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FRINT-TECHNIK-YIENHA HELF 128 FLUS C &4

CEHERAL

HELF 128 PLUS C &4 is 2 modul to make programming and  checking of  own
prograns exsier. It will be delivered as a3 Cartridgse-modul. This modul
must ke inserted in the CARTRIDGE EXPANSIOMS SLOT after wvou hauve switched
off the Commodore. After inssrting and turning on again the Computer  sou
will =ee aon the monitar the normaly SWITCH O picture  and  the =statement
PRIMT-TECHHIKE HELP 128 PLUS &4, or % FRINT-TECHMIK HELP C&4 PLUS #

HELF 122 FLUS C &4 requires no BASIC avea.

For the C 128 only, in BAHE 8 the ares from $16608 - 1698 iz required  for
HELF 122 FLUS C &84 and mae not ke destroved by the user. Otherwi HELF
122 PLUS C &4 pequires only areas which will be zlso used from BRSIC by
=imi lar commands.

Moritor armd Disaszemb ler also awal labkle for Flopps.

For the C 122 aonly: TRACE and SIHGLESTEP also with wariakles.

For the C 128 only: REHUMEBER and COMPACTER 16 times faster.

Far the C 128 onle: UHCOMPRACTER.

All HELF commands must only be ertered in DIREKT MODE Chnot in & procdessnnd
and have to bhegin in column 1. For  the sxecution of commands only
EAM-MEMORY LOCATIONS of ZERO FAGE =d STACE PAGE (8116 - B135 Hexad are
used., There are no changes in memory locations which mae  prevent
continuing the program be CONT.

HELF 122 PLUS C &4 consist of 4 parts:

1. BASIC-additiconal commands for programming sed sexecation:

22 commands: APPEMD, BASIC-REMEM, COMPACT., UHCOMPACT, OQELETE., FIHWO,
GENLIME, HELF, SIHGLE STEF, TREACE, EHD of SINGLE STEF =and TRACE, KILL,
REHMUMEER, “ARIABLE., MATRIZ, PAGE-LIST. HEXA +o DECIMAL, DECIMALE +o  HEXA,
CHECKIMG for- UMDEFD  STATEMEHT, opening FILE with CMOD, EHOD of CHMD,
FRIMTFRE<A> ., PRIMTFREC1>, DEWICE-modify.

2. DISASSEMBELER-MOMITOR:

13 commands for programming, checking, listing  and  for  execution of
machire languase programs in & C-564 memory and a0 FLOFPY-DISK  memor. It
represents & MOHITOR in combination with a2 DISASSEMELER.

3. O0S-commands
2 commands for Floppy-Disk.: Disk commands are sime lified.

4. 2-PASS ASSEMBLER +or £588-8515 MICROPROCESSOR

The opsraticon of each command is explained on the Ffollowing pages  in
detai l. v,

HELF 128 FPLUS C &4 restarts automatically after each reset. Howewsr, wou
ca. terminate it by the command: #K. I+ wou want to start it again without
turniing the C-84 off, just twe SYS 20668, IF sou work with the C© 122, »ou
must tvpe: BAMKS:SYSI2FE8 and the HELF 128 PLUS C 54 will be restart.
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[ 57 SR el Pt o]t e |
COMMAND—CODE : #A

SYNTAX 2 #H "NAME", O Czimilar to LOARD: O = DEVICE?

I+ DEVICE iz omitted, TAFE is assumed. HAME may only ke missing b TRPE.
Then the next program will be lozded. By means of this command 2 [Tl T
From tape or floppy will be added behind a program existing in the (=] T=T
Line numberz of the new program mae be less than o equal to those in the
o ld program. Also length of the singls prograns may differ.

The Jjoired programs can be REHUMEBERed with #F. HOTE: At the commands GOTO,
GOSUB,. THEM or RUM, it they have squal  line rumbers, alwswes  the first
occuring line number iz used. It is recommended ~ kefore  Joining two o
more progeans - to REHUMBER the =ing le programs that there i no douk le
line number and that the line number of the rew program is Rigker than the
mumbzr exizting in the memors.

RESTRICTION: Machire lanauages progrzas which are kehind & program  in the
memnory, are de leted by the added program.

| ] = et =
COMMAND-CO0E & #H

SYMTRHE #H

I+ the execution of 2 program had  been intercupted, this  command
Allows listina of the last executed command line.
Mhen interrupting is cauased by 2 program eeeor CERRORDY S the error-causing
part is displseed in REVERS form. This must not be the real srror because
& progrsam  error can cause  later on oan intertuption and aonly  this
interruption address is khnown.

Thiz commzarcd shall ke used immediztely  after  terminaticon of & program
because entering another command may change  memor: lozations  which  are
necessary for the operation and this conmand czn no longer be sxecuted.

F IHLC
COMMAMD-CODE: #F

SYHTHEA #F COMMARHD clistz 211 limes including this commseedd
#F YARIAELE Cli=s all lines inc luding th variak le nams
#F "STRIHG clizts 211 lines including thizs string?

Thiz command gives wou the possibi lity to list all  commands, warisbles,

Figures or s=trings in program.

Lppon searching for 2 YARIRBLE with & sinale letter 2y, A, all lines with
2 two-letter varizbhle having the =szme first letter will ke listed also
tey, 22, 3z

Lpon searching for a2 STRIHNG, it iz not necessary that it must be at  the
kegirnitg of quotation mark. Entering of #F" dwithout stringy  lists all
lines whers 2 string occurs.

Upor sezeching for 2 HUMBER feg. 122), 211 lines with a figure including
thiz part will ke listed Ceg. 212260,

o
w
m
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Upon searching for & COMMAND, this commznd may alsoe ke entered in  an
abbreviated form (ea. OF for OPEM>. It iz also possible to use COMMAHDS
with MUMEERS, eg. GOSUE S68 or with YARIABLES, =%. IF A. In thiz cazes it
is important to enter in the same way as in a program, =9. GOSUB 5868 if no
space had been left or GOSUE SOE with space in prodram.

Listing of all displaved lines can ke slowed domn by the CTRL kew and
locked by the SHIFT kew (as long as »ou press it). Termination kv the STOP
ke,

These lines can be printed with a printer by using the @ "CMO " command
Clike a list-printing.

DODELETE
COMMANDO-CODE :  #0O

SYNTAR & #D 188 tetases line 188D

#0 1686 terases up o line 163>

#0 186~ terases all beginning at line 188>

#O  166-208 Cetazes all from line 1686 ta lins 266D

#0 without operand is treated as SYMTA: ERROR
to prevent disturking the program unintent
iomally.

With this command 2 part of the program cam ke deleted without entering
sach line number. A machine language program behind this progeam  is  HOT
DISTUREBED by this command.

After execution of this command & continuation of a program with COWNT  is
no  longer possible.

