlt.o..

As above buL runs lhe lar8e version of the nonitor.

As above but runs ihe snall version of the nonltor.

(The lasL two comnands w11l not attenpt to load ln the
object code of the progran belng edited,)

Complles llnks and runs a C proSran. If there a.e any
conpifation errors lhe progran ls not run.

Enters the C run tlne systen.

Runs a specified CPIM Plus progran, For example IBCPL

w111 run lhe BCPL conpller.

LE*' f{sM

AC

RUIIC

(
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LARCE FILES

The editor is capable o{ handlin8 larte fjles very elliciently and the only limit on thesize oI the files which can be edited is rhe capacity of the disc drives. lt must be
remembered that under CP/M, lar8e files cannot be torally loaded into memory ar one
rrme, ano as eorrinS contrnues and protress is made throuSh a tonS document, the editorwill automatically save parts of the document as temporarifiles,

As a result, ir is preferable to start editing a large file with as empry a disc as possible.
With the PCV computers, drive M is normtlly usea as the drive on which these temporary{iles are stored. On the CPC6I28, which does not have a memory drive, rne temporaryfiles are saved onto the text file disc. This would normally be diive B on a two drive

In the event that the document becomes so large that there is no room teft for thetemlarary fr.les to fit, a warnint will be rssued wiih the option to delete rhe oriSinal file.rl'Y. is selected, rhen ediring will continue as belore, If 'N'is selected, then it will
usually be possible to delete one or rwo files from the disc to make room, before
conrinuinS. For example the disc miShr have copjes o{ the help files on it, in which casedelelrnt these would gjte more 5pa.e,

Note lf the decision to delete the original file is made, it shoutd be borne In mrnd thatiI an accideni happens to the fite which is being edited, the orltinal will no longer be
avallable. The solution to this is to make sure th;t a back up coly of the fite is saved
on another disc before editing commences.

Other than the points mentioned above, editint of larte documents is exactly the same aseditint any other document. It should also be reme-mbered that the ALT:[ and ALT-]
commands move to the start and end of the text in memory, not the start and end otthe whole document. With a small documenr this wilt be rhe same thine, but if the startor end of a lonS document is requir€d, then ALT-[ or ALT_] shoutd be- pressed a second

lmportant notes on larte file €ditint.

1. It is imporlant to ensure that a clisc is p.esenl in lhe
selected drive at, all tines and lhat it is not changecl for
another disc durinS the course of editinA ihe docunent.
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2. The edltor saves temporary f1les lr1th !.arlous nanes comenclnS
lrlth 'APEDT Under N0 clrcunslances nust any of these f1les be
deleled. l{hen lhe docuDent 1s conpleted and saved' the edltor
\d11 auionallcally delete the tenporary flles rhlch are no
Ionger required.

Arc larte liles necessary?

Even thouth the editor can handle 'unlimited size' files' this is perhaps a suitable place
to consider whether it might be more convenient and ellicient to work with a number ot
smaller liles. Rarely is there any NEED for a lont document to be in one piece. For
example: A lont protram can be broken down into a number oJ sections or subroutines.

whilsi it may appear that there are advantates to beint able to work on one lont file
Fil so that it can all be viewed and edited at the same time, there are a number oI points
\ which should be considered.

3.

In the event of a cataslrophe, such as a power fa1lure, on
accldentally delellng a flle fnon a dl8c, if the text is ln
one IonS flle, the conplete f1]e may be lost.

Due lo lhe llnlted aeount of nenory avallable under cPlM, lt
1s not posslble to bave the rhole of a ]arge flle ln meno.y at
the same tloe and as progreas ls made for[ards and backwaads
throuSh the f1le, parts of lt have lo be saved to lenporary
l1les and other parts loaded. The edltor has speclally vrrltten
routlnea uhlch do ihls more efficienlly than other proSrams,
but it can atlll lake a short tine to Jump from one part of a
flle !o another, wheneas wlth a snaller file lhis dll to all
intents and purposes be inslanlaneoua.

It 1s usually easler to locate speclflc sections of text ln a
smaller file.

Uaually only a relatively smal] part ol a file w111 actually
be worked on at a tliie and 1t is conslderably qulcken to load,
and save snaller files.

(
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TVO FILE EDITING

The editor provides the facility to work on two files at the same time. These liles are
maintained quite separately and are loaded and saved individually, Any operation can be
carried out on one file without affecting the other, the cursor location and all markers
being maintained lor each file. Blocks oI text can be copied between one file and the

This is an extremely powerful lunction and is controlled by only three commands, one of
which is used from command mode and the other two from edit mode.

SIIAP (SW) : Corutsnd node - Swap betoeen tlro flles i.n nenory
ALT-O : Edll mode - Copy bLock over fron the other file
ALT-Y : Edl! tnode - sane functlon as SIIAP

To load a second file, 'SV' should be entered from command mode and the current Iile
will be switched, leavint an empty lile. The second lile should be loaded in the normal
way. Switchint between the two files will cause lhe information on the status lines to
change to suit the current file, enabling easy recoSnition of which Iile is being worked

In edir mode, ALT-Y perlorms exactly the same purpose as 'SW', enablint quick switchint
between files.

The ALT-O (letter o) command is extremely useful, as it enables any part of the text of
either file to be copied over to the other.

)
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Before a block of text can be copied over, the block should be marked out using the
markers in the normal lashion. Typint ALT-Y will swap liles and the cursor should then
be positioned where the text is required. If ALT-O is then pressed, rhe block will be
copied across.

I{ the original text is no lonter required, ALT-Y should be pressed again, to return to th€
oritinal file, followed by CUT, to delete the oritinal text,

Two file editint is also very convenient as a means of keeping notes, for later attention,
durint the course of ediling a file. Press ALT-Y, make the note'and ALT-Y again, to
return to the oritinal lile.

Another use for ALT-O is Jor translerrint text lrom one file to another - load the first
file, type SVAP, load the second file and use ALT-O to copy the blocks required into the
first file, before re-savint it. This is quicker than usint SB (save block), loadint the other
file and mertint the saved block of text into the file and finally resaving it.
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SPECIAL CHARACTERS

The editor is capable of being used with most non-Entlish languates and fully supports the
use of accents and characters such as c{edilla.

Characters containint accents may be lyped in durint rhe course oI editint and will
appear corrrtly on screen.

There are seven main accents which are required to cover the usual rante of European
lantuaSes and these may be obtained in the following way.

The base character should be entered Iirst and then immediately tollowed by EXTRA and
the number key which cmtains the required accent (the accents and their keys are listed
belo!v). The accent will then be positioned over the character. Accents may be used with
any cha.acter, which permits the use of the editor with a number of languages which
normally are not catered for. Welsh and many of the Eastern Europ€ar lantuages are

l.lote: CPC6I28 users should note that CTRL-I to CTRL-7 are used to obtain accents.
instead of the EXTRA key and a number key. Thl! special characters are obtained by
pressin8 CTRL-0, followed by the appropriate letter key, or by pressing one of rhe
function keys with either SHIFT or CONTROL (see below).

If an accent is required by itself, press space followed by the accent key. Should any oI
the accent characters be required frequently it is possible ro re-define the keys to give
lust the accent.

Accents supporied

PCW key CPC key

EXTIA-2 CTRL.3
EXTRA-5 CTNL-5
EXTRA-6 CTRL-?
EXTRA-? CTRL-6
EXTRA.8 CTRL- 1

EXTRA-O CTRL-4
EXTRA-hyphen CTRL-2

Umlaut
F j.ng

Circunflex
Grave accent
Inverted circunflex
Tilde

Not€: The keys used on the PCW are the same ones used under CP/M, with the exception
that EXTRA-o, the 'lnverted circumflex', which is used by a number oI Eastern European _)
lantuates, is an additjonal accent. q7



In addition to these accents, which may be used on aury cfBracter, a number oI phrases
are inirially defined as special hon-Entlish' characters and in the case of the PCV, these
are the same keys as are used in CP/M. A list oI the keys to be pressed is given below.

Note The phrases may be redefined and care should be taken when selectint phraset if
any of rhese characters are required.

Srmflrary ot spccial d|aracters available lrom the keyboard

The command LPHRASES displays all the characters available usint the EXTRA key (or
lunction keys on a CPC 6128).

PC]W key CPC key Char€cter

CTRL-f1 Lc{er case o sfash
CTRL-fA Lower case dlphthonA
CTnL-f? Lci{er case c cedilla
SHIFI-f] ljpper case O sLash
SHTFT-f4 Upper case diphlhonA
SHIFT-f7 llpper case C cedllLa
SHIFT-f5 Superscrlpt a
CTRL-fo CoptriAht
SHIFT-f6 Superscript o
CTRL-f8 ParaSraph synbol
SHIFT-f0 Eszett
SHIFT-f3 Yen s lgn
CTRL-f5 lnveried ?

CTRL-f6 inverted !
SHIFT-f8 Fr€nch open quotes
SHIF"t-fg French close quotes
CTRL-V< Left arror.
CTnL-V> niSht arrow
CTRL-V 

^ 
Up arr.ox

CTRL-V I Do{n arrlow

f3
t5

SHIFT-f3
SHIFT.f5
sHTFA-f7
EXTRA.A
EXTNA-C
EXTRA.O
EXTNA-P
EXTRA-S
EXTRA.Y
EXTRA-?
EXTRA-!
EXTRA-<
EXTRA- >
SHIFT.ALT-<
SHIFT-ALT->
SHIFT-ALT.  
SHIFT-ALT. I
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SETPRINT AND CONFIG

These two utilities were oritinally written for PROTEXT. To retain compatibility berween
the editor (APED) and PROTEXT they are included on the disc. This means that many of
the functions are not relevant to the p.oSram editor.

