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10 The FLEX OPERATING SYSTEM

10.1T  INTRODUCTION

The FLEX™ Operating System is a very versatile and flexible operating
system. It provides the user with a powerful set of system commands to
control all disk operations directly from the user's terminal. The
systems programmer will be delighted with the wide variety of disk
access and file management routines available for personal use.
Overall, FLEX is one of the most powerful operating systems available

today.

The FLEX Operating System is comprised of three parts, the File
Management System (FMS), the Disk Operating System (DOS), and the
Utility Command Set (UCS). Part of the power of the overall system lies
in the fact that the system can be greatly expanded by simply adding
additional utility commands. The user should expect to see many more
utilities available for FLEX in the future. Some of the other important
features include: fully dynamic file space allocation, the automatic
Tremoval" of defective sectors from the disk, automatic space
compression and expansion on all text files, complete user environment
control using  the TTYSET utility command, and uniform disk wear due to
the high performance dynamic space allocator.

The UCS currently contains many very useful commands. These programs
reside on the system disk and are only loaded into memory when needed.
This means that the set of commands can be easily extended at any time,
without the necessity of replacing the entire operating system. The
utilities provided with FLEX perform such tasks as the saving, loading,
copying, renaming, deleting, appending, and 1listing of disk files.
There 1is an extensive CATalog command for examining the disk's file
directory. Several environment control commands are also provided.
Overall, FLEX provides all of the necessary tools for the user's

interaction with the disk.

* FLEX is a registered trademark of Technical Systems
Consultants, Inc.
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10.2 SYSTEM REQUIREMENTS

FLEX 2.0 (6800) requires random access memory, RAM, from location $0000 through
location $2FFF (12k). RAM is also required from $A000 through $BFFF, where the
actual operating system resides.

If FLEX 9.0 (6809) is used, all addresses in this manual are valid if $AXXX s
changed to $CXXX and $BXXX is changed to $DXXX.

The systems also assumes at least 2 disk drives are connected to the controller
and that they are configured as drives #*0 and #1. FLEX interfaces with the disk
controller through a set of driver routines and with the operator console or
terminal through a set of terminal I1/0 routines.

10.3  GETTING THE SYSTEM STARTED

Each FLEX system diskette contains a_binary loader for 1loading the
operating system into RAM. There needs to be some way of getting the
Toader off of the disk so it can do its work. This can be done by
either-hand- entering the bootstrap loader provided with the disk system,
or by using the boot provided in ROM if appropriate to FLEX.

SEAG
System Ericsson USE 6800/6809 has a EPROM based bootstrap called EBUG. A "boot"
program on the 'system' drive (drive #0) is loaded into RAM by a 'E'-command of
the EBUG-monitor. The boot-program, once loaded, then loads FLEX from the disk.

If you wish to run FLEX, make the following steps:

1 Power on the video terminal (and the printer, if any) and make sure the EBUG (:&1&)
promt (*) is present on the terminal. >)

2 Be sure the doors on both drives are open and power on the Ericsson-system.

3 Insert the system diskette into drive #0 and the working diskette into drive
#], Close the doors on the drives.

4 Type 'E' on the terminal ()

After a few seconds the following should be displayed on the terminal:

FLEX X.X
DATE (MM,DD,YY)?

The name FLEX identifies the operating system and the X«X will be the
version number of the operating system. At this time the current date
should be entered, such as 14,6,84, The FLEX prompt is the three plus
signs (##%), and will always be present when the system is . ready to
accept. .an operator command. The '+++' should become a familiar sight
and signifies that FLEX is ready to work for you!
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10.4  DISK FILES AND THEIR NAMES

All disk files are stored 1n_the form of 'sectors' on the disk and in
this version, each sector contains 256 'bytes' of information. Each
byte can contain one character of text or one byte of binary machine
information. A maximum of 340%) yser-accessible sectors will fit on a
single-sided mini disk or 1140 sectors on a single-sided full size
floppy. Double-sided disks would hold exactly twice that number of
sectors. Double-density systems will hold more still. The user,
however, need not keep count, for the system does this automatically. A
file will always be at least one sector long and can have as many as the

(maximun number of sectors on the disk. The user should not be concerned

with the actual placement of the files on the disk since this is done by
the operating system. File deletion is also supported and all
previously used sectors become immediately available again after a file

has been deleted.