SEHL IHE
COMMAMD-CODE : #G

SYNTAX f. C &4: #G A.EB A = initial line rnumber
B = =steps between linenumbers

#G without A and B: 188, 18 is asumed.

SYNTRAX . C 122:#6 A A= stepsz between line number

Eepetition of #G End of GEHLIME

After entering this command 2ach twping of the RETURM-key prints a new
line numker. The line numker is incremented automatically by the valus B,
This command is useful for writing a progeam.

With the C &84, this program is terminated by deleting the LINE HUMEER by
DEL and pressing RETURH. The Frogram can also be terminated by pressing
SHIFT-RETURN fwithout deleting of the line rumber?.

Mith the C128, this program is termineted, if wou repsat #06.

The initial line number must be in the ranges 8 to &2993, The increment of
the line numkers must be in the range 1 to 255, I+ »ou put in other
numbers, wou see: ILLEGAL GUANTITY EREOR. I+ vou reach a value higher than
£3999 then 64088 is subtracted from this valus and the rest is disp laved
as present line number.
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TRACE
COMMAND-CODE : #T

SYNTAX: #T ¢ d
SYNTAX: #T.A.E.C ¢ for C 128 only. Shows the actual values of 2
wvariab les?

This command causess the execution of a program line ky line. Execution
stops for a short time after executing one line. Then it continues at  the
rnext line. If the SHIFT key is pressed during execution, the program runs
ety s low 1. :

Wher starting a BASIC~program with RUN, GOTO, GOSUE or CONT, at the top
screen line the line number of the next line which will be executed
appears. By execution of this line, this line number will ke moved to the
left side and in front of this line number the line number of the next
line which will ke executed is diselayged. The last 6 line numkers are
disp layed.

The content of the next program linse which will be executed is displayved
in the second and the third screen line.

The first three screen lines are deleted each time before a new command
will ke executed. IHPUT-commands are also a part of an entry it these
commands e in the first @ lines. Neverthe less to continue the program
without errors it is possible to put the cursor on  the fourth line and
thern doa the entrs.

The program can ke interrupted svery time with the STOF key and continued
with CZONT.

Thiz command is present until it is terminated by the command #E = END
TRACE and STEP.

The =zix lire numbers are stored in the memory locations from  $8122 -
$A1320, These memory locations should not be modified by FOKE by esxecution
of this command.

=Z=IHGLE =TEFRF
COMMAND-CODE : #5

SYMTRE : #3 (C 584 and C 1232
SYNTHR #5,A,B.C (For the C 128 only. Else like TRACE?

This command causes a3 Basic-program to be executed line by line. Execution
stops until one of the two SHIFT KEYS is depressed shortly. I+ one  SHIFT
KEY is held down, Basic—program runs =lowly ¢simi lar to TRACEDX.

Wher starting execution with RUM, GOSUE or COMT or GOTO, at the tor =screen
lite the line number of the next line which will be exescuted appesars. By
execution of this line. this line numker will ke moved to  the left side
and in front of this line number the line number which will be executed is
dizplaved., The last & line numbers are displaved.

The content of the next programm line which will be executed is  disp lawed
in the second and the third screen line.
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The first three screen lines are de leted =ach time befors a new command
will be executed. INPUT-commands are also a part of an entry if these
commands are in the first 3 lines. Hevertheless to continuse the proaram
without errors it is possikle to put the cursor on the Ffourth line and
then do the entry.

The program can ke interrupted =all the +time with the STOP  key and
continued with CONT.

This command is present until it is terminated ke the command #E = EHND
TRACE and STEP.

The six line numkers are stored in  the memory locations from $6122 -
$0128. These memory locations should not be modified by POKE by execution
of this command.
EHDO o+Ff TRACE =rnadd =STEFR

COMMAND-CODE : #E
SYMTRH & #E

This command changes the execution of a Basic-program back to  the
MORMAL-MODE. For switching from SINGLE-STEP +o TRACE or wvice wer=a  the
command #E is not necessay.

REHLUMEER

COMMAND-CODE : #R

initial line rwmber
increment of line numbers

SYHTAR : #R A.E A
B

non

#R without A and B: 188, 16 is assumed.

This program renunbers a program stored in memory. The  proacamm
checks automatically for UNDEF’0 STATEMEMT . At the same time all  GOTO,
GOSUB, IF THEM, ELSE, COLLISION, TRAP, RESUME and RUN statements followsd
by one or at ON statement by more line rumbers, these line numbers e
also changed. IF the programm find this error  wou  should correct it
hecause it & nonexisting line number appears it will ke nunkered o 855335,

With thiz command a program can become longer or shorter depending on  the
initial line numker and the icrement.

The initial line number has to be in the range from @ to 63339, The
increment of the lime numkers has to ke in the ranges from 1 to 255, By the
ehtry of other numbers the program will be  interrupted with: ILLEGAL
GUANTITY. NOTE: I+ there is 2 <line numbker greater than 639928, from  this
figure 548008 are subtracted assumed as new line number. The order of these
program lines, however, is the same.

A program can be renumbersd repeatly without being destroved. A machine
larguage program after the Basic program is not altered. If  the program
tind a line number by renumbering which is areater than 632933, execution
is interrupted and vou see: SYNMTAX ERROR.
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REIAELE= DU~
COMMAND-CODE & #Y
SYMTRX : #Y

With this command 211 non arrawved YARIABLES used in a program cam be
listed with their current value after terminating the sxecution.

Listing iz made in the sequerce of the activation of the uvariakles.
All variables are printed in such a way that their values can be listed,
edited to new values and with the COMT command given +to continue the
proaram with the new valuss,

Listing of YARIAELES can ke =lowed down by CTRL key aznd hold on with
SHIFT key <as lony as vou press it). You can interrupt by stop key.

It is also possible to print the YARIABLES with =2 printer like a
normal listinmg by ¢ CCMD).

HRERAY DUrHFE
COMMANDO-CODE & #M

SYMTAX: #M

With this command 211 ONE OIMEMSIOHAL or MORE ODIMENSIONAL VARIABLES
used in program can be listed with the current wvalues after terminating
the execution.

Listing is made in the sequence of the activation of the wvariables.
All variables are printed in such a way that their values can be listed,
edited to new walues and with the CONT command given to continue the
program with the new valuss,

Listing of the VYARIABLES can ke =lowed down ky CRTL key and hold on
with SHIFT key (as lony as wou press it). You can interrupt by STOP key.

It is also possikle to print the YARIABLES with & printer like a
rormal listing by ¢ (CMD).

FRAGE LIST
COMMAND-COLDE : #L
SYNTAX : #L n t = line number
#L without line number = listing from begin

Listing beyins at the first line number of the program and lists the
contents page by page’ (25 lines) on the screen. To list the next page you
have to press the RETURN key.