SETPRINT allows you to create or modify a printer driver. This is done by simple
selection of choices from menus. Default and previous settings are always shown. prinler
drivers have the exteirsion.PTR.

CONFIC enables you to chante such thinSs as the temporary text drive to carfigure the
editor to your own requirements. As with SETPRINT this is easy to do as you are gurded
throu8h the protram with menus and default and previols options are shown. Con{ii files l

have the filename PROTEXT.CFG,

It is recommended that you 8et used to using rhe editor before attempting to charEe its
confi8uration. lf you create a conliguration you don't like you can either Aelete
PROTEXT.CFC or re-enter CONFIG to adapt it,

It may be found useful to change the followinS options wirh CONFIG:

Tempo(ary text drive - the drive used ro store temporary files. On a pCV compuler this
should be M, on a CPC 5128 A or B may be used.

Key Eanslations the keyboard may be fully re-defined.

Delault printer driver - the printer driver toaded automatically. Set this to EPSON.PTR if
usint an Epson or compatible printer such as the DMP 2000.

Aulexec file - an EXEC file that is loaded automaticatly when the editor is started. This
may usefully contain confjguration commands such as TAB, PL and BM.

)
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COITIMANDS @MMON TO T}IE EDITOR, MAXAM II MONITOR AND C

The followint commands can be used within the Maxam Il monitor the editor and the C
Run Time System. In some cases their applicarions will be slightly different. A note is
made where these dillerences occur. Those commands which ;re only available in the
large version oI the monitor are shown followed by a *. All these commands are availablein the editor and C.

Note: To save room in the small version of the monitor, many commands such as DRM
or_. CROUP will not prompt you for input. parameters should be entered in_line, i.e.
Iollowint the command.

ACCESS (ACC)

ACCESS <anbl8uous fllenaDe>

CAT (DIN)

Descrlption:

Extetrslons !

Syntax:

Descriptlon:

Exanple:

Performs a catalogue of the f1les on a d1sc. By
defaulL, wlth no paraneters, it w1lt cataloSue all the
flles on the currently selecied group of the currently
selected dr1ve.

Fllenarnes, drlve letters and group nunbers.

CAT <aoblSuous fllename>
CAT <drive Ietter>
CAT <group/user nunber>

Elther another g.oup 0R another drlve nay be
specifled. Alternatlvely a fllenane may be speclfled
uslng wlldca.ds, optionally vlth a drlve fetler
preflx.

CAT B:I.L?R w111 catalogue all lhe files wlth a LTn
sufflx on drlve B and gnoup 0.(

f svntax,

D€scrlptlon: Sets the stat,us of a f1le or flfes to Inead-wr1te,.
l{lldcards are pennltted. See PRoTEC? for detaits of
the revease operatlon.



Note:

q)PY T

Syntax:

Descrlptlon:

The flles are l1sled ln alphabetlcat orcler nlth the
slze of each f1le shorn. The amount of free dlsc space
1s also sbown. If thls last flgure becotDes too snall
1l $i]I b€ often be necessary Lo erase backup f1les in
order to save a f1le. The cataloSue also dlsplays a
sytnbol by certaln f1l.es:

r lndlcetes a protected flle (see PnOTECT, belo$)

CoPY <oldname> <neernaoe>
CoPY <anbl8uous fllenane) (<8rouD)) (<drlve>)

Th€re are tuo varlatlons of thls conmand, the flrst of
whlch w111 copy a f1le glvlna 1t. a nev narre. The
flfenanes nay be prefixed wlth the drlve letter to
copy a f1le froal one drlve to another lalth a dlfferent

The second varlatlon permlts ihe use of 'lrlldcardsr,but the names cannot be changed. Thls allors the
lransfer of one or a number of f1les wlth aoDe cofidion
feature, fron the current group on any drlve Lo any
Sroup on any drive. Elther <group> or <drlve> or ttoth
r,Ey be speclfled.

COPY B:oLDNA},|E NEWNAME
COPY 

"TXT 
1

Coples alI files wlth sufflx rTXTr inio Broup l.
COPY B:r.i 2M
Coples all liles on drlve B (current Broup) to drlve M

Sroup 2.

Any existinS file rlth the sane name, 1n the
destlnalion drive/group, !l1]I be renamed wi.lh a ,.BAK'
sufllx.

Copying does not er.ase the origlnal files, so 1f they
are no longer required, ERASE rnusi be used after the
copylnS process.

Calls an Arnor utillly proSram llhlch coples the
contents of one disc onlo another. This command wlll
copy slngle slded slngle densily (CF2) dlscs onlt. Seerutility Pro8ransr for full descriptlon.

The o.i81na1 contents of the disc to whlch the f1les
are belng copied r{i]] b€ erased.

Exanples:

Noie:

Note:

DCOPY

Descrlptlon:

Notel
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Nole: In order t.o copy CF2DD double slded dlscs, a$ used 1n
drlve B on the PCT8512, it is necessary to leave the
eclltor and use the DISCKIT pro8ran [h1ch 1s on the
Systen ljllllties dlsc supplled lrlth the conputer.

DCOPY can not be run frotr rltbln the nonllop. To uselt you wlll have to 89 lnto CP/M or tbe edltor.

For'oats a dlsc to elther CF2 or CF2DD fornat,
dependlng on $hlcb drlve ls sefected. On the pCfl
cofirpuLer a dlsc 1n drlve B vlll t€ fomatted to CF2DD
format and a dlsc ln drlve A to CF2 for.rdat i On the
CPC6]28 data fornat 1s alv{ays used.

Both aldes of a CF2DD dlsc are fornlatted at t.he sa||lg
ttuie, but when foroatttng a dlsc 1n A to CF2 fornat,
1t 1a necessary to fonbat each slde separately.

Tbls codnand wllf fornat a dlsc as CpC6t28 Data
fonoat.

PCl{ users should use thls coonand lf the disc wltl
also be used on e CPC6128.0n the CpC6128 thls cotnEnd
has exactfy the gane effect as DFORM.

DnM <drive legter>

Selects the speclfled drlve. Thls contlBnd ril] accepL
drlves betneen a and P, and an error nessaSe w111 b€
glven lf the requested drlve does not exlst, or lf it
does exlst but there ls no dlsc 1n lhe drive.

If any speclal drlves are 1nstalled, such as a harrd
dlsc, htrlch use a drlve letter other than A, B, C, D,
or l{, then thls corDnand may be used to sefect the
dr1ve.

Nole!

Dmnu r

Descrlptlon!

Note:

DFOWD T

Deacrlptlon:

Note:

DNIVE (DN)

Syntaxt

Descrlptlon:

Note:
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EnACOPI (BCOPY) .

Syntax:

Descrlptionr

Exainple:

ENISE (E[AI

Syntax:

Descrlptlon:

Note:

EIEC (X) |

Syntax:

Descrlptlon:

GNOUP (USM)

Syntax:

Descrlptlon:

HELP (H)

Descrlptlon:

ECoPY <oldnane> <nernaoe>
ECOPI <anblSuous fllenane> ( <aroup>) t<drlve>)

Thls 1s tbe sarE as CoPY 1n every respect but one - if
a flle already exlsts wlth the sane rEDe as the flle
belng copled, thls flle ls erased before copylng,
whereas COPY renanes thls f1le as a backup flle.
ECOPY B: r.r A

EnA <anblguous fllename>

A1I flles rhlch Deet the crlterla of the filenaDe rlll
b€ erased. lllldcards are pernltted and the drlve
letLer nay be speclfied as a preflx to the fllenatne,

Thls 1s a polentlally destructlve coinDand and should
be used only wlth care. one very useful verslon 1s to
use ERASE |.BAK to erase all back up flles fron the
disc ln the current drlve. ALT-f? on the PCI (and
CTRL-f9 on lhe CPC) tdl] perforn |ERA r,MKr.

EXEC <l1lenane>

This conoand causes the contents of lhe apecifled file
to be treated as lf they irere beln8 typed 1n at the
keyboard (See Chapter on EXEC Flles for fu]l detalls).

0R0UP <nu&ber>

Selects the speclfied Sroup number as the one $hlch
rr1l.I be used by cAf, LoAD, sAvE etc.

Provldes a sufimary of the avallable connands.



eE

Desc.lption: The lnfo coollland provldes lnfornatlon about ftles. The
f1l.enare uaed can lnclude rlldcarcls, so INFo I.SRC
w1ll glve you lnfornatlon on all fl1es vlth the
extenslon .SRC. The lnfor|latlon dlsplayed ls Lhe flIe
length, flle type (1e. docuDent, pFog.alr, syste[..)
and lts read or l|rlte state. Rl{ neans Read anct llr'lte.
R0 [eans f,ead OnIy.

IXIERXIL (IXT) T

Descrlptlonr Resets the prlnlea out,put to the norDal Drlnter
supplled $lth the Pclll €nge.

PAnALLEX, (PARI '
Desc.lptlon: Select.s the parallel (Centrontcs) prlnter port tor the

output of al] printlng.

PIUSE

IXID

Syntax!

Syntaxr

Deacriptlon:

Pnrllmx (PRox) r

INFO <fllenalte>

Cancels tbe echolng of screen output to the pnlDterr
whlch haa prevlously been lnltlated by use of the
PnINToN comand.

PAUSE

This comtand ls prlnerlly lntended for use ln an EXEC
flfe. See sectlon nEXEC filean.

All oulput to the screen w111 also be echoed to the
palnter, after lhls coniland has been used, unt,1l
PRINToFF ls used to cancel lt. one partlcular use ls
to provlde a prlnted copy of a dlsc catalogue. 0r, 1n
the nonltor to dlsaasenble or 11st code on the
Drlnler.