All files on the disk have a name. Names such as the following are
typical:

PAYROLL

INVNTORY
TEST1234
APRIL-78
WKLY-PAY

Anytime a file is created, referenced, or deleted, its name must be
used. Names can be most anything but must begin with a letter (not
numbers or symbols) and be followed by at most 7 additional characters,
called ‘'name characters'. These ‘'name characters' can be any
combination of the letters 'A' through 'Z' or 'a' through 'z', any digit
'0' through '9', or one of the two special characters, the hyphen (-) or

the underscore ' ',

File names must also contain an 'extension'. The file extension further
defines the file and usually indicates the type of information contained
therein. Examples of extensions are: TXT for text type files, BIN. for
machine readable binary encoded files, €MD for utility command files,
and /BAS for BASIC source programs. Extensions may contain up to 3 'name
characters' with the first character being a letter. Most of the FLEX
commands assume a default extension on the file name and the user need
not be concerned with the actual extension on the file. The user may at
anytime assign new extensions, overiding the default value, and trgat
the extension as just part of the file name. Some examples of file

names with their extensions follow:

DELETE,CMD

LEDGER. BAS

TEST.BIN
Note that the extension is always separated from the name by a period
'". The period is the name 'field separator'. It tells FLEX to treat

the following characters as a new field in the name specification.

340 user-accessible sectors in the ADA-system
790 user-accessiblg_;ectq(s in the Ericsson-system.

)
N~
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A file name can be further refined. The name and extension uniquely
define a file on a particular drive, but the same name may exist on
several drives simultaneously. To designate a particular drive a 'drive
number' is added to the file specification. It consists of a single
digit (0-1) and is separated from the name by the field separator '.'.
The drive number may appear either before the name or after it (after

the extension if it 1is given). If the drive is not specified, the

These terms will be described a 1ittle later.

Some examples of file specifications with drive numbers follow:

0.BASIC
MONDAY. 1
1.TEST.BIN
LIST.CMD.1

In summary, a file specification may contain up to three fields
separated by the field separator. These fields are; 'drive', 'name',
and ‘'extension'. The rules for the file specification can be stated

quite concisely using the following notation:

[<drive>.]<name>[.<extension>]
or
<name>[.<extension>][.<drive>]

The '%>' enclose a field and do not actually appear in the
specification, and the '[J}' surround optional items of the
specification. The following are all syntactically correct:

0.NAME.EXT
NAME.EXT.O
NAME.EXT
0.NAME
NAME. O
NAME

Note that the only required field is the actual 'name' itself and the
other values will usually default to predetermined values. Studying the
above examples will clarify the notation used. The same notation will

occur regularly throughout the manual.

10-4
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10.5 ENTERING COMMANDS

When FLEX is displaying '+++'  the system is ready to accept a command
line. A command line is usually a name followed by certain parameters
depending on the command being executed. There is no 'RUN' command in
FLEX. The first file name on a command line is always loaded into memory
and execution is attempted. If no extension is given with the file
name, 'CMD' is the default. If an extension is specified, the one
entered is the one used. Some examples of commands and how they would
lTook on the terminal follow:

+++TTYSET
+++TTYSET.CMD
+++ 00KUP.BIN

The first two lines are identical to FLEX since the first would default
to an extension of CMD. The third 1line would 1load the binary file
'"LOOKUP.BIN' into memory and, assuming the file contained a transfer

address, the program would be executed. A transfer address tells the

program loader where to start the program executing after it has been
loaded. If you try to load and execute a program in the above manner and
no transfer address is present, the message, 'NOCLINK' will be output to
the terminal, where 'link' refers to the transfer address. Some other
error messages which can occur are 'WHAT2' if an illegal file
specification has been typed as the first part of a command line, and
"NOT THERE' if the file typed does not exist on the disk.