I+ vou press the ARROW UP KEY: T the paus kefore is listed.

This program can only be terminated by pressing the STOP key. The
cursor is alwayvs situated in the left bottom corner and the listed program
on the screen will not be scrolled upwards.

As this command is only appcinted to list on the screen an existing
CMD will be terminated before sxecution and not opened again.
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COHYER=ZION Freom HE=A o DECIFAL

COMMAND-COCDE : ' #

SYNTARK : ! #HHHH

A HEXADECIMAL HUMEER wup to 4 digits is comwverted to a DECIMAL HUMEEF.
For the values 18 to 15 the letters A to F have to ke used.

COHYYERS=S IO From DECIFAL o  HESEA
COMMAND-COLE = 3
SYNTAN : 1 $DDD0DD

A DECIMAL HUMEER C(positive From & +to E5535) iz converted +to =
HEXADECIMAL MUMBER wpe to 4 digits. For the walues 10 to 15 letters A to F
e used. With this command also uvariakles can bhe used.

EARA=SIC FREHEI

COMMAND-CODE 3 #E
SYMTAX ¢ #B
This command can ke used threefold:

1. A BRASIC program delsted by HEW is activated with this command.

2. A BASIC program is set free from a machine larnguags proorsm
which is appendsd or a progr. part which has been appended by
OVERLAY mistalenly Frogram—end Fointer is set mew.

3. I+ wou hawve loaded a BASIC program and after loading no CLURSOR
appezrs and  only with STOF-RESTORE the CURSOR apwpezrs, this
command should be used to set new the program Fointer.

This command is not allowed to ke used if no BASIC program is  in

memory because it is possible that program lines with undefined content
can occur,

Dpee=mins oF FILES =2eaad CRD
COMMAMD-CODE & 4

SYNTAX & d od = DEVICE HUMEER (4 - 21>
S without d: DEVICE 4 is assumed
This command opens an OUTFUT FILE with the FILE HUMEBER 255. I+ this
FILE iz already opensd it does not lead up a FILE OPEN ERROR with CLDSING
OF ALL FILES kut the existing open FILE will be used +for the CMO. By this
commarnd 3 SECOMDARY ADDRESS iz not possible.

Thiz command does the folloawing command parts:

1. DPEN 255.d d = DEVICE
2. CHMO 255
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SR =ged SO IFSG OF FILES
COMMPHU-CO0E : 2
SYMTRH 2
This command terminates a CHMO and closes the FILE 255,
MO IFYIFS DOF A DEY ICEHUOMEER o DoO=s
COMMAND-CO0E & £
SYNTAN @ & d d = DEVICE MUMEER <4 - 212
Mith thiz command the DEVICE HUMBER +for 005 and ASSEMBLER can he

modified., Euverw time wou switch on the HELF 128 FPLUS © 64 the DEVICE
HUMBER will ke 3.

ool o Y
COMMAHO-CO0E : #K
SYHMTHY : #1
With this command HELF 128 FLUS C 84 is switched off. HELF 128 PLUS C

&4 i= then comp lete v turned off and there is no  interruption For  other
prograns with the =zme SYMTAX.

ZOMFARC T OR
COMMAND-CODE : #C

SYNTAH 3 #C oo d = DEMSITY <1 - 24@)
#iZ without oz DENSITY 248 is

assumed.

With this command 2 BASIC program is condensed. All unnecesszary SPACES and
all REM are remowed. Lines are joined till the length ddensitwel wanted is
achieved except iFf they e Jjumpsd-on lines.

Before the program is compacted, it is checked for UNDEFD STRATEMENT. I+
thiz ertor occcours, execution is interrupted and the compacting stopped.

After compacting the program is REMUMBERsd by 1,1 to ast an  absolut
density,

COMPACTED programs run faster because the +time for Finding a line is
shorter For Jumping commands. Unhecessary SPACES and REM cost time. A once
compacted program iz very difficult to dizentrangle and to modife. A
compacted program should only be used for the sxecution of a program  and
rot for the test phase. Kesp always a copy of the original uncompacted, in
case voy want to change a line.

D ZOMFE R T O

COMMAMO-CODE ; HOE
SYHTRX: #C8

This program works with the © 128 only! Frogrammes compacted with the
HELF 122 PLIIS C £4 MAMUAL
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commard #C, will make uncompacted.

CHECK IMSG o HOEF "D =STARATEMERT
COMMAND-CODE : #U
SYMTAK : #U

The BASIC proarzm existing in memors iz checked for UMDEF "D STATEMENT. 1+
=uch an error is found wou see the line number of the progeam line in this
FORM:

UMOEF 01 STATEMENT ERROR im 186 Cif this error has heen found in line 1865,

FREE mMEMIRY LOCAT IOR=
COMMAND-CODE . C &4: ¥
SYHTRH : ¥

COMMANDCODE for © 128: ¥ or %@ CFree memors for progrsm )
#1 Cfree memory for warisble 2
SYMTHRX f. C 128: ¥@ or #1
This command rep laces the command: PRIMTFRE <82 of the C &4, also the
PRIMTFREECE)Y zned the PRINTFREECL) commanid of the © 128

O ISASSEMELER MOHI TOR
COMMAMD-KEY : 1

Witk  this kew wou are starding & MOMITOR  program whers the
BASIC-ERITOR i= disabled. This program  seruices 13 commands  which  are
described on the followingesyss in detail.

MOMITOR mesns: The address of a memors location is often shown by an
16 BIT address direction and alsa by this microprocessor and by this
MOMITOR in HEXADECIMAL (short: HEXAY which has up to 4 digits. These
contents (OATAY are shown ke an 8 BIT data direction and alsc ky  this
microprocessor and by this MOMITOR in HEHA which has up to 2 digits. By
thiz MOMITOR +the address will ke diselawved on the left =ide. The content
(Data) is diselaged two spaces right of them.

For indication smed irput of 2 HESA walus the digits § - 2 and for the
waluse 18 - 1S the letters A - F are used.

The DISASSEMELER-MOMITOR zllows 2 MODES (switch kewd which zre  in &
defined position when sterting this program sach time. For MODE »ou can
thinl: of & switch key which remains in & position until it is  switched
aver,

MODE 1: MOOIFYIHG of ADORESS or DATA

Each time when startimg the DISASSEMBLER-MOMITOR +he ADDRESS MODIFY
MODE is an. Because the same kews (8 — 39 znd A — F) are used for  changing
of ADDRESS anmd DATA, it iz mecessary  to determinate, what has  to  he
chanyed.
MOOIFYIMG af ADDRESS: COMMAMO-CODE: +

Rfter twping this command kew the Lews @ - 3 and A - F  mocdify  the
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address in the following way: The entered value is written to the fourth
digit, all other walues are shifted left one position and the highest
palue i= eliminated. The COMTENTE (DATA> of thi= new address is printed.
MODIFYING of DATA: COMMAMD-CODE :

After this command key has heen depressed, the kews 8 - 9 and A - F
modify the address contents (OATAY in the faollowing way. The entered value
is shifted to the second digit and the former second walue is shifted +to
the first digit. The former first digit value is eliminated. The entered
value is immedizte ly read out and dizplaved again. I+ at thiz address =
EDOM exists thers, the input causes no operation. So the MOMITOR can  also
he uzed for a ROMARAM checler.