Descrlptlon:

PNIIfT{)FF ( PROFF) I

Descrlptlon:
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PnolBCT (Pmr)

Syntax!

Descrlptlon:

Note:

NEMXE (NG[)

Syn!ax:

flles to'Read-onlyt.
$hlch have read only

by subsequent flles of
wlll be 8lven lf an

ProtecLed fl]es aae
an asterlsk folloulnS

detalls of the reverse

PnOTECT <anblSuous fllenane>

Sets Lhe stetus of a flle or
lllldcards are permltted. Fllea
stalus can not be overwritten
the sane nane. An error messa8e
attenpL 1s nade to do so.
lndlcated ln the calalogue by
the flfenane, See ACCESS fon
operatlon.

PRoTECT cannot stop flles belng erased 1f the dlsc ls
reforDalted, or a cooplete dlsc 1s copled onto lhe
d1sc, eltber vllh DISCKIT or the DCOPY comEnd.

RENAME <newnane> <oldnaDe>

Descriptlon: This ccmDand renarnes flles on a dlsc. It does not ncve
or change the flle, nerely renarnes i!.

Note:

SERIAL (S8R)

Deacrlptlon: Redlrects all prtnted out,put to the serlat lnterface,
for use laith a serlaf lnlerfaced prlnter.

sPool (sPox) |
Syntax: SPoOL <filenarle>

Descrlptlon: A1l output lo the screen vlll also be sent to a fl]e
on dlsc rdlth ihe speclfled nane untll the flle ls
closed wllh the SPCIOLoFF connand.

SPOIOFF ( SPOFF) I

Descrlptlonr Cancels the echolng of aII screen output to a fl,]e,
havlng first closed the f1]e.

If a file requlres movlDS to another dlsc and
renaDln8, the COPY coimend should be used end then the
orl81na] flle erased wlth ERASE.
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STUML {SYX)

Syntax! SIMBOL <char>, <n 1,n2, n3, n4,n5,n6,n?,ne>

Descrlptlonr The SYMBOL contlElnd allovs you lo redeflne a character
as lt wlLl appear on the screen. The flrst number
follo$lng the cor,nnand is ibe character to oe
redeflned. Thre elaht nunbers follordlng are the bytes
naklng up the character. See your Baslc nanuaf for
nore lnfornalion on SI.MBOL as thls coDnand rs
ldentlcal,

TYPE (T) I

Syntaxr TYPE <fllenane>

Descriptlon: Used to ,type, the contents of an editor or ASCII fj.Ie
!o the screen. The flle ls not loaded lnto nemory,
n€rely the contents displayed on the screen. Thts can
provlde a convenlent heans of vlewlng Lhe contents of
a file vrlthout loading 1t lnto nemory. Whllst the flrels be1n8 tlped presslng STOP vllt pawe the disptay.
Presslng STOP a second li,ne \"d11 cancel lbe corolano
and any other key lllll resume.

A: (A)

Descrlption: Seleci drive A as the currently selectecl dr1ve,
opt1onatly, the colon may be onltted,

B: (B)
c: (c)
Dr (D) Note: D: only ln the monitor

Descrlptlon: Select drive B, C, or D as the cuFrgntly gelected
ctrlve, OpLlonally, the coton Bay be onltt,ed. Onty
vafld on nachlnes wlLh the pequested drlvo f1tt,ed.

M! {H)

D€scripllon: Sefect drlve M as the currently selected driv€.
Optlonally, the colon may be onltted. OnIy vallcl on
the PCll conput,ers.
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PHRASES AND FUNCTION KEYS

Phrases are pieces of text which can be stored and used at any time with a sinSle key
press. The keys used to recall Phrases are the keys marked rA to Zt on the maln
Leyboard when used in conjunction with the EXTRA kev. Function kevs are essentially the
same, bul use the special function keys on their own and in conjunction with the ALT'
SHIFT and EXTRA keYs.

There are 3l expansion tokens which by default are allocated to the keys EXTRA-A to
EXTRA-Z and a number ol other kevs. Several of these tokens are also allocated to the
function keys, duplicatinS a number ol the letters. Some of these tokens are already
defined and cannot b€ ch;nged, leaving 26 tokens which may be defined by the user' By

default, many of these tokens are pre defined to Sive a variety ol EuroPean characters'
suctr ai 'C, iedilla' and rAE diphthont', but may be redefrned bv the user il not required
for that purpose.

Each oI these tokens can be allocated a string of text or codes up to 200 characters
long.

PredelnEd toa(er$

The following tokens are predefined by the editor and may not be changed. Each of these
selects command mode and executes a command.

PCW 6124 Definlt ion

f] CTRL.'3 CAT

AL'I-T? CTRL-Ig ERA:.BAK
FIND CTRL.f2 FIND
EXCH SHIFT-f2 REPLACE

EXTRA-ENTER CTRL-ENTER EXEC EXFILE

Ptras€s and lunctidr key definitio.b

As lar as the editor is concerned, there is no difference between phrases and function
key definitions. They are both merely strings (o{ text or codes) and anv difference woujd
be in the use to which they were put, rather than their format. For examPl€' function
keys would probably be used to carry out tasks or functions, whereas phrases would be
used to store text to be incorporated into documents, thouth there is no reason why they
should not be used for other DurDoses.
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A string has a maximum lenSth of 25J characters, subject to the total bufler size and
the lree space remainint in it. Il may contain any clraracters and control codes. Any
normal text may be typed in from the keyboard as usual, but in order to be able to enter
control codes, an escape code must be used to inform the editor that the characters
which {ollow constitule a control code. The escape code used by the editor is the upwards
pointjnS arrow (l). This is obtained by pressint EXTRA-: (colon) on the PCW. lt is used ro
allow entry of the followint:

I <nunber> I

l<1ett.er>

tt

Inserls the code speclfied by the nunber. The code
may be entened in declmal, eE. 113i, or hexadecil'tsl,
ln uhlch case it nust be prefixed by &, e.g. f&ODl.
1s tranalated as a control code betlreen l and 26 e.8.
lA rculd be lranslated as Asc1l code 1, lB as 2, etc.
ls translated by PROTEXT as a singfe up arroir. Thls
nust be used 1f an arror 1s required 1n ihe str1n8.

Note When specifying a code as a number, it must be both prefixed and suffixed with
the escape code character (l), but in other cases, it is only necessary to prefix the
character with the escape code, This is because a number could consisl of lrom one to
three characters.

As an example of how one would use a control code, if a key was to be defined so that
when it was pressed it automatically did a catalogue of drive A followed by a catalotue
oI drive B, the following string would be used:

cAT AllltcAT Bllll

'13'is the code for a carriaSe relurn, which would normally be tiven when the RETURN
key is pressed. As CAT requires rhe RETURN key to be pressed, the codes are inserted
into the strinS. Alternatively lM could be used instead of il3l.
Details of the most uselul codes are given in an appendix at the end of the manual, but
in the unlikely evenr that a full key translation list is required, this is available from
Arnor on reouest.
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Phaase commands

There are two commands which
commano mooe:

are directlv connected with Dhrases and are used lrom

PHn-esE (xEn .

Synlax: PHRASE <letler> <strlng>
KEY <letter> <strlnS>

Descriptionl PHRASE and KEY are afiernatlve nanes for the sane
conmand. Thls command allows temporary strlngs to be
created at any t1me. The comnand is used lrom cotunand
node and t.he letter nust be a letter betlieen A and Z,
follolred by the strlng of t,ext or codes, whlch ahoufd
be lrrapped in quotatlon marks,

If lt ls required to cancel a key definltion, this can
be done by uslng a null strin8 ("") fo11ovj1ng lhe key
Ietter in the paraneiers. Thls nay prove useful when a
number of phrases have been defined and lhe buffer is
loo full lo take any further definltlons. Any phrases
which are no longer required can be discarded in this

NoLe:

IJHNASF,S (LP) I

Descriptlon: Use of t,his comnand will 11st the conlents of all the
defined phraaes belween A and Z. Where a phrase
contains a code belween 0 and 31 or betueen 192 and
255 this will be dlsplayed in escape code form.

Storint phrases for regular r6e

The command PHRASE, which enables temporary phrases to be delined has already been
described and is very useful for quickly defining a phrase during the course of editing a
documenl, but once lhe protram is left, these phrases will be lost and would require re-
enterint the next lime that the editor was used.

The editor has another method of defining phrases and function key definitions, which
enattles users to keep one or more files of definitions on disc and to load them as and
when required. This is done through the use of an EXEC file. sJ
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A set of phrases should be saved with an appropriate name. Only those keys required and
their definitions need to be in the phrase file and any existing phrases will not be
chanted or deleted unless redefined by the new ones. Vhen they are required, ir is only
necessary to to into command mode and use the following command:

EXEC <filename>

where <filename> is the name of the file containing the phrases. This will automaticaily
allocate them to the specified keys.

UsiB pluascs ard firEtid| keys

Once a phrase or Iunction key has been defined by either of the above processes rr may
be used within the monitor or editor at any time by pressing the appropriate key. Any oi
them may be used either when in edit mode, or command mode. The most convenient
arrantement would probably be to Lrse the lunction keys for commands which woold be
used in command mode and the keys,A,to'Z' for strings of text to b€ used in
documents.

Phrases are ,called by pressint EXTRA and one of the tetter keys between ,A' and ,Z',
which tives 26 different possibilities. The function keys may be used either on rnerr own,
or jn conjunction with SHIFT, ALT, EXTRA and SHTFT-ALT, which tives 20 possible
combinations on the PCV.