During the typing of a command line, the system simply accepts all

characters until a 'RETURN' key is typed. Any time before typing the

RETURN key, the user may use one of two special characters to correct
any mistyped characters. One of These characters is the 'back space'
and allows deletion of the previously typed character. Typing two back
spaces will delete the previous two characters. (The back space is
initially defined EQ»Q% a 'control H' but may be redefined by the user
using the TTYSET utility command.) The second special character is the
line 'delete' character. Typing this character will effectively delete

all of the characters which have been typed on the current line. A new

prompt will be output to the terminal, but instead of the wusual Y44+t
prompt, to show the action of the delete character, the prompt will be

'222'. Any time the delete character is used, the new prompt will be
'2?2?', and signifies that the last Tine typed did not get entered into
the computer. (The delete character is initially a 'control X' but may
also be redefined using TTYSET.)

10-5
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As mentioned earlier, the first name on a command line is always
interpreted as a command. Following the command is an optional Tist of
names and parameters, depending on the particular command being entered.
The fields of a command line must be separated by either a space or a
commas The general format of a command line is:

<command>[,<1ist of names and parameters)]

A comma is shown, but a space may be used. FLEX also allows
commands to be entered on one command Tline by use of the '‘end of line'
character. (This character is initially a colon ('&'), but may be user
defined with the TTYSET utility.) By ending a command with the end of
line character, it is possible to follow it immediately with another
command. FLEX will execute all commands on the 1line before returning
with the '+++' prompt. An_error in any of the command entries will
cause the system to terminate operatior of that command line and return
with the prompt. Some examples of valid command Tines follow:

+++CAT 1
+++CAT 1:ASN S=1
+++LIST LIBRARY:CAT 1:CAT O

As many commands may be typed in one command line as desired, but the

total number of characters typed must not exceed 128. _Any excess
characters will be ignored by FLEX.

One last system feature to be described is the idea of 'system' and
'working' drives. As stated earlier, if a file specification does not
specifically designate a drive number, it will assume a default value.
This default value will either be the current 'system' drive assignment
or the current 'working' drive assignment. The system drive is the
default for all command names, or in other words, all file names which
are typed first on a,commana [ing. Any other file name on the command
line will default to the working drive. This version of FLEX also
supports automatic drive searching. When in the auto search mode if no
drive numbers are specified, the operating system will first search
drive 0 for the file. If the file is not found, drive 1 will be
searched and so on. When the system is initialized (booted up), all
drive defaults will be to drive 0. It is sometimes convenient to assign
drive 1 as the working drive in which case all file references, except
commands, will automatically Took on drive 1. It is then convenient to
have a diskette in drive 0 with all the system utility commands on it
(the 'system drive'), and a disk with the files being worked on in drive
1 (the 'working drive'). If the system drive is 0 and the working drive

3is 1, and the command Tine was:

+44 [STTEXTFILE

FLEX would go to drive O for the command LIST and to drive 1 for the
file TEXTFILE. The actual assignment of drives is performed by the ASN
utility. See its description for details. (Page 10-9)
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10.6  COMMAND DESCRIPTIONS

There are two types of commands in FLEX, memory resident (those which
actually are part of the operating system) and disk utility commands
(those commands which reside on the disk and are part of the UCS).
There are only two resident commands, GET and MON. They will be

described on this page while the UCS is described in the following section.

10.6.1  MEMORY RESIDENT COMMANDS

GET

The GET command is used to load a binary file into memory. It is .a
special purpose command and has the following syntax:

GET[,<file name list>]
where <file name list> is: <file spec>[,<file spec>] etc.