MODE 2: QUTFUT at SCREEN or PRIMTER

This MODE i= only wvalid for the OISASSEMELER, kecause for the MOMITOR
only the screen is used CWith MOHITOR the contents of the selected memory
locations is permarnently read out a2nd displayed. This is useful to
recognize a TIMER REGISTER or =imilar memorsy locations). At eackh call of
the OISASSEMELER MOMITOR the SCREEM MODE iz turned on.

OUTPUT to SCREEM DISPLAY: COMMAMD-CODE: 1

After pressing this command key the OISASSEMELING output switched +o
the scresn.
OUTFUT +ao FRIMTER: COMMAND-CODE : [

After pressing this command key the DISASSEMELING output is  switched
to DEVICE 4 for the printer. It i= not necesszary to open a FILE.

MODE 2: DISFLAY of COMPUTER MEMORY or DISK MEMORY
BY means of this DISASSEMELER-MOMITOR it i= possible to list  the
memoty locations of a connectsd FLOPPY-DISK <ROM and RAM>. LUpon each

starting of the DISASSEMELER-MOMITOR, progaram is switched +to COMFUTER
Memors:’ .
COMFPUTER MEMORY : COMMANO-CODE :

Aftar pressing this command key program is turned owver to COMPUTER
memory and the contents of the COMPUTER memory location is dise layved.

DISK MEMORY: COMMAND-CODE : <

After pressing this command key program is turned over to DISK memory
and the contents of the DISK memory location is displayed. In this status
memorsy content is only read out for one time in opposition to COMFPUTER
MEMORY =0 that the DATABUS is not obstructed constantly.
INCREMEMT AODRESS @ COMMAND-CODE : RETURN-KEYE

The address is incremented by ons. The new address and its contend
overwrite the aold line
DECREMENT AODRESS : COMMAND-CODE: 1t

The address is decremented by one. The new address and its content

HELP 128 PLUS C 64 MANUAL Page 12 APRIL 1236
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overwrite the old line.
RUN = COMMAND KEY: #

With this key a machine lanauage program with the desired address  is
started. With RTS in a machine language program wou jume  in  the MOMITOR
again. If DISK MEMORY MODE is on, with this command also 2 programm in the
FLOFPY-DISK cam be started. Here MONITOR is not chstructed.

EAMHEERI TITHI HG

COMMAND-CODE +. C 12g8: s Ncommar or . todat )
SYNTAX +. C 128: » CBAHK -1
. CEAME +1>
COMMAND-CODE £, C &4 : wecacclat
SYNTARX +. C &4: . CBAME.  +1> repeat for EAME -1

OISASSEMBLER 1 COMMAMD: COMMAMO-CODE : —

Twring this command key causez the disassembly of one commaend
starting with the selected address. I+ PRINT-QUT-MODE is =elected, this
output is directed to DEVICE 4. I+ thizs is nfno command-code, #%¥¥  is
displaped. All disp laved addresses and datas are HEXA-DECIMAL and hawe not
rut ahead a2 F-character for sasier readabi lity.

COMTIHUED DISASSEMBLER: COMMAND-CODE : SPACE-KEY

Disassemb 1y starts after tvping this command key at the selected
address until STOP key is depressed. Printing can be =lowed down with CTRL
as with listing and it carn bhe stopped with & SHIFT key fJas  long as  wou
press it), I+ PRINTER-OUTPUT-MODE is selected, this output is directed to
DEVICE 4.

TRAHSFER (for C &4 only): COMMAND-CODE : @&

Only possible in the COMPUTER memory (also in DISK-MODEY. Witk this
command programs or datas can ke moved from one  memory  location  to
another. The contents of the moved datas is the same. Length of the moving
program is without LIMIT. Before the command key is allowed to he presszed
the following sntries have to be made:

1. START ADORESS of +the moving program to the memory locations:

8822 low—-part and BA23 high-part
2. END ADDRESS + 1 of the moving program to the memory locations:
8924 low-part and BA25 high-part

3. BEGIMNING RODRESS - where to mowve the FROGRAM, is to ke =elected

in MONITOR and then typing the command kew.

EXAMFLE: The BRSIC-ROM CABGE — BFFF> shall ke moved up to the RAM memorsy
(starting at 20885,

1. Tyring the COMMAND KEY + CADDRESS-MODE >

2. Put the ADDRESS to Q@22 CEntry: 8 8 2 2>

3. Typing the COMMAND KEY ~ ¢DATA-MODE>

4. Change the contents at 0822 to 9@ (Entrwv: 8 @2

S. Press RETURN key CINCREMENT to 8823)>

6. Change contents of 8823 to AB CEntry: A B2

7. FPress RETURH key ¢ INCREMENT to B8824)>

8. Change contents of 8824 to 88 CEntry: B8 8 2nd address
+ 1 = Ceaa

9. Press RETURN key CINCREMENT to Q825>
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18, Charye contents of G625 to CH CEntry: C @
11.Pres=s COMMAHD KEY + {ADDRESS~MODE >
12.Fut ADDRESS +to 20668 CEntr+: 2 8 @ @
12.Press command key (Transfer follows)

FEETURH +to BRSIC: COMMANO-CODE : =

DISASSEMBLER-MOMITOR program iz  terminated. Al interrupted BRSIC
Erodram can be continued by CONT after using the DISASSEMELER-MOMITOR.
Cuo= =LUIFFORT
Thizs part of progeam shortens znd sime lifies  the handling of DISK

COMMAMDE in DIRECT MODE. By HELF 122 PLUS C 64 is precontigured a  default
value of 8 for the dewvice rumber. The following commands e avai lakle:

LOAD PROGEAM with re locating: COMMAMD KEY: ~

A program nEome must exist after this commaend lew. It can alsa be
on e 2 part of the name, but it has to end with %), Betwsen command cocde
and prodraam fEme fo o gquote naek oF space may ke inserted.