When a phrase key.or function key is pressed, the contents of the strinS will be enrered
into the document (if in edit mode), or the command line (if io conrman? mode), as if it
had been typed in at the keyboard, and any conrrol codes will be acted upon.

On the CPC6I28 the l0 function keys f0 to f9 may be used either with SHIFT or with
CONTROL. The phrases are obtained in edit mode by typinS CTRL-o (zero) fo owed by aletter. Only the function keys may be used in command mode, bur these are set up to
provjde the various turopean symboh.

Note Most of the function keys are allocated the same tokens as the keys A ro Z and
redefinint one will also chante jts equivatent. tt rs not possible ro have difierent contentsjn each of rhem. To set up a function key the KEy command is used with the
correspondint letter. A table listing the function keys and the corresponding letters is
Slven as an appendlx.



EXEC FILES

Vhat is an EXEC Iile?

An EXEC Iile is a Iile which may contain rext, commands and codes and which, when
called with the EXEC command, will be read by PROTEXT and the contents treated and
acted on, as if they had been entered at the keyboard.

Th€y are created in iust the same way as any other text file, but what makes them
different is the content of the file and the way ir is used later.

Creatint an EXEC file

Creating an EXEC file is extremely simple and is done by iust typing the required text
in, as would be done with any document, but the.e are a number of special features l
which permit codes to be inserted into the text, which the editor will understand to be
instructions to do certain things.

In addition to ordinary text, any of the editor's command mode commands may be used as
well as any valid code berween O and 255.

Codes must be entered in a special way, otherwise the editor will consider them to be
ordinary text, .A special ,Escape character, is us€d to tell the editor that the followint
character(s) is/are a code and the escape character used is the vertical bar. This ia
obtained by pressing EXTRA-. (full stop) on the PCV. The escape codes are exacrly the
same as used in phrase delinjtions except that the bar is used instead of the arrow.

The easjest way to describe the sort of uses to which an EXEC fite might be pur, is to
Eive one or two examples. The examples Biven are intended to show the sort of things
that can be done, rather than be particularly useful:

Example ro change every occurrence of a certain word to another word in a number of
files.

L filel
R "buffer"'BUFFER" cA
s I 13
L f i1e2
R "buffer " "BUFFER" cA
sl13 |L file2
R "buffer"'BUFFER" cA
sl13 |L file2
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llot€: When a new line is used, the editor will take this ro mean that a carrrase relurn
character (CR) is reguired, as would normally be Siven by pressing RETUiN after
enrerjnt the command. In the case of the lines concerned wirh saving, iscape characters
have been used to insert an extra CR code into the file. The reason for rhis is that if afile is to be saved with the same name, then RETURN is pressed once a{ter entering the
'S' and again to conlirm the same filename,

When complete, the lile should be saved wirh an apprapriate name. Entering
'EXEC <Iilename>', from command mode will automatically execute rhe file of that nam;
whenever reouired.

C-reatirE a phrase lile

This is easily done by usin6 the PHRASE (KEy) command in an EXEC fil€, This js an
example o{ a phrase file, to be used to deline phrases and function kevs in the editor:

KEY B "This is a remark which can be inserted into the textrr
KEY D "The EXTRA key and the appropriate lerter should be Dressed,,
KEY A "cAT A llslcAT Bflll"

In the above brief example, keys B and D are straightforward examples of rext to be
inserted when the appropriate key is pressed.

Keys G and C are delined as null strings. This will have the effect of removinS anyexining delinition from keys C and c. This may be desirable if a second phrase fite is
bein6 loaded, when a number oI keys are already defined, otherwise the phrase bufler
may become full belore all the new definirions are loaded.

Key A is an example of the sort of defjnition which woutd be used {or a function key
:19_I-.,11" case would perform a catalo8ue of drive A, folowed by drive B when
Jnrr t-Il/l was pressed.



It should also be noted that up arrow has bem used' ralher than the vertical bar, as
these commands are simulating entry of lhe phrases ar the keyboard.

llotq Because the EXEC file is executint a command to define a strint, it is necessary
to specify the CR at the end oI the command if one is required when the function key is
pressed, as the CR which is implied at the end of each line of an EXEC file will serve
only to execute the KEY command.

It is recommended that phrase files should be saved with a suitable sulfix to identily
them, say '.PHR'.

C-o.nmdrds relatc{ to EXEC liles

GIEC (X)

Syntax:

Descnlption:

PAUSE

Synt ax:

Descrlpilon:

Execuie a fl le

X <filenane>

The fl]e specified will be opened for readlnS and the
contenls read vdll be treated as 1f they rere lnput
from the keyboard, unlil the end of the file is
reached, at shich t1n€ nornal op€ratlon $iI] contlnue.

Cause lhe edltor to 80 lnto a rllalLlnSt condltlon.

PAUSE

When Lhis comnand is read by an EXEC f1]e, ihe progpam
idll halt untll a key 1s pressed. Optionally a nessag€
will be displayed. This is useful durlng lhe course of
an EXEC file being executed, as it irl1] permit discs
to be chan8ed and messages to be displayed belore
continuing executlon.



Usi.t EXEC tilcs

EXEC Iiles may be us€d at any time by typint EXEC .Irom command mode, Ioltoved by
the name of the file to be erecuted. It a file called TEXFILE' is Dresent on the currcntlv
s€lected drive, it may be exccuted at any time by, pressint EXTRA-ENTER (CTRL-ENTEi.
on the CPC6l2t).

There is one further teature which can be very tlsclul If the 'less than, symbol is us€d to
Fefix an EXEC filename when the editor or hmitor is called, it will b€ taken to mean
that all input should be taken from the specified tile, unlil the end ot the tile is reached.
For example, ,APED texttile <exfile, would load a text file into memorv and then execute
the EXEC lile, which if required could then carry out operations on th; text file, such as
replacing text.
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APPENDIX T

BlbU(Et'aphy

ProSraErlng the 280 Rodnay Zaks (Sybex)
CPIMPlusHandbook D1g1t.a] Research/Amstrad (Helnemann)
The Aostrad CPIM PIus Andre$ Clarke and Davld Powys-Lybbe (MtlL)
The Lord of lhe Rings J.R.R. Tolklen (Ceorge Allen and Unvln)

Aclanolrledg€ent

lle lbank Ceor8e Allen and ljnsln for perDlsslon to quote the extrac!
froo nThe Lord of the Rlngsl.



APPENDIX II

a) AsscmbLr ftr€cti!6

BYTE
CODE

DB

DEFB
DEFL
DEF!.I
DEFS
DEFII
DRII
DS

DW

ET,sE
END

ENDIF
EOU

EXTERN
IF
] FNOT
IFl
rF2
LAI
LlNK
l.1ACR0

MEND

NOCODE

oRc
PUBLIC
READ
REPEAT

RMEI,I

STOP
STR
SYM

TD(T
UNTIL

1,t8080
WORD

WNITE

put byte stn1n8 ln object code
cancel NOmDE
AAOE AS BYTE
S NE AA BYTE
aane as LET
S ME AS BYTE
SANE AS RMEM

sane as l{oRD
def lne relocatable llord
s€lne as Rltnl
sane as lllonD
assenble othe.irlae
end aasembly
end IF block

declare slnnbofs as exiernal
assenble 1f
asseoble unfeas
assemble lf pass 1

asseftbfe if pass 2
deflne synbol
link 1n an obJecl flle
define a oacro
end of defined rnacro
suppress rrlt inS of code
deflne code orlgin
declare s]rnbols as publlc
deflne source f1]e
assemble the followlnS code until
expresslon follolllng UNTIL 1s true
reserve block of Denory
abendon read flle
deflne a strlng
save a synbol tabfe
SANE AS BYTE
terfii.nate REPEAT loop if expression

reporl non-8080 lnstruct.ions
put. 2-byte nunbers 1n obJect code
dellne oblect fllenane
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b) ABs€obler C@aDda

BEEP sound a beep
DWP duDp synbol table
TNIGY nalt for a key press and return value Lo

a varlable
LIST erEble lisling to selected output devlcea
MLoFF dlsable nacro llstlDg
MlrN emble macro llstlng
NoLIST disable llsilng
oUIruT selecl output llsting devices
PACE siar! ner paSe
PAUSE valt for key preaa
PLEN set prlnler page lengt,h
PnINT dlsplay sirlng on screen
TITLE deflne tltle
v,lIDTT{ set prlnter page width

c) Asserbler Fatal fr.nort

l. An ORG dlreclive $lth an undeflned expresslon.
2. An EoU dlrecilve wlth an und,eflned expresalon.
3. An RMn{ dlrective wlth an undeflned expresslon.
4. An lF or IFNoT dlrectlve with an undeflned expression.
5. A badty nested IF block.
6. A l1ne longer Lhan 255 characters.
?. The assenbler rLms ou! of nenory for the synbol lable or flle

buffer.
8. A disc I/0 error occurs, e.g. rdlsc fullr, rfile not foundr.
9. Stack overflow clurin8 syobol dump.