Again the '[]' surround optional items. 'File spec' denotes a file name
as described earlier. The action of the GET command is to load the file
or files specified in the list into memory for later use. If no
extension 1is provided in the file spec, BIN is assumed, in other words,
BIN is the default extension. Examples:

GET,TEST
GET,1.TEST,TEST2.0

where the first example will load the file named 'TEST.BIN' from the
assigned working drive, and the second example will load TEST.BIN from
drive 1 and TEST2.BIN from drive O.

MON

MON is used to exit FLEX and return to the hardware monitor system such
as EBUG.  The syntax for this command is simply MON followed by the
'RETURN' key. The EBUG-prompt '*' will then be present on the terminal.

NOTE: to re-enter FLEX after using the MON command, you should jump to
location ADO3 hex. (Type: G ADO3)

10-7

GET

MON



SRR 90, ey Y.l

e az08t) Inebirey  wimeder L RTRE 228 dauyl oyl ave #Nvadl
v a wd tIE Y Aol Ban (ool aye pnEIBNES ¥ % Jdweq ate o gfleutoe
{2 wad %o en  oenk b L2 b m‘,fu lu‘i At Qbasmmod saont)

o (il wmdT  ATM g T thaimmad Bhlasy ow) xifg  a4s  mvenl
Joftose prtwol ot sy af badivzzob 4r 20 - 'Wﬂiﬁ‘l il ng bedbnacab .

6 b A1 Lgaomem  arat el roprenickie)
xadnys Q;‘bwl,]! {57 o9) anﬂ‘

ST TIEAES SWR TETRE R 1

1 PE—

s st & pafonsn 'usqz #li3'  .amedl o tig0 4 by m'” 3 'f] add g i '
i1 st tee! ol df basmmeo 170 adl e nelESets -“ﬁ'!ﬂhﬂ dr1gaat an

AL X ST T 1’}&] ADY - Anmoe a) .". ?rr -T i}.‘gallt?gﬂéwﬁﬂJ|14%U '
Ao cwd 20 NTgbaoucdt e UG u:q.l il AW behivow 2! Qo LARDIXY '.
s SRS Hantah oaf sk MIA B "

131,130
ﬁ‘ﬁs.' ijT r l‘"l jT i I mel h 't-

o bomant. "RIRTART! beaen Tt b SR LCUVTRERES TR | 0
Rt | ﬂ[ﬂ 'Tm I»o' R w | " | . ,,,wwf‘tl,-,, i, i .“w
v " rrvey v1L—|r| 5 o l}l I'Illjl';.T}:JT _.

PN e I . .

IAT .
FLESSC

Tegye =

200 T LN T i aARE TN o 1T
and v i 10 TG OCTamER 2t baanmos s id0 eaY gRides
v Y w0 aorang B8 asad 11 R el HIET N

ploogmel bluyods uay JSosmeog BON wils peie ol .'- N
LN spalL - HHQT}{—W:




L

10-8

10.6.2  UTILITY COMMAND SET

The following pages describe the utility commands currently included 1in
the UCS (Utility Command Set).

COMMON ERROR MESSAGES

Several error messages are common to many of the FLEX utility commands.
These error messages and their meanings include the following:

NO  SUCH 'FILE.' This message indicates that a file referenced in a
particular command was not found on the disk specified. Usually the
wrong ddr'ive was specified (or defaulted), or a misspelling of the name
was made.

TLLEGAL " 'FILE 'NAME. This can happen if the name or extension did
not start with a letter, or the name or extension field was too 1long
(limited to 8 and 3 respectively). This message may also mean that the
command being executed expected a file name to follow and one was not

provided.

FILE EXISTS: This message will be output if you try to create a
file with a name the same as one which currently exists on the same

1
isk. Two different files with the same name are not allowed to exist on
the same disk.

/SYNTAX ERROR. This means that the command line just typed does not
follow the rules stated for the particular command used. Refer to the
individual command descriptions for syntax rules.