LOARD PROGEAM without relocating: COMMAMD KEY: X

Imput svntse like LOAD PROGEAM with relocating., The program is  #ot
loaded according to the Bazic-beyin—pointer, bt as the disk
proar-sgn—begin-pointer,

LOAD FROGRAM with relocing + RUN: COMMAND KEY: T

U]

Irpat  swntaee like LOAD  FPROGREAM. After loading, program  staet
agtomatical .
SAYE FROGRAM : COMMAND KEY :«

Input swntse like LOAD PROGRAM. MWith a dual FLOPPY it is imporiant to
erter the ORIVE number before the progeam name in the following  form: @@
HAME for ORIVE B o 1 :HAME for DRIVE 1. If a STATUS-ERROR occurs
dur-ing saviog, ing iz s=topped and the DISKSTATUS is listed. IF it is &
FILE EXISTS ERRORE i are askoed: OVERMWRITE YESAHD. The progeam on DISKETTE
iz deleted by B v Y oznd the rew program is recordet.  If the same
SRR OCCUEE O

2, the dizsk should be tested for WRITEPROTECTION. If
wod emter M nothing is deleted and new recordet.

After termination of saving, DISKSTATUS is dise lawed.
VERIFY FROGRAM: COMMAMD KEY: <

Comprars the cunténts of a BASIC programfile on disk with the progeasm
current s in memor.
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COMMAND CHAWNEL 15 COMMANDS : COMMAND KEY: @

The command +ollowing this command key is to snter without comma  and
quote mark. ed.:

ENA :NAME , 1D = & HEW of & diskette with ID
(R ) = INITIALIZE DRIVE B
BSE sHAME = delete a program

BLOCK READ +o CHAMHEL 2 from DRIVE 8
TRACK 5 SECTOR 2

COPY of 3 program

DUFPLICATE +from DRIVE & o 1

BB-R:2 B8 5 2

BC1 :HAME=8 : HAME
B0l =6

M—command cantot ke used with this command. These commands are not longer
mecessary because of the OISASSEMELER-MOMITOR.
TABLE OF CONTEMTS: COMMAMD KEY: #

Witk this command key the table of contents C(DIRECTORY! i= listed on
the scresn. I+ »ou hawe a dual floppy wou can select with $8 or $1 which
drive vou wart., IFf wou enter CMO betors thiz command, the director: will
be lizted on the printer.

A program residing in memory will HOT ke de leted.

DISK-STATUS INPUT: COMMARHD KEY: @ without text

Is this commarid key (without text) pressed, DISK-STATUS is diselayved
on the scresn, a CMD is closed.
GET CHAMMEL 15: COMMAMD KEY: > without text
One single character is displaved +rom the COMMAMD CHAMMHEL  in

HEXADECIMAL. It is used after the command M-R. HOTE: After M-R no  INFUT
with the command kew @ iz allowed bhecause it transmits no END CHARACTER.

RAEZEMELER

COMMAMO-CODE: O
HELF 12& PLUS C &4 ASSEMELER only operates with 2 FLOPFY-OISK!

HELF 128 PLIIS C 54 ASSEMBLER iz a 2 PASS-ASSEMBLER and can be called
up constantly and uses for its execution no aid programs.  For malkking a0
ASSEMELER-SOURCE-FROGRAM w0 meed no  own  EDITOR  hkecause  the ASSEMBLER
trans lates 2 SOURCE-FROGEAM - made with the BASIC-EDITOR - without errors.
And so the comelete HELP 122 PLUS C &4 commands can ke used for making an
ASSEMELER SOURCE FROGREAM, mainly: GEHLINE, REHUMEER, AFFEND, DELETE, FIHD
and PAGE-LIST.

2 FASS ASSEMBLER means: An ASSEMBLER-SOURCE-FROGRAM iz translaked in
ESxx machine larnguage cods, The SOURCE PROGRAM which is on & diskette, is
red for two times. At the first pass the address of all LAEBELS which e
in program are found out, At the second pass all i= translated in machine
larnguages code,

Before calling the ASSEMELER, an  ASSEMELER-SOURCE-FROGRAM  with  the
BRSIC-EDITOR must be made. This progeam contains instructions line by line
which e trans lated by the ASSEMELER. Each line has & line number like &

BASIC-COMMAMD LIME which can be from 8 - 3993, =imilar +o a BRSIC
HELF 128 FLUS C &4 MAHLAL Faue 15 AFRIL 1985
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SSEMELER  LIME contais toco BASIC only  one

EMELER LIHE must loolk

2. Ane A
commard. A6

LIHE HLIMEEF CLAEEL » OFCODE OFERAHD CREMARE »

Ezach lirme must also hawve an OPCODE CCOMMAMDD. The bulk of the OFPCODE
CCOMMAN =till meed v OFERAHD CADDRESZ) to ke able to execute this
command. In such 3 cass theres must also occur  an OPERAMD CAOORESS>. A
LAEEL =vrd = REMARE need not to occcur, Foro sach line only 1 LINE HUMEER, 1
LABEL . 1 CQFCDDE amd 1 REMARE iz allowsd sewd betwssn the single kinds there
must ke 1 space st least,

ESHABSESE

cegin with & letter. A LABEL may  only
= and humbers. Howsver, woud are not allowsd to use ans of

the 56 ressrues ODES CCOMMAMOSY z2ed the reserwved single letters: A, H,
( OF. A LABEL in & program iz used if »ou want to

= sub—progt-am. I+ the ASSEMELER recognizes & LARELE
latirng, the present memory sddress (PROGEAM FPOIMTER? will he
thiz LABLE. IF =t this OFPERAND C(ADDRESS) instead of 2 numeric
address this LABLE is used a SYMEOLIC RADDRESS, then the ASSEMEBLER  put
in the ADORESS which has b 1 &1 located to this LABEL. I & LAEBEL ha=s not
bz defined a2t this moment in the first PASS, howswer, oocours 3= SYMBOLIC
then the ASSEMBLER resetrwuss 2 BYTES for this ADDRESS. And  so a1l
ZERD-FAGE LABELS must ke defined a=s OPERAHD hefore they occur because a
ZERDO-FAGE ADDORESS meed=s only 1 BYTE.

QP C 0 OFE

Mreemonic fors the &85=x microprocessor, It conzists of 2 letters and
thzre are S8 Conm 58 commands the HELP 122 PLUS C© &4
AZSEMELER =ti 11 knows the ASSEMELER-DIRECTIVES CFSEULDD OFCODES).