10. Too nany nested READ8 (nore t,han 14).
11. AllempL to nest REPEAT/UNTIL loops.
12. UNT]L vJlthouL REPEAT.
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APPENDIX I

ZtO Ir6trrEtiq|s

nnerdonlc naoe

ADC add Hlth carry
ADD add

AND and $lth A
BIT test btt
BRK MAXAM breakpolnt
CALL call subaoutlne
CCF coopleDent carry f taa
CP conpare to A
CPD conpare & decrenent
CPDR block cdnpare & decrenent
CPI cooprre & increnFnl
CPIR block cotDpare & lncrenent,
CPL conplenent A
DAA declnal adjust A
DEC decrenent
DI dlsable lnterrupts
DJNZ decrerirent B & Junp 1f not ze.o
EI enable inLerrupts
EX exchanSe registers
EXX exchange alternate reglsters
HALT hA].t CPU
IM set tnterrupt node (do not use)
IN lnput (do not use A,(n) form)
INC incren€nt
IND lnput & decrenent (do not use)
INDR block input & decrenrent (cto nor usel
INI lnput & increment (do not use)
lNIn block input & lncrenent (do not use)
JP Junp
JR juDp relatlve
LD load

operand forrDats

A,n A,r HL,rh
A,n A,r HL,rh
IX,rx IY,ry

brr

:n cc,nn

A' r

AF,AFI Dg,HL

LDD l@d & decrenent

(SP),ra

012
r,(C) A,{n)

.*

in "",nn {ra)

frs 5rr
A, {nn) A, (Bc) A, (DE)
(nn),A (Bc),A (DE),A
rr,nn rr, (nn) (nn) ,rrA,I A,R
I,A F,A
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LDDR block lcd & decrenent
LDI load & lncrenenl
LDIR block lced & lncPenent
NEG negate A

NoP no operatlon
oR or wlth A

oTDR block output & decrement {do not usel
oTIR block output & lncrenent (do not use)
OUT output (do not use {n),4 forar )

oUTD output & decrsnenl (do not use)
ouTI output & increnent {do not use)
POP pop reSlster palr
PUSH pusb regLster palr
RES reset. b1t
RET return frdn subr\cutlne
RET1 return from lnterrupL
RE'IN return frql NMI (do not, use)
RL rotale Ieft
nLA rot,ate A lefL
RLC rotale left nlth branch cerry
RLCA rotate A lefL wlth branch carry
RLD rotate left decimal
RR roiate rlght
RRA rotate A rl8ht
nnc rotate right vLth bmnch carry
RRCA rotate A rlghl nlth branch carry
RRD roiate right declnal
RST restarL
SBC sublract rith carry
SCF set carry flag
SE'I set bit
SLA shlft left ar1lhmetlc
SnA shift, rlaht, arlibnellc
SRL shlfi .lghi 1o81ca1
SUB subtract frcn A

XOn excfuslve or rith A

-
Arr

(c),r (n),A

"orp

.
:
:

I
(see belou)
A,r HL,rh

r

Key: r means one of A, B, C, D, E, H, L, (HL), (IX+d), (IY+d)
s lneans one of A, B, C, D, E, H, L
d oeans an inte8er in the ranae {-128,12)
rr neans one of Bc, DE, HL, SP, IX, IY
rh means one of BC, DE, HL, SP
rx neans one of Bc, DE, IX, SP
ry neans one of Bc, DE, IY, SP
rp neans one ol Bc, DE, HL, AF, IX, IY
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ra neans one of HL. IX. IY
n neans a sin8le byle conslalt
nn neans an aclclress or trao byte conslant
b means a b1l nunber betireen 0 and 7
e means an adalress within the range ($-126,$+129) shere g

1s the address of the current lnstructlon
cc neans one of c, Nc, z, Nz, ttt, P, PE, P0
c means one of c, Nc, z, Nz
- neans no operands (lnpllcit addressln8 Dode)

Not,e: idth lhe fol]oldng instruct.lons the flrst paraneter Day be
ooit.ted if il i.s A: ADC ADD AND CP OR SBC SUB XOn
e.g. rOR Br is equlvalent lo ron A,Bi

t'
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APPENDIX IV

Mdritor comrnands and syntar

All the monitor's commands can be typed on 'their own and, unless a default value is
assumed, you will then be prompted lor further input. You can also type all parameters
in-line - that is to say followint the command.

Vhere a delault value will be assumed that value is shown lollowint the command
concerned. Those commands shown lollowed by a * are only available in the large version
oI the monitor.

COMMAND SYNTAX DEFAULT

ASC

BANK r - <nrinber> 1

BLOAD r BL <fllenatne>,<address> -
BOT - <adclress> &0100
BSAVE . BS <filenaDe>,<addresa> -
CB - <nulllber> Use cursor, nEIUnN & ESC/STOP
CLS
CCMP r CP <sLart>,<end>, <2nd>
CPM

DX - <fl]enane> -
DTS D <start>,<end>
DSL - <length> 0
DUMP I DM <filenane>
EB
EDIT E/ESC/STOP <address> Addr€ss ln nErcry oindorJ

ER

EU-
EXX

FC r - <filenane>,<stat.t>,<end> Default sLart = &0100
FD | - <fl1enaDe>,<stant> Default, start : &0100
FILL r - <start>,<end>
FIND F <sterl>,<end> You vlff be proopted for

Ascli, Hex or Code, then aaked

HELP H _ 
for strlng, bytes or ffrenonlcs

HEX

IB -
INIT IN -
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ru-
JIJMP J
LS.
LlST
LOAD LD
MDIS I MD

I4EDIT ME
MP

I'IMOVE I MM

OD

PRINT T ?

PSr
OB

OUIT O

ourTs 0s
BC

RELOC T REL

RESET
RESUME R

RR-
so
SS
sAvE sv

SF
SB
scrs-
TAIL
TOP

UB
IJB

lrs
XAF
zR-
AFT
BCr
D8r
HLI

tI r
SP

iaadress>

<start>, <end>
<f1lenane>,<address>
<address>
<address)
<address>
<slart,>, <ehd>, <to>
<atart>, <end>

<expresslon)
<f1rst>, <laat>

<address>

<address>
<nunber of lines>
<address>
<address> Prograin counter
<fllenarDe>,<st.art>,<end> Default start & end =

<addrl >, <add12), elc. .
<expresslon>
<address>
<strlng>
<address>
<adclreas>

<slze>

-
<nunber>
<nu&ber>
<numb€r>
<nu|lber>

<nulnber>
<addreaa>

i"ogr* 
"*.rr""

Default addresa : &0100
Address 1n rneDory wlndor{
Address 1n tlErDry lalndov
Prevlous addreas

You w111 be pnonpted for
the olfsel

A-Z

-

Progralo counter
You H1II be prorpted for
Sinple, start, end and data

Progran count,er
Once
Program counter

& 01 00 -Lo}..,EM

Progran counLer

start of BDos

6 on CPC6128, 13 on PCH

-
o
0
0
0
0
0
Default top of stack
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PC | - <address> pro8ram counterA=' - <nurber> 0F=r - <nunber> OB=. - <nunber> OC=r - <nunber> 0D:r - <nu!ber> oE=. - <nunber> OH:* - <nullber> oL=r - <nunber> 0
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APPENDX V

Useful BDOS luEtids

Note (...) indicates the address oI.

!'unctlon nunber/narne Input paraoeters Returned values

0 System Feset
1 ConsoLe Input - A:Char
2 Console Output E=char A:&00
3 Auxlliary Input - A:Char
4 Auxillary output E:cbar A:&00
5 L1st. Output E:char A:&00
6 Dlrect Console I/O E:&FF/&FE/&FD/ohar A:Char/Status/-
7 Auxillary Input, Stalus - A:&00/&tT
I Aux1llary Outpu! Slalus - A=&00/&FF
9 Prlnt Strlng DE=(srrlng) A:&00

10 Read Console Buffer DE:(buffer) Characters in buffen
ll Gel Console Status - A=&00/&01
12 Return Verslon Number - Hl:Verston (&31 for CplM+)
13 Reset. Dlsc Syslen - A=&00
14 Selecl Dlsc E:Disc Nunber A.Error flaS
15 open Fite DE:(FCB) A:Dlr ccde
16 Close Flle DE=(FCB) A:Dlr code
17 Search for Flrst DE:(FCB) A:Dlr code
18 SeaPch for Next - A=Dln code
19 Delele File DE:IFCB) A=Dir code
20 Reed Sequential DE=(FCB) A:Dir code
21 Write Sequentlal DE:(FCB) A:Dlr code
22 Meke File D8: (FCB) A=D1r code
23 nenane Flle DE:(FCB) A=Dir.code
25 Return Current Disc - A:Current dlsc nuinber
26 Sel DMA Address DE=(DMA) A:&00
32 Set/Cet User Code E:&FF/User nunber A:Current user/&oo
33 Read nandon DE:(FCB) A:Erro. code
34 WrlLe Random DE:(FCB) A:Error code
35 Compute Flle Slze DE=(FCB) ro,r1,r2 A=Error fle8
37 Reset Drlve DE=Drlve vector A=&00
44 Set Mull1-aector count E:NLI b€r of sectors A:Return code

152 Parse Fllenane DE= (PFCB) See deflnltlon beloo

Note The DMA is the Direct Memory Address which is set to &80 by default.
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FCB stands lor File Control Block. An FCB must be set up lor each file operation. There
are two ways of doint this the first is by using BDOS function lr2 (Parse Filename).

Function 152 requires DE to be pointint to a 4 byte block of memory. The Iirst two
bytes should point to a string containing the lilename, extension and any drive prefix. The
string must be termimted by a zero byte. The secc.rd two bytes shculd point to the
address at which you wish the FCB to be put. The FCB area should be t6 b),tes long.

Example:

PFCB WORD f llmane
TORD FCB

fllenane Tg(T nb:Dypro8. conrr,0
FCB RMEI,I 36

The secoDd way you can create an FCB is to do lt yourself follcnlng
thls fonnai:

BYTE 0 Drlve l1e]d. o:default. 1:A. 2:B etc.,.

BnES 9- 11 Speclfied flletype.
BYTES 12- 15 All zero.
BYTES 15-23 Passrord fleld. Il not requlr€d set the ftrEt byte to

BYTES 24-31 Reserved. Do not use.