GENERAL SYSTEM FEATURES

Any time one of the utility commands is sending output to the terminal,
it may be temporarily halted by typing the 'escape’ character (see
TTYSET for the definition of this character). Once the output is
stopped, the user has two choices: typing the 'escape' character again
or typing 'RETURN'. If the 'escape' character is typed again, the
output will resume. If the 'RETURN' is typed, control will return to
FLEX and the command will be terminated. All other characters are
ignored while output is stopped.
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ASN

The ASN command is . used for Dassigning the ‘'system' drive and the

'working' drive or to’select automatic drive searching. The system
drive is used by FLEX as the default for command names or, in general,
the first name on a command line. The working drive is used by FLEX as
the default on all other file specifications within a command line.
Upon initialization, FLEX assigns drive #0 as both the system and
working drive. An example will show how the system defaults to these
values:

COPY,FILE1;FILE2

If the system is assigned to be #0 and the working drive is assigned to
drive #1, the above example will perform the following operation: get
the COPY command from drive #0 (the system drive), then copy FILET from
drive #1 (the working drive) to FILE2 on drive #1. As can be seen, the
system drive was the default for COPY where the working drive was the
default for all other file specs listed.

Automatic drive searching causes FLEX to automatically scan the ready
drives for the file specified. Hardware limitations prevent most
mini-floppy versions from searching for ‘"ready" drives. For this
reason, FLEX has been setup to ALWAYS assume drives 0 and 1 are ready.
Thus if a mini-floppy version of FLEX attempts tc search a drive which
does not have a disk inserted, it will hang up until a disk is inserted
and the door closed. Alternatively, the system reset could be hit and a
warm start executed (a jump to $AD03). The full size floppy version CAN
detect a ready condition and will not check drives which are out of the
ready state during automatic drive searching.

Automatic drive searching causes FLEX to first check drive #0 for the
file specified. If not there (or if not ready in the full size
versions), FLEX skips to drive #1. If the file is not found on drive #l
in the mini-floppy version, FLEX gives up and a file not found error
results. In the full size versions, FLEX continues to search on drives

#2 and #3 before reporting an error.

DESCRIPTION

The general syntax for the ASN command is as follows:

ASN[ ,W=<drive>][,S=<drive>]

_where <drive> is a single digit drive number or the letter A. If just

Q)
Y

JASN is typed followed by a 'RETURN', no values will be changed, but the
system will output a message which tells the current assignments of the
system and working drives, for example:

+++ASN
SYSTEM DRIVE IS #0
WORK DRIVE IS #1

(Turn over)

10-9
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ASN (continued)

Some examples of using the ASN command are:

ASN, W=1
ASN,S=1,W=0

where the first 1ine would set the working drive to 1 and leave the
system drive assigned to its previous value. The second example sets
the system drive to 1 and the working drive to 0. Careful use of drive
assignments can allow the operator to avoid the use of drive numbers on
file specifications most of the time!

If auto drive searching is desired, then the letter /A for automatic,
should be used in place of the drive number.

Example:
ASN W=A
ASN S=A, W=l
ASN S=A, W=A
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CAT CAT

: D
The CATalog command is used to display gpe FLEX disk file names in the
directory on each disk. The user may display selected files on one or
multiple drives if desired.

DESCRIPTION
The general syntax of the CAT command is:
CAT[,<drive list>][,<match list>]

where <drive 1list> can be one or more drive numbers seperated by commas,
and <match list> is a set of name and extension characters to be matched
against names in the directory. For example, if only file names which
started with the characters 'VE' were to be cataloged, then VE would be
in the match list. If only files whose extensions were 'TXT' were to be
cataloged, then .TXT should appear in the match list. A few specific
examples will help clarify the syntax:

+++CAT
+++CAT,1,A.T,DR
+++CAT, PR

+++CAT,0,1
+++CAT,0,1,.CMD, .SYS

The first example will catalog all file names on the working drive or on
all drives if auto drive searching is selected. The second example will

catalog only those files on drive 1 whose names begin with 'A' and whose
extensions begin with 'T', and also all files on drive 1 whose names
start with 'DR'. The next example will catalog all files on the working
drive (or on all drive if auto drive searching is selected) whose names
start with 'PR'. The next line causes all files on both drive 0 and
drive 1 to be cataloged. Finally, the last example will catalog the
files on drive 0 and 1 whose extensions are CMD or SYS.