1]

The ESxx-microprocessor khows the following S8 OFCODE

i)

ADC = adding with caers

AHO = AHD-conmection

AZL = mowing 1 BIT +to the left side BIT 68 = @

ECC = relative jumpe if C in status = 8

BCS = relative jumpe i+ C in status = 1

EER = relatiwve jump if 2 in status = B8

EIT = checking for EIT 7 zed &

BMI = relative jump if H in status = 1

EME = relative jump i+ 2 in status = 1

EBFL = relative jume if H in status = 8

ERE = program interrupt T oand B oin status will be 1 {HD OFERAND>
EVC = prelakive jumpe i V in status = @

EVE = relative jump if VY in status = 1

CLC = C in status will ke B {HO DPERAND>
CLO = 0 in status will ke & CHO OFPERAMLC
CLI = I in status will ke 8 TNO DPERANDY
CLY = ¥ in =status will ke @ ¢HO OFERAND>
CMP = compare memory with accuna lator

CPH = comps & memnory with H-register

CRY = compare memorsy with Y-register

DEC = decrement memor: <memors — 13

DEX = decrement H-register <X - 1> CHO OFERAMND)
DEY = decrement Y-regiszter Y - 12 (NO OFERAND>
HELP 128 FLUS C &4 MAHUAL Faye 16 RAPRIL 1986
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EDR EXCUSIY-DR-connection

INC = incremsnt memory (memory + 12

IMN¥ = increment X-register <X + 12 (NO OFEERMDO2
INY = increment Y-reaister (Y + 12 CHO OFERAMD
JMP = JUMP akso lut or indirect

JER = sub—program is called

LDA = load accumulator with memory content

LOX = load ¥-register with memory content

LDY = load Y-register with memory content

LER = mowving 1 BIT to the right side EBIT 7 = @

HOF = no opsration CHO OPERAMDD
ORA = QOR-connection

PHR = accumulator in the stack CHO QFERAMD?
FHP = status in the stack CCHO OFERAMDD
PLA = accumulator of the stack CHO OFERANDO2
PLF = =status of the stack CHO DFERAHDY
ROL = mouving 1 EIT to the left side BIT 6 = CARRY

ROR = moving 1 BIT to the right side BIT 7 = CARRY

RTI = return of interruet CHO OPERANDY
RTS = return of sub-—program CHD DOFERAMD)
SEC = subtracting with carry

SEC = C in status will be 1 “HD OPERAMDY
SED = 0 in status will ke 1 (MO OFPERAMDOX
SEI = I in status will be 1 ¢NO OFERAHDD
2TA = load accunmulstor in memor:

STX = load ¥-register in memory

STY = load Y-register in memory

TAX = transfer accumu lator to H¥-register ¢NO OFERAMD>
TAY = transfer accumulator to Y-register ¢NO QFERAHDO>
TSH = transfer stack-register to X-reaister cHO OFERAMD)
TEA = transfer R-register to accumulator (NO OFERAHDO
TES = transfer H-register to stack-register CHO OPERAHMD>
TYA = transfer Y-reaister to accumulator CHO OFERANOM

OPERAND:

Arn OPERAND is the address part of an OFCODE. The &5xx microprocessor
knows 13 kinds of addressing. By some of the 56 OPCODES wou can  use  more
addressing modes, by some only one and there e OFPCODES which need no
address because the command is occured within the processor. For the 13
addressing modes mentionned shove the memory addressing - which i= seized
at the processor - is 16 BIT or 2 BYTE long. But if wou have a ZERD-FPAGE
address only 1 BYTE must be used for the address bhecause the higher 8 EBEIT
are all 8. For these one or two BYTE-addresses the following figures can
bhe used:

DECIMAL HUMEBERS: An address which kegins with 2 number i=s  interpreted as
decimal number. The number must be between 8 and 55525,

HEXADECIMAL HUMBER: An address which hegins with the Dollar-character $ is
interpreted as hexadecimal numker. The number must be betusen $FA086 snd
$FFFF.

OCTAL HUMBER: An address which begins with the E-character is  interpreted
as octal-number.

BINAER NHUMBER: An address which begins with the X-character is interpreted

as binaer number. Length of the number ue to 16 digits and the number can
only ke @ or 1.
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ASCIT MUMEER: A odiui 2 character whickh follows after 2 o & " is
trzmsformed o an ASCII CHREF CODE.

SYMEOLIC ADOR
rdmE i addde
The OFERAHD

mudmbEes . honese,

The address whickh ke longs to this  symbol  is uzed as

Jdoired of more of thizs rumbkers.  Between the zingle
must be a + Cfor adding? or & - CFor subtractingd.,

swembon 1ic auidr iz nmeeded, =o at  the

If only the low-paet of 2 funbes or =
there must ke the "=maller character" <.

2hd of this rumber or addees

I+ anly the Righ—pzeet of this nunker or symbo lic scdde
the ernd of this number . or acddee: thizte must be the g

iz needed, =o at
ater character" .

AODORESSIHNG MOoDES:

1 IMHEEIIFITE The datas are in  the BYTE Following the command., This
addr gocls iz 2 BYTE long. First BYTE = OFCODE: =econd BYTE = DATAS.
can ke betwsen 8 and 255, In the Assenb ler-source the OFERAMD

-t begin with the #-character znd iz only allowed to ke 1 BYTE long. eqg:
LOA#$2E ¢ losd sccumu lator with the HUMEER $#28 = decimal 322

AESOLUT: in the 2 BYTE thers iz the low-paert and in the 2 orne  there
the high-part of  the addres whers  the datas are. In the
mkx ler—=aur the OFERAHO cze EYTE long. Eg: STA F6374 (Sawing of
suzzumd et in the peemors Lo B FEETED

- o AESOLUT, bkut the content of the K-register i=
1u-= Then the result iz the riaght address. In the
: w2 Followed ke M. Eaw: CHMP #6408, 4
GO AT AT imd L:«.t-..-r uu'f.:h ".'-he memory  location FE4E8+H-reyister?

SOLUT .Y Similar ko ABSOLUT.X: omly  instesd  of H-register  the
Yepagizter. In the Assemnb ler—source the DFERAHD must ke followsd b LY.
Ea: AMD $£16688,Y C(AND-conmection  accumglator  with  the  memory location
F1E08+Y —reyisterd

=, FERO-FAGE: In the 2 BYTE there is the low-paet of the address.  The

high—part iz B, Th lkind of addressing is 2 BYTE long and  addres the
sumes & walue in the e ©

-Fir'-sf 255 memors loczticons. IF the OFERAHD z=
to and  the DOPCODE  knows  thi addressing mode, at assemnkb ling
aut-:-ma-ti-:ally thiz addressing med.  In the  Assenkler-source  the
DFERAMD iz equal to the abso lut addressing.

tit of  the X-register
-gr--eater* than 255, 256 is

Similar o ZERO-FAGE, omly th
iz added to the adde value., I+ the walus i:
subtracted. M e =imi laee to ABSOLUT
7. ZERO-FAGE,Y: Similar to ZERO-FHAGE.X: only
Yeregister. X

5. ZERO-FAGE ., #:

instead of XH-register the

2, IMOEXED IMOIRECT: This addressing mode is 2 BYTE long. The 2 EBEwxte iz a
ZERD-PAGE address. To thi the H-tregister iz added. The content of
the caloulated memory locztion is the low-paet of the address, where  the
datas are. The r'.-=.~.<+ memors locaticon iz the high—-part of the address, where
the datzs are. In the A: b ler—source there must ke zk  the keginning &
parapthesis opened Cand after the address a,.H). Ex:LDA ($28,40.