Tf an error occurs functloD 152 returns &FFFF ln HL.
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APPENDIX VT

PROGR AIIUINC YITH CP/M PLUS

Bank o.tanisatiorl

Under CP/M Plus the CPC 6128 or PCw's memory is divlded into three separate banks:

Bank 0 is the BDOS bank which contains the banked portions of the BIOS (Basic
Input/Output System) and BDOS (Basic Disc Operating System). h also contains the screen
memory, the extended BIOS jump block and some disc buffers.

Bank I is the TPA (Transient Program Area) bank in which all applicatron programs are

Bank 2 contains a copy of the CCP (Console Command Processor), dis. hash tables and
data buffers. On the PCw it also contains parts oI the BIOS. These are not included on
the CPC 5128 because many ol the routines already exisr in its Operating System Rom.

On the PCW there is also the screen environment which is similar to bank 0 with parts
of the BIOS and BDOS being replaced by further screen Ram.

The top l6k oI each bank is called Common memory as ir remains the same in all banks.
As well as containing the top part of the TPA ir holds the resident portions of the BIOS
and BDOS.

The l6k blocks allocated to each bank are shown in fiSures la and lb.

The CCP is a transienl pro8ram that the BIOS loads inlo the TPA ar System Cold and
Warm start. For further information on transient programs see the sectlm on transient
pro8rams a little lurther on. The Loader program is used by the CCP to handle proSram
loading. This is loaded in at the same time.

Brik 0. ADOS arnk | -TPA Brnk 2 Enk Bankl-TPA Brnrtz ti{r!

Figure la PCI e256/A512 Figure lb cPc 612a



Cold start

A Cold start is executed immediately the PCW is turned on or CP/M is selected on the
CPC 6128. On the CPC 6128 the lirst sector oI a system disc is loaded in and tiven
control, This {unction is performed by a bootstrap Rom on PCWS.

The bootstrap loads the directory ard searches for the first file with the extension .EMS.
II such a file is found it is loaded and Biven control. The .EMS file cmtains CpM3,SyS,
CCP.COM, the Loader and the BIOS.

lI the .Ei\4S lile is not present on rhe CPC 6128 the message,,Cannor find EMS lite,,is
displayed, On a PCV the machine beeps. ln either case you must press a key to restart.

Console Command Processtr

The CCP provides access to CP/M Plus facilities when transient protrams are not runnint.
It reads command lines typed in and acts on them, loadint in transient utilities where
required or callint built-in routines.

On selection of a rransient program, control is passed first ro the Loader and then to the
pro8ram. On termination oI a program the CCP is then reloaded inro the TPA and the
process repears.

Transient kotram Area

A transient protram, as the name su8tests, is one that is not system resident, ie. it is
loaded lrom disc each time you need to use it. PlP, DISCKIT and RENAME are transient
programs as are word processors, databases ard the Maxam II Assembler and Monitor.
(Although the Monito( relocates itself to the top of the TPA to allow you to load your
own proSrams ar &0100.)

Transient programs generally communicate with the operating system throu8h BDOS
function calls" This is done by loading the 280,s retisters with the appropriate paramerers
and callinq location &000J.
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There are three main ways in which a transient program can terminate execution. These

a) A jump to locarion &0000 causing a warm boot

b) A BDOS system reset call

c) Makint a BDOS Chain To ProSram calt

It can also RET to the sysrem if the stack is still intact.

The_ first two methods pass control to the BIOS warm start entry point which loads the
CCP into the TPA and catls it. Chain To pr ram alows a proSiam to specify the next
command to be executed betore terminatint its own execution by passing this command

D direclly lo the CCP immedrately atter the warm boor.
t__ri

Resident System ExterEions

RSX5 (Residenr System Extensions) are programs which can be attached to rhe op€rating
system to modily or extend the BDOS functions. you may rarely need to use rhem but
this short inrroduction will hetp you understand what is going on when other proSrams use
them.

When a program is loaded into the TpA any attached RSXS are also loaded. Vhen RSXS
are resldent the Loader resides directly below the BDOS and and the RSX modules srack
downwards lrom it. The most recenrly loaded RSX has precedence over any others.

Vhen the CCP regains control after a Varm start it removes all RSXS from memory that
have their remove flags set to &FF.

As an example, the CET urility has an atrached RSX. When GET.COM is toaded GET.RSXis also loaded with it. GET then performs a number of operations inctuding openinS the
Ascii file specified in the cET command line. It then makes a BDOS call tunci;on ZO toinitialise rhe RSX and then terminates execution. After this, CET.RSX intercepts all
console input calis and returns characters from the file specified in the CET commandline until it reaches the end of ,the lile. Having done this it sets the remove flag and
stops interceptint console input. On rhe following Varm boot the CCp removes the" RSXfrom memory,

(
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BDOS

As previously menrioned BDOS calls are made through location &OOoj. The followint
proSram is an example of using BDOS calls. It reada characters continuouslv until ii
encounters an asterisk and then terminates execution by returning to the system.

loop

BmS equ &0005

org &100 i Start of prosrBn

Id c, 1 i BDOS consote lnput functlon
call bdos i Relurn characler ln A
cp .'rr i Ts 1t a slar?
Jr nz,loop i No, try agaln
ret ; Yes, return
end ; End of prqgram

Com.nard tails

After rhe CCP has loaded a transient p.ogram into the TpA any parameters passed tothis program in the command tail are placed at location &OOEO.'So, when you type M2
I4YPROG to^-a-ss€mble a protram, M2 is loaded into the TpA and the strinS MypiiOG is
stored al &00t1. with the lentth of the srrint ar &OO8O. The character folt;wing the lasrin the command tail is set to 0. Command line characters are precedd by -a leading
blank and are translated to Ascii upper case.

This allows the assembler to decide what action to take with the command tale. In this
case it will assemble MYPROC.

You can include as many parameters as you wish in the command tail up to 128
characters in len6th- However, iI each parameter is a new program it is up io you to
updale the command tail for each protram.
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Patc z€ro

Pate Zero contains a numb€r oI CP/M Plus calls and inlormation lor transient protrams.
The lollowint is a breakdown o{ the more r6eIul locations in Page Zero.

tocltr(x

Fr.om To

CqITNTS

&0000 &0002 Contalns a Junp lnstructlon to lhe BIOS ltarn start entr'y
polnl, Ihe address at, locatlon &0001 can also be used to
nake dlrect BI0S calls to the BIOS console sLatus,
conaole input, console output and llst oulput prlnltlve
functlons.

&0005 &000? contalns a Junp lnsLructlon to the BDos, lhe Loader or
the most recently added RSX. It serves two purposes.
Flrstly, JP &0005 provldea the prlnary entry polnt to
t.he BDoS and LD HL,(&0006) places t.he address fleld of
the Jump lnsbrucrlon lnlo the HL reSister palr. Thts
value -1 ia lhe hlghest address ln memory available t,o
lhe TPA.

&0050 - Identlfles the drlve fron whlch t.he lranslent. proSrarn
was loaded. A value of 1 to 16 i.dentlfies drives A - p.

&005C &00?B Default flle control block, FCB, area 1 inltialised by
lhe CCP fron the flrst comnand tall operation of Lhe
cordfiand line - 1f 1t exists.

&006C &00?B As focat.ions &005C - &0078 except for thls ftenory
contalns the FCB area 2. Note tha! thls area overlays
the last 16 bytes ol FCB area 1. To use the lnforr|)atlon
1n thls area a translent prograrn musL copy it to anot,her
localion before us1n8 FCB area l.

&0080 &00FF Default 128 byte dlsc buffer. Thls buffer 1s atso flt]ed
with lhe co nand tall when the CCP loads a transien!
proSran.
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APPENDIX YII

THE EXPRESSION EYALUATOR

The e)pression evaluator is a poverful proSram usd by both the Assembler and Monitor.
It allows nested parentheses and indirection as $/ell as logical operators and operator
precedence, Numbe6 can be entered in 3 bas€s - Binary, Dccimal and Hexadccimal.
Binaay numb€rs must be paetaced by "*'and Hexadecimal nuftbers by n&tr or n#tr, During
assembly a f$ircprcsents th€ current protram counter.

AII expressions are evaluated as a 16 bit number.

The operators provided are, in order ol precedence:

I t 1 BrEckets for rlsted expressions( ) BracLets for lndi!€ction

2 . Uultfply
/ Dlvlde
MOD Mod

3 + Plus
- Mlnus

4 = Equa]g
<> Not equal to
< Less than
<= Less than or equal to
> Greater tban
>= Crcater ttan or equal to

5 << Lo8lcaL sblft left

6 NOI Not

7 AND And

SORor
v lon Dxc rust ve or

)
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Unless nested in parentheses the expression with an operator of the hithest precedence
(I=hi8h 9=low) will be evaluated first.5o, 5-2+l is -l (ol &FFFF) not 9 b;t [f)]*3 is 9.

The rotr|d brackets are used for indirection. For example in the monitor you might want
to determine the memo(y address pointed to by the contents of HL plus the con'tents oIA. To do this you would type PR'ltiT (HL*A),

The reason square brackets have been used for precedence and the round brackets for
indirection is to retain the syntax oI round brackets used for indirectim in 280 assembly
lantuate.

All labels and symbols delined within a program can be included in an expression. This is
also the case within the monitor where you can load in a symbol table or define new

In the monitor you can also use system variable names such as HIMEM and LOMEM and
all register names in expressions. The conditional breakpoint routine included in the larte
version of the monitor makes full use oI the expression evaluator to assess a program,s
state and determine whether to terminate execution or continue, For lull inlormation on
usint the expression evaluator in the monitor see the section "The Expression Evaluator
And The Monitor".
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APPEIIDIX YTtr

KEY TRANSI-ATIONS

Thes€ are the codes which must be used in a phrase delinition to strint command
sequences toSether.