During the catalog operation, before each drive's files are displayed, a
header message stating the drive number is output to the terminal. The
actual directory entries are listed in the following form:

NAME.EXTENSION SIZE PROTECTION CODE

where size is the number of sectors that file occupies on the disk. If
more than one set of matching characters was specified on the command
lTine, each set of names will be grouped according to the characters they
match. For example, if all .TXT and .CMD files were cataloged, the TXT
types would be listed together, followed by the CMD types.

In summary, if the CAT command is not parameterized, then all files on
the assigned working drive will be displayed. If a working drive is not
assigned (auto drive searching mode) the CAT command will display files

(Turn over)
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®

CAT (continued)

on all on line drives. If it is parameterized by only a drive number,
then all files on that drive will be displayed. If the CAT command is
parameterized by only an extension, then only files with that extension
will be displayed. If only the name is used, then only files which
start with that name will be displayed. If the CAT command is
parameterized by only name and extension, then only files of that root
name and root extension (on the working drive) will be displayed. Learn
to use the CAT command and all of its features and your work with the
disk will become a little easier.

The current protection code options that can be displayed are as
follows:

D File is delete protected (delete or rename prohibited)
W File is write protected (delete, rename and write prohibited)

(blank) No special protection
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COPY

DThe COPY command is wused for making copies of files on a disk.
Individual ~files may be copied, “groups of name-similar files may be
copied, or“entire disks may be copied. The COPY command also re-groups
the sectors of a file in case they were spread all over the old disk.
This regrouping can make file access times much faster, It should be
noted that before copying files to a new disk, the disk must be
formatted first.

DESCRIPTION
The general syntax of the COPY command has three forms:

a. COPY,<file spec>,<file spec>
b. COPY,<file spec>,<drive>
c. COPY,<drive>,<drive>[,<match Tist>]

where <match 1ist> is the same as that described in the CAT command and
all rules apply to matching names and extensions. When copying files,
if the destination disk already contains a file with the same name as
the one being copied, the file name and the message, "FILE EXISTS DELETE
ORIGINAL?" will be output to the terminal. Typing Y will cause the file
on the destination disk to be deleted and the file from the source disk
will be copied to the destination disk. Typing N will direct FLEX not
to copy the file in question.

The first type of COPY allows copying a single file into another. The
output file may be on a different drive but if on the same drive the
file names must be different. It is always necessary to specify the
extension of the input file but the output file's extension will default
to that of the input's if none is specified. An example of this form of

COPY is:
+++COPY, 0. TEST. TXT,1. TEST25

This command Tine would cause the file TEST.TXT on drive O to be copied
into a file called TEST25.TXT on drive 1. Note how the second file's
extension defaulted to TXT, the extension of the input file.

The second type of COPY allows copying a file from one drive to another
drive with the file keeping its original name. An example of this is:

+++COPY,0.LIST.CMD,1

Here the file named LIST.CMD on drive 0 would be copied to drive 1. It
is again necessary to specify the file's extension in the file
specification. This form of the command is more convenient than the
previous form if the file is to retain its original name after the
copying process.