L0
i)
Ty
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2

9, INDIRECT INDEXED: This adddressing mode is 2 EYTE long. The second Eyvte
is a ZERD-PAGE address. The contents of this address shows  the low-part,
the contents of the rext memory location shows the high-part of  the
address. To this sscertained address the Y-register is added. The result
is the address where the datas are. In the Assemb ler—source the OFERAND
must begin with a parenthesis opensd Cand snd after the address with> Y.
Eg: STAR <1e6d,Y Cle@ — $AED

16. RELATIVE: It is at RELATIVE-JUMFS the 2 BEYTE. Is the condition
comp lied, =0 the contents of the 2 Buete is added to the program  pointer,
1= the contents greater thanm 127 so 256 are subtracted from the result. In
the Assemb ler-source wou only have to attend that this area is kept. Eg:
BCC 26 fIf C in status = @ then Jjume +262

11. IMDIRECT: Is only at DPCODE: JMP possikle and is 3 BYTE  long. The
contents of the 2 EBYTE is the low-part, the contents of the 2 BYTE 1i=
the high-part of a pointer—address. The contents of this address is  the
low—part, the contents of the next memory location is the high-part of the
address which is jumped on. From this address the program is continued. In
the Assemb ler-source the OFERAND must kegin with a parenthesis  opensd o
and end with a parenthesis closed >, Eg: JMP C#33020

12. ACCUMULATOR: Is only possikle at moving-commarcds and is onls 1 EY'TE
long. In the Assemk ler—source at the DPERAMD ther= hawve only to ke  an H.
EG: ASL A

12, IMFLIED: At this addressing mode HO OPERAMO is allowed hecauss only
within the processor, register are modified. EG: THA

ARSSEMBLER-DIRECTIVES:

Additional to the 56 OPCODE the HELP 128 PLUS C &4 ASSEMBELER knows
further 7 ASSEMELER-DIRECTIVES. There are: the sian of squality = and &
PESELUDD-OPCODES. Each of thess PSEUDO OPCODES begins with = POINT.

EYTE: Here z number ketwesn @ and 255 can ke entered. The kind  bow
this figure canm look like in the Assemb ler-source is like swyntax of the
OPERAMD ¢DECIMAL, HEXADECIMAL, OCTAL, BINAER, ASCII, SYMEOLIC =z it can
also ke connected with + or -2, After the instruction .BYTE there also can
ke more BYTEs, but these must be seperated with a comma. Eo:

.BYTE $28,°R,220,1%1181, TATABL

JWORD: Swhtax like EYTE, however, = number from @ to 85535, This
humber is trans lated in this form that first the low BYTE is  weitten in
the memors location and then the high EYTE. Eg: WORD $FFDZ is sawed as 0z
EE&

LTEXT: Atter this command there must ke either the ‘-character or the
Veeharacter. With the character with which it has begun, it must also =rd.
Eetween them can be more characters ¢ letters, figures, special
characters), Each of these characters is transformed in an RASCIT figure.
Eg:

LTEXT “HELF 128 FLUS C 647 or .TEXT "2-FASS ASSEMELER"

LOISP: Like the commard . TEXT. Howewer, the charactetrs e
transformed in a 6 BIT ASCII. Thi= means that the ASCII code is for A $41
and the & BIT ASCII & code is for “A $01.
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LEMO: I this command is in the source—progrzom
terminates translation. This command must ot be
RSSEMELER writes thiz itself, i+ it get =z
ir.

then  the ASSEMELER
written bscause the
Erogran—end-status 2t resding

LCORR: This commzed has the following meaming: The
code - translated by the A: mbxler - iz immediately written to  the
considered memory locztion CFOKE). How, i this  memorsy  location is=  rmet
free, 2y: through 2 ROM or is cowvered from the operation-swstem, that  is
the zrea from $EEEE to FATFF and From FDEGEE to $O44F, znd also through =&

mazhine  lanauage

LABEL-TRELE. which rneeds for sach LABEL 2 EBYTES  from  $0008 wupwsrds, =o
here the wesn where to write the machine langusge proursm cam be moditied
throuah the input of = Pumber up to 4 digits,  The  entered  munber  is
DEOUCTED from the rezl adde SLUETRACTEDX!. Ex: A program should begin

&t the address $RR0E (40350 decimald. Because here iz the HELP (-84,
through the imput of 1666 (=F16002t HEXA KORE-FOKE mow  the trans lated
program can be weitten $1088 lower, that measns: keginning at $£30080).

LLOAD: Witk this command 2 mew progrzm is called  for translation -
with the progeam name following this  command. RESTRICTION: The program
name must exactly ke =o long 2= the program nzme of the first peowarzam!

SIGH DOF EQUALITY = : An
SYMEOLE to 2 memn
the following pos

important  Sign because  wou can appoint
location or wod cam put the program pointer. There are
ibilities with the ziagn of soqualite:

[

1. Before the = there iz & LABEL: After the = there nust ke am address
tamber in that form oss at OPERAHD ¢DECIMAL, HEXADECIMAL, OCTAL, BINAER,
ASCIT, SYMEOLICH, The wvalus after the zian of squality spepointed to  the
LABEL kefore the zian of exquality. Ey: LABEL - $3406

2. Before the = there iz the special character # 0% mezrns: PROGEAM FOINTER
ar cuerent PROGEAM MEMORY LOCATIONI : After the = thers must be an  address
rambaezr it that form s at OFERAMD. The FROGRAM FOIHTER is put to the wvalue
indicated after the sign of esguality. This command line MUST always bhe at
the beginning of & traeslation otherwise the memory  locaticon, where the
program shou ld begin, is undefined., Ex: ¥ = $7088 : The machine lanausse
program iz saed from $FFPEE gpuwaeds. The progezaopointer is make up to
#7006,

FEMHAEEK:

A REMARE must begin with a senicoalon ;. If the FAsszemkler recounizes

thiz charact trans lation terminated in thiz  lime. A1l further
characters can be used for explanation of this line.
ASSEMBL IMG

After typing the command kev: [ the Assembkler reports with  the
question for the progesm tame,. The nams entered here must be the same as
the name of the progezm existing on the diskette. Further, thiz name is
uzed as "page-header" at a print-out by the printse.
The second question i=  for the print-out code. There exist 2 input

locations.

1. LOCATION: primt-cut ERROR with line numker,. IF & kblank or 8 is put in
ro ERROR print-out follows both on screen both on printer. Hewverthe less
the founded ERRORES zoe displaved at listend. At input of 1| each ERROR is
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indicated.