PCW

ALT-A
ALT.B
ALT.C
ALT.D
ALT-E
AL?-F
ALT-G
ALT-H

ALT-J
ALT.K
ALT-L
ALT.M
ALT-N
ALT.O
ALT-P
ALT.O
ALT-N
ALT.S
ALT-T
ALT.U
ALT.V
ALT.IJ
ALT.X
ALT-Y
ALT.Z

cPc

CTRL-€
CTRL.A
CTNL-B
CTRL.C
CTNL.D
CTRL-E
CTRL-F
CTBL.C
CTRL.H
cTnL-I
CTRL-J
CTNL.K
CTRL-L
CTNL-M
CTRL-N
CTRL-O
CTRL-P
cTnL-0
CTRL.R
cTnL-s
CTRL-T
CTRL-U
CTRL.V
cTRL-l,t
CTRL.X
CTNL-Y
CTNL-Z

code

0
,I

2
3

5
6
7
8
237
t0
11

12
238

15
226
1'-l

18
19
20
21
22
23
24

9
228
225
't6
229
5
127
211
212
233

codecPcPCW

ALT.[ CTRL.I 27
ALT-. CTnL-n 28
ALT.] CTRL-] 29
-- CTRL-{ 30
-- cTnl-o 31
ALT-< CTRL.< 218
ALT-> CTRL-> 219
ALT-( CTRL-) 22O
ALT-) CTRL-( 221
ALT-T CTRL-T 222
ALT-+ CTnL-+ 223
ALT-/ CTRL-/ 231
AlT-hyphen CTnl-hyphen 227
AlT-space CTRL-space 235

up 240
dorn 241
left 242
riaht 243
SHIFT-up 244
SHIFT-down 245
SHIFT-Left 246
SHIFT-rlAht 247
CTRL-up 248
CTnl-down 249
CTRL-left 25O
CTRL-rtaht 251

up

Ieft

SHIFT-up
SHIFT-down
SHIFT-Ieft
SHIFT-riAht
ALT-up
ALT-dorn
ALT-left
ALT-rlaht

TAB TAB
SHIFT.TAB SHIFT-TAB
ALT-TAB CTRL-TAB
DEL. CLn
SHIFT-DELr SHIF?-CLfi
ALT-DELr
]DEL DEL
SHIFT-1DEL --
ALT.lDEL
SHTFT-COPY SHIFT.COPY

RETURN RETURN 13
SHIFI-NETUNN SHIFT-RE"IURN 236
ALT-NETURN CTRL.NETURN 236
ALT-CAN CTBL-CLR 23O
ALT.CUT CTRL.DEL 232
ALT.COPY CTNL.COPY 234
t.l coPY 224
STOP/EXIT ESC 252
Enter edit node 253
Enter comtand node 254
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APPENDIX IX

SYSTEf,I ERROR MESSAGES

This section lists error messates relatint mainly to disc operation. These arc teamed
system error messates bccause they do not relate to any particular protram or command,
and may occur at any time.

Dlsc mlsslnS or read lail - netry lSnore or Cancel?

(1) The dlsc beln8 used has been tabn out of the alrive. Inaert
the dlsc and press n.

(11) The dlsc 1s not formtted.
Preas C to cancel the operallon. The dlsc nust, be for$atted
uslng DFoRl,t before lt can be used.

(111) PCII only. Thla error 1s glven lf a CF2DD dlsc 1s put lnto
drlve A, or the r|r.ong nay round ln drlve B.

(iv) The dlac llay be faulty or corrupted. Press R to retry. If the
error perslsts try re-forrattlnS the dlsc.

Drlve not ready - netry lgnore or CanceL?

The dlsc belng used has been taken out of the drlve. Insert
the dlsc and press n.

Dlac error - netry lSnore or Cancel?
Seek fa1l - netry I8lore or Cancel?
Data error - netry Ignore or Cancel?
No data - Retry Ignore or Cancel?
Mlsslng aaldrcsa rdark - Retry knore or Cancef?
Medla changed - Reiiy Ignore or Cancel?
Medla chanSe occurred - netry Ignore or Cancef?

If any of t,bese errors occur the dlsc nay be faulty o;
corrupted. Press R to retry. If lhe error persists Lry re-
fornattlnS the d1sc.
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Wrlte protected - Retry Ignore or Cancel?

The lrrlte protect tab is prshed 1n. R€lrove lhe dlsc, stlde the
t,ab oui, ard presa R.

Disc ursultable for drlve - Reiry Ignore or Cancel?

PCW only. The dlsc ln drive B is forrdat.tecl as a CF2 d1sc, ancl
so nay onfy be irltten to in drlve A.

Bad fornat - netry Ignore or Cancel?

The disc ls nol forilatled, or is of a non-Amstrad forrBt, or
lhe dlsc rrEy be faully.

File 1s read on ly

The chosen flle cannot be llrltlen to because it has been
protected. use AccEss to unprotect the fl]e.

Directory full

The max ilnun number of files atlotled on a dlsc has been
reached. There my slill be room on the dlsc, so any unuanleo
fl]es should be deleted.

Dlsc ful i

The storage capacity of t.he dlsc has been reached. Often thrs
can be rerEdled by erasing backup flles. Type ERASE *.BA( or
press ALT-f? (PC1,t) or CTnL-f9 (CpC6t28).

F1le not found
File does not exist

There is no f1]e of the chosen name on tbe disc. Check ttB!
ihe nane $as lyped correclly, thaL the cornecl disc ls ln tne
dr1ve, and that the correct drlve ls selected.
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Bad fllenarne

Tbe ccorblrqt,lon of characters chosen as a fll,emrle ls not
aUo,red. Val1d 

'IalEs 
conslsts of up to I charactersr followed

optlonall.y by a full stop and an extenslon of up to 3

characters. Certaln characters are not allowed.

Maxloum nunber of f1les open

There is a linlt to tbe number of files thai can be open at
the saDe t1ne. In nornEl use this linit wlll never be reeched.

Insufficlent nenory for proSran

The progran has used all the avallable conputer lnemory. Thls
error will not occur in nornEf use.

EXEC f1]e read error

A dlac error occurred rh€n readlng coflnands fron an exec flle.
Thls could be caused by reDovlng lhe cllsc contalnlng the exec
flle, or by a faulty dlac.

Thls progrero $1I1 only run under Anslrad CPIM Plus

Arnor cPlM Plus pnosraDa vrlll only rrork on ADstrad computers
slth CPIM Plus. In partlcular they v111 not run qn other CPlltl
systerF. Thls 1s becauae speciaf uae 1s nade of Anstrad
speciflc fealures to atlaln the best perfortnance.

If tbis nessage occura vhen using an funstrad conputer, whlch
1s posslble if aone other softr,rare ia installecl, all nay not
be lost. conlact Arnor for he1p.
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GLOSSARY OF TERIIS

ADDRESS
A number representing the position oI a byte in memory.

ARNOR
trThe land of the Kint". In the Third Ate ol Middle Earth Arnor was known as the
"lost realm oI tlle Northrr. The kingdom was re-established by Elessar after the
War oI the Ring.

ASCII (American Standard Code Ior Inlormation Interchange)
l. punctuation symbolE etc.
2, The form ot representation of a protram usint no special tokens, only ASCII codes.

ASSEMBLER
, l. A pr ram which converts assembly lanSuage mnemonics into binary machine code.

2. Another name for assembly lantuate.

ASSEMBLY LANCUAGE
The set of mnemonics which correspond to the operations the 280 processor is capable
of perlormint.

BANKED MEMORY
The CPC 6l2Ers and PCW'S memory is divided into blocks of l6k. Under CP/M
Plus these blocks are switched in 4 at a time for each of the 3 bank configurations.

BINARY
The base 2 number system, in which all numhrs are represented using just 2 ditits,
0 and l.

BIT
A binary ditit, 0 or l.

BREAKPOINT
A debutSing aid. A protram stops at a breakpoint allowint you to see whether it is
working correctly.

BYTE
8 bits. The unit ol memory usually used lor data lransfer.



CODE ORIGIN
The address oI the start oI the obiect code.

CODE LOCATION
Vhile assemblint, the address where the next byte of code is to be assembled,

COMMAND
l. An instruction to the assembler which aflects the listint in some way.
2. An instruction to the assembler or monitor to do somethinS.

COMPILER
A program which converts a hith level language sucfi as C or BCPL into binary
machine code.

CONDITIONAL ASSEMBLY
A {eature of the assembler which allows code to tre ass€mbled differently
depending on the setting of variables.

CONDITIONAL BREAKPOINT
A breakpoint which only occurs when a certain condition is true, e6. the contents oI
A is greater than 4E.

CP/M
The operatint system used on Amstrad 280 computers.

DELIMITER
A special character which tells the computer where a strint starts and ends.

DIRECTIVE
A instruction to the assembler which alfects the object code in some way.

DISASSEMBLE
Convert binary machine code to assembly lantuate mnemonics.

ENTRY POINT
The address to betin execution of a machine code protram.

FI RI\4 WAR E
l. The operating system.
2, Any protram contained in ROM.

HEXADECIMAL (HEX.)
The bas€ 16 number system, where letters A to F represent l0 lo lJ.
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IDENTTFIER
A strint oI characters which is the name of a symbol

INSTRUCTION
In the ass€mbler, a Zto mnemoiic or a directive or a command.

LABEL
A symbol which represents a posilion within a protram.

LINK
The operation oI ioinint two separately compiled or assembled programs to lorm
one Protram.

LISTING

/ L The ourput produced by the assembler on the screen or printer, showint the source

- 
code, obiect code, and addresses at which the code has been assembled.

MACHINE CODE
A sequence oI binary numbers which the 280 processor interprets as simple
oPerations.

MACRO
A sequence oI instrLrctions (for example to an assembler) representd by a single
name.

MARKER
In the editor, a pointer to a particular location in the text.

MNEMONIC
A strint oI characters which represents a 280 operation.

MONITOR
A protram used to help with protram debuggint.

OBJECT CODE
The machine code protram produced by the assembler.

OPCODE
The binary number representing a Zto operation,

OPERAND
/ The data which an operation acts on, olten a memory address.\
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OPERATINC SYSTEM
The machine code protram which accesses lhe hardware directly and is called by
user ProSrams.

RAM (Random Access Memory)
The main memory of the computer which can be written to aod read lrom.

RECISTER
A I or 2 byte memory location within the 280 processor which is accessed very
quickly, and is used by ZtO operations.

RELOCATE
Take a machine code protram and chante the address relerences throuthout it so it
will run at a different memory address.

ROM (Read Only Memory)
Memory which can only be read from.

SINCLE STEPPINC
A means of tracint the execulion of a protram step by step slbwint the
contents of memory, Ilats and retisters after each instruction.

SOURCE CODE
The assembly language program, consisting of mnemonics, directives, and commands.

STORACE LOCATION
While assemblint, rhe address where the next byte oI code is to be stored.

STRINC
A sequence of characters.

SYMBOL
A variable used when assembling.

SYMBOL TABLE
The list of symbols maintained by th€ ass€mbler.

280
The central processor (CPU) oI the Amstrad CPC 6l2t PCV t256 and PCv t512.
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r 103
8080 14

AC 103
A@ESS 1 1I
Addr€ss 149,15
AF ?5
Alternate reglsters 48
AND 18,19
APED 78.125
Argurent 33
ASC 65
Asc11 22,39
A$t 12,103
Assenbler 12-33, 127-131

BANK 65
Banked menory 36,55,137,149

BCPL 103
BDoS 135, 137- 141
BEEP 22
Blnary 149
Bros 13?-141
BlL 149
BTOAD 65
Block 8?

deflnlng 88
deleltDB 89
movinS 88

BM 98
Boot 139
EDT 43-44,64,7O
Brackets 142
Breakpolnt 149

condlllonal 40,46
settlnS and clea.lng 46
user deflned 46
$lndotr 35

BRK 42,129
BSAVE 66
Byte 149
BYTE 16

c 29-30,103
caT 111
cB 46,70
CLFAR IM
ClearlnA lhe lext !00
cls 70
coDE 13
Cordand 26,E0,93
Com€nt 12,23
coMP 66
CompaalnS

nenory 66
file 56

Conpller 29,103,150
CondlltorbL assedbLy 18,150
Condltlonal breekpolnts 40,46
@NFIC 110
Conf lgurat lon

of edllor 110
of Donltor 48,?6

Convert case of letler 82
coPY t 12
copylng

block 88
dlac 112
flle 112,114

CPr.{ ?6, 100
CPltl Plus 137- l4l
Cursor

1n editor 84
1n oonitor 36-3?,39

Data 16
DB 1?
DCOPY r 12
DE 75
DebuS8hg 9,49,70
Decfual 22
DEFB 17
DEFL 16
DEFM ]7
DEFS 1?
DEFII 1?
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Delet lng 82,84,89
block 89
character 82
flle 114
text 100
wortl 83

Del1nller 150
DF0RI'1 113
DFOXMD 113
DIR 111
Dlrecilves 12,14,127 t150
DIS 66
Dtsassenb11rE 150

a flle 66
lDtet11aent/slnple 37-38
neoory 3?-38,55-5?
vlth offset 68

Dls c
copylng 112
Ioadlng text, from 96
savlnS Lext to 97
start of day ?

Dlscklt. 113,116, 138
DRIVE 113
DRH 30
DS 17
DSL 48,?6
DUMP

a€senbl.er 23
monllror 66

Dfl 1?
DX 4a

EB 46,70
ac 71
ECOPY I14
EDIT 66
Edlror 7a- 125
ELSE 18-20
END 14,24
ENDIF 18.20
Enlry point 150
EOU 15,24
ER 39,71
ENACOPY 114
ERASE I12, I14,116
Error 13,42

systen error nessaEes 146
EU 46,?l
Exchanglng characters 83

EXEC 114, 124
E(ec flles t8,11O,122-125
Execuf1rlS code 43,47,64,72
Expresslon evaluator 142

use 1n aasenbler '14

use 1n monitor 40
EXTERN 29
Extemal cqnnBnds 26, 102
EXX 71

FATSE 18

8C 66
FD 66
Fleld 12,23
Flleiane 12,48

current 95,97
FILL 56
FIND

in edltor 90-92,100
ln monllor 100

Flrnlrare 150
Flaas 18,39,48
Fofliattlng a diac 113

Ctobal 90
c0T0 r00
cRouP 114

HELP 114
HEX 67
Hexadeclnal 22
HL 75

1B 46,? 1

rc 42,'t 1

Identlfier 15,151
IF 18,24
rFt 19
rr2 19
IFNOT 19,24
INFO 115
TNIT ?2
INKEY 22
INPUT 137
lnsert node 84
IDserllng text 82
Instruction 12,23,151
thte8ers l4
INTERNAL 1]5

)
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ru 46,72
IX 75
r.t 75

J[ll'{'P 41,64,72

KEY 120
Key tmnslatlms 144

Labels 12,33,38, 151
LarguaAes 108
LD 69
LEt 16,18,20,24
Llnk 151f5 r rruv rq

\ Llnklrla 2l ,27, 29
LIST

ln assembler 14,22
ln rcnltor 6?

Llstlng 23-24,151
r^ fllc ^F

LOAD
editor 96
nonilor 67

LoadlnS new lext 96
Local labels 32,33
Logical op€rators 142
LPHRASES 109,120
LS 67

nA r03
Machlne code 151
Macro 31-33, 151
uAcno 31-33
Marker 85, 151

block 88
plece 85

l,tDrs 6?
I'IEDIT 68
lteoory

/ banked 65,13?
( coiliands 65-69

edllina 36-38
polnter 36-3?,68

MEND 31-33
uEncE 97
Mer8lng text 97
MLOFF 32
MLON 32
tlt 103

r'r.rovE 68
fbenonlc 14r151
t40N ]03
Monltor 34-?7,111-125

connalrd sufirnary 132-134
MP 68,72
MSM 103

NAME 97
Nest lna 19, 14 3
NO@DE 13,21
NOLTST 22
NUttsB 100
NUMBMB 101

obJecl code 21,23,151
0bJecl fite 12,21
0D 68
opcode 151
operand 14,23,151
operaLora 142,151

Precedence 142
0n 18,19, 131

oRG 13,29
orialn 15,150
OUTPUT 23
overtrlle node 84

PACE 25
Page lengt.h

ln assenbler 25
1n edltor 98

Paae wldth 25
PARALLEL ] 15
PaPanelera for macao 33
Parentbeses 142
Passes 15
PAUSE

assenblea coirnand 22
EXEC flle comnand 115,124

PHRASE 120
Phrases 118-121
PL 98
PLEN 25
Posltlve 19

P.ecedence of operators 142
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PNINT SAVEB 97
ln aasenbler 21,22 Savln8 tbe text 97
1n editor 98 SB 46,?3
in monltor 40,68 SC 40-41,46,73

PBINTER 98 ScroUln8 84,86
Prlnter drlvers 110 SeerchlnS 90,91,100,101
Prlntlng the text 98 SEnIAL 116
PNINTOFF i15 SEIPRINT 110
PRTNTON 1r5 SF 48,77
Progran 12 SlngLe slepplng 34,43,152
PRoTECT 116 Sou.ce code 12,20,152
PS 69 Source flle 12120
PUBLIC 29 SP ?5

sPmL 116
oB 72 SP@LOFF 116
ourT 48,76,10r S0 43,74
oulTs 76 ss 43,74
O'rittlng Stack 39,42,4?

from edllor 100,101 Start of clay disc 7
froo nonltor ?6,77 Slalus lJindo$ 35

SToP 21
nAM 137,152 SlR 17
RC ?2 Strlna 17,90,152
READ 21 Substltullon
neadlnS fron source flle 20 oacro paraneters 33
nedsters 39,48,152 text ln edltor 90

edltlna 39,75 SflAP 98,106-10?
RELoC 69 St.applng betxeen text flles 106
nelocatlng 29-30,69,152 SYU 27,67
RENAME 116 SyDbol 152
Renanln8 a flle 116 SYI,IBOL 117
nEPEAT 20 Syrbol table
REPLACE 90-92,101 llsllng 1n assembler 23
nESET 77 llsting ln nonlto. 69
ReatorlnS deleted texl 83,89 loadlng lnto nonltor 67
nESUME 47,73 ravtng fron assenbler 27
RMEM 17,24 Synbols 15
RoM 137, 152
RR 47,73 TAr 99
RSX 139,141 TArL 69
RUNC 103 TEXT 16

TITLE 25
S 43,?3 Tolklen, J.R.R. 3,126
sAvE TOP 43-44t64,74

edltor 95,97 TYPE I l?
nonltor 69

T)
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uB 46, ?4
urfrlL 20,24
USER 1 14

Varlable 15

w8080 14

uB ?5
HIDTH 25
Windor slze 77
}JORD 16
URITE 21,23,29
HS 77

XAF 75

280 lnstructions
zR 75
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