2. LOCATION: print-out ASSEMELER LISTING. I+ & blamk or 8 i= put in, then
to ASSEMBLER LISTING is displawed both on screen both on printer. This can
ke used, i+ only ERRORS shall be listed ta have z better possibilite  for
corrections. At imput of 1 sach line is listed both on scresn both oh
printer,

Z. LOCATION: print-out SYMEBOL TAEBLE <LABEL). I+ & klarmk or 8 i= put  in,
then no SYMBOL TRBLE is printed out. At imput of 1 at the e=nd of
trans lation an alphabetic sorted SYMBOL TARELE with  all SYMEOLS  and  the
addresses be longing to them is listed both on scrsen both on printer.

For each diselay on screen there also follows an output  on printer
CDEVICE 42. At the printer runs a line counter with 72 lines for each paas
and & page counter. At sach rew page there follows a head-line outeput with
progran nane and padge. Should no output follows on the printer, =0 @ou
need only to turn off the printer.

Aftter input of these 3 questions, the ASSEMEBLER begins to  ass
Ctranslat). During the first pass no print-out follows on scresnh oF on
printer. Then at the second pass the program is listed and written to the
memors locatior.

At the end of the translation there is displaged: number of  the
trans lated lines, number of the founded SYMEOLS CLABEL) and number of the
found errors.

E R:R:D:R MEESSEs=Ar GRESS:
at translating &
SYMEOL  which
SrEOrE A
CODE  onc
error is
each
Srror

The HELF 122 PLUS C &4 ASSEMELER can  distinguish
kinds of srrors. With the exception of the error: DUPLICATE
is indicated in the first pass, in the second pass 211 other
indicated - which has been found. I+ at the question: PRIMT-0UT
the first location & 1 has keen entered, then each recognized
printed out with errortext and line number. AR ertor counter  counts
ertar and lists the result at the end of the translation (The
counter counts ue to 255 errors and if there are more than 255 errors  the
counter begins with 8 again.

The ERRDRS 3

SYNTAX ERROR: Iz indicated if mo or several OPCODES e in one line. O if
ro space is between the entriss.

OHE BYTE RAMGE ERROR: Iz indicated if a Ffigures iz higher than 255 but only
1 BYTE iz possible for this numbesr. Eg: At ZERO-FAGE addressing.

RELATIYE BRAHMCH ERROR: Is indicated if at an RELATIVE-ERAMCH ADOORESE  the
branch address iz not in the range from +127 and -128 of the progeam
pointer.

ILLEGAL OFERAND ERROR: Is indicated i+ the OFPERAHD <(addressing mods) is
unkhown or is hot possible for the DPCODE existing in this lins.

UNDEFINED DIRECTIVE ERROR: Is indicated if vou kegin with a point, but the
following text does not correspond with one of the PSEUDD-OPCODE-TEXRTS.

AODRESS occur &

UNDEFIMED SYMEOL ERROR: Is indicated if at a SYMBOLIC

APRIL 1323¢€
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SYMBOL which has not kheen defined as LABEL.

DUFLICATE SYMEOL ERROR: Is indicated if = SYMEOL has
more LABELS.

keen  appointed  to

SAVING of MACHIME LANGUAGE FROGRAMS with C &4:

Haz the 2-PASS ASSEMBLER translated a program without serors, 20 way
+tind the translated program in the work-nemory of the  computer. How  the
machine language prog-am can be started with a SYS-command. But mostly it
shall be saved for later uses. How this can happen so, that the POIWNTER
for BASIC-PROGRAM START (%2B = low-part, $2C = high-part) are modified in
that way that they get the address of the start of the machine lanauags
program. The FOINTER for BASIC-PROGRAM EWMD + 1 <$2D = low-part, $2E =
high-part) must gst the address of the END of the machine languags prodr-am
+ 1. Then this program can be saved like a BASIC program.  After
termination of sawving, vou e not allowed to foraet that the FOINTER get
their former valuss. Then this machine language program can only be loaded
with the SECONDARY ADDRESS 1 or with the DOS-LOADING COMMAMD .

SAVING of MACHIME LAMGUAGE FROGRAMS with the C 122:

Atter +the correct translation a BSAVE commaeid  will be
Confirmation by pressing RETURN will l=2ad to execution.

prompeted,

HELF 12& PLUS C &4 MAMUAL FPage 22
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PRINT-TECHNIK-VIENHA

COMMANDS for BRSIC:

AFFEND
BASIC—-RENEW
COMFACTER
LIMCOMPACTER
DELETE

END TRACEASTEP
FIND

GEML INE
HELF

KILL
FAGE-LIST
MATRIX DUMP

REMLIMBER

SINGLE-STEF

TRACE

CHECKING for LNDEF D

YARIABLE DUMF

COMYERSION HEXA-DECI
COMVERSION DECI-HEXA
FRIMTFREC=x2

CMD

CMO EHD

MODIFYING of DEVICE

DISASSEMBLER-MOMITOR :

MODIFYIMNG ADDRESSES
MODIFYIHG DATAS
QOUTPUT on the SCREEN
QUTFUT on the FRIMTER
C-&4 MEMORY

FLOPFY MEMORY
IMCREMENT ADDRESS
DECREMENT AOORESS
RUN

DISASSEMBLER 1 LIME
DISASSEMBLER COMT.
TRAHSFER

RETURN to BRSIC

DOS-COMMANDE &
LOAD FROGRAM w Rel.

LOAD FROGRAM wA’o Rel.
LOAD PROGRAM + RUM
SAVE FROGRAM

CHANHEL 15 COMMANDS

STATUS INFUT CHAHNMEL 15

GET CHAMMEL 135
VERIFY
TREBLE OF COMHTENTS

2-PASS ASSEMELER

HELF

FRINT-OUT CODE 1.
€3

B Y

[

128 PLUS C &4 MAMUAL

HELFP 123 PLUS C &4

=UrrARET

#A

appending of several prograns

#B RENEW of & program

#C  compacting of & prodram

#0280 uncomeacting of 3 progean

#D  deleting of several programlines

#E terminates SINGLE STEP and TRACE

#F sezrching for entries

#5 automatically output of linenumbers

#H lizting of the last executed line

#  terminates HELP 128 PLUS C 54

#L  listing of pages forwards and backwards

#M  listing of all matrix-warish les(arrays)
with contents.

#R renumbering of a progran

#S  execution in =single steps

#T slow execution of a program

#U  program is checked for- UNDEF'D
STATEMENT

#Y  listing of all variables with
contents

1# converting of HEXR to DECIMAL

1$ converting of DECIMAL to HEXA

* indicates free memoty

< opens a FILE with CMD

bl closing of CMO and FILE

£ modifving of the DEVICE NUMEBER

]

+

i

1

L

R

G

RETURN KEY

i

*

SPACE KEY

@

72

7

+

&~

2B with TERT

@ without TEXT

> without TEXT

&

$

C

ERROR LISTIHMG 8 = no 1 = wes

ASSEMELER LISTING 8 = na 1 = ves

SYMBOLS LISTIHG 8 = ro 1 = wes
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