(Turn over)
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COPY (Continued)

The final form of COPY is the most versatile and the most powerful. It
is possible to copy all files from one drive to another, or to copy only
those files which match the match 1ist characters given. Some examples

will clarify its use:

+++COPY,0,1
+++COPY,1,0,.CMD,.SYS
+++COPY,0,1,A,B,CA.T

The first example will copy all files from drive O to drive 1 keeping
the same names in the process. The second example will copy only those
files on drive 1 whose extensions are CMD and SYS to drive 0. No other
files will be copied. The Tast example will copy the files from drive 0
whose names start with 'A' or 'B' regardless of extension, and those
files whose names start with the letters 'CA' and whose extensions start
with 'T'.,to the output drive which is drive 1. The last form of copy
is the most versatile because it will allow putting just the command
(CMD) files on a new disk, or just the SYS files, etc., with a single
command entry. During the COPY process, the name of the file which is
currently being copied will be output to the terminal, as well as the
drive to which it is being copied.
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DATE

The DATE command is used to display or change an internal FLEX date
register. This date register may be used by future programs and FLEX

DESCRIPTION
The general syntax of the DATE command is:
DATE[,<month,day,year>]

where 'month' is the numerical month, 'day' is the numerical day and
'year' is the last two digits of the year.

+++DATE 5,2,78 Sets the date register to May 2, 1978

Typing DATE followed by a carriage return will return the last entered
date.

Example:
+++DATE
May 2, 1978
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DELETE

The DELETE command is used to delete a file from the disk. Its name
will be removed from the directory and its sector space will be returned

to the free space on the disk.

DESCRIPTION
The general syntax of the DELETE command is:

DELETE,<file spec>[,<file 1istd>]

where <file 1ist)> can be an optional 1ist of file specifications. It is
necessary to include the extension on each file specified. As the
DELETE command is executing it will prompt you with:

DELETE "FILE NAME"?

The entire file specification will be displayed, including the drive
number. If you decide the file should be deleted, type 'Y'; otherwise,
any other response will cause that file to remain on the disk. If a 'Y’
was typed, the message 'ARE YOU SURE?' will be displayed on the
terminal. If you are absolutely sure you want the file deleted from the
disk, type another 'Y' and it will be gone. Any other character will
leave the file intact. ONCE A FILE HAS BEEN DELETED, THERE IS NO WAY TO
GET IT BACK! Be absolutely sure you have the right file before
answering the prompt questions with Y's. Once the file is deleted, the
space it had occupied on the disk is returned back to the list of free
space for future use by other files. Few examples follow:

+++DELETE ,MATHPACK.BIN
+++DELETE,1.TEST.TXT,0.AUGUST. TXT

The first example will DELETE the file named MATHPACK.BIN from the
working drive. If auto drive searching is selected, the file will be
deleted from the first drive it is found on. The second line will
DELETE the file TEST.TXT from drive 1, and AUGUST.TXT from drive O.

There are several restrictions on the DELETE command. First, a file
that is delete or write protected may not be deleted without first
removing the protection. Also a file which is currently in the print
queue (waiting Tlist) can not be deleted using the DELETE

command.
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LIST

The LIST command is used to LIST the contents of text or BASIC files on
the terminal. It is often desirable to examine a files without having
L0 use an editor or other such program. The LIST utility allows
examining entire files, or selected lines of the file. Line numbers may
also be optionally printed with each line.

DESCRIPTION
The general syntax of the LIST command is:
LIST,<file spec>[,<line range>][,+(options)]

where the <file spec> designates the file to be LISTed (with a default
extension of TXT),and <line range> is the first and last line number of
the file which you wish to be displayed. Al1 lines are output if no
range specification is given. The LIST command supports two additional
options. If ~a +N option is given, line numbers will be displayed with
the listed file. If a +P option is given, the output will be formatted
in pages and LIST will prompt for "TITLE" at which time a title for the
output may be entered. The TITLE may be up to 40 characters lTong. This
feature is wuseful for obtaining output on a printer for documentation
purposes (see P command). Each page will consist of the title, date,
page number, 54 Tines of output and a hex 0C formfeed character.
Entering a +NP will select both options. A few examples will clarify

the syntax used:

++LIST,RECEIPTS
+++L IST,CHAPTER1,30-200, +NP
+++LIST,LETTER, 100

The first example will 1ist the file named 'RECEIPTS.TXT' without Tine
numbers. AT1 lines will be output unless the 'escape character' is used
as described in the Utility Command Set introduction. The second
example will LIST the 30th line through the 200th line of the file named
'CHAPTERL.TXT' on the terminal. The hyphen ('-') is required as the
range number separator. Line numbering and page formatting will be
output because of the '+NP' option. The last example shows a special
feature of the range specification. If only one number is stated, it
will be interpretted as the first line to be displayed. A1l lines
following that line will also be LISTed. The last example will LIST the
Tines from 1line 100 to the end of the file. No line nurbers will be
output since the 'N' was omitted.
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The 0 (not zero) command can be used to route all displayed output from
a utility to an output file instead of the terminal. The function of 0
is similar to P (the printer command) except that output is stored in a
file rather than being printed on the terminal or printer. Other SWTPC

and TSC software may support this utility. Check the supplied software

| instructions for more details.

DESCRIPTION
The general syntax of the 0 command is:
0,<file spec>,<command>

where <{command> can be any standard utility command line and <file spec>
is the name of the desired output file. The default extension on <file
spec> is .OUT. If 0 is used with multiple commands per line (using the
‘end of line' character ':') it will only have affect on the command it
immediately precedes. Some examples will clarify its use.

+++0,CAT,CAT
writes a listing of the current disk directory into

a file called CAT.OUT

+++0,BAS,ASMB,BASIC.TXT
writes the assembled source listing of the text
source file 'BASIC.TXT' into a file called 'BAS.OUT'
when using the assembler
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P is the system print routine and will allow the output of any command
to 'be routed to the printer. This is very useful for getting printed
copies of the CATalog or used with the LIST command will allow the
printing of FLEX text files. The P command simply switches an output
flag such that any output which would normally have gone to the console
will go to a printer. In order to know how to talk to the printer (it
may be any type of printer), the P command reads a file from the disk
called "PRINT.SYS" which should contain the necessary driver routines
for the particular printer and configuration in use.

DESCRIPTION
The general syntax of the P command is:
P,<command>

where <command> can be any standard utility command line. If P is used
with multiple commands per line (using the 'end of line' character), it
will only have affect on the command it immediately preceeds. Some
examples will clarify its use:

+++P CAT
+++P,LIST,MONDAY: CAT,1

The first example would print a CATalog of the directory of the working
drive on the printer. The second example will print a LISTing of the
text file MONDAY.TXT and then display on the terminal a CATalog of drive
1 (this assumes the 'end of line' character is a ':'). Note how the P
did not cause the 'CAT,1' to go to the printer. Consult the 'Advanced
Programmer's Guide' for details concerning adaption of the P command to
various printers through the writing of new printer driver routines (the
PRINT.SYS file).

The P command tries to load a file named PRINT.SYS from the same disk
which P itself was retrieved. The PRINT.SYS file which is supplied with
the system diskette contains the necessary routines to operate a printer
connected through a parallel Centronics type interface on PORT 7 of a
SWTPc computer (PIA located at $801C). If you wish to use a different
printer configuration, consult the 'Advanced Programmer's Guide' for
details on writing your own printer driver routines to replace the
PRINT.SYS file. The Centronics drivers, however, are compatible with
many parallel interfaced printers presently on the market.
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PROT

The PROT command is used to change a protection code associated with
each file. When a file is first saved, it has no protection associated
with it thereby allowing the user to write to, rename, or delete the
file. Delete or write protection can be added to a file by using the
PROT command.

DESCRIPTION
The general syntax of the PROT command is:
PROT,<file spec>[,(option Tist)]

where the <file spec> designates the file to be protected and (option
list) is any combination of the following options.

DO A 'D' will delete protect a file. A delete protected file cannot be
affected by using the DELETE or RENAME Commands, or by the delete
functions of SAVE,

W A 'W' will write protect-a file. A write protected file cannot be
deleted, renamed or have any additional information written to it.
Therefore a write protected file is automatically delete protected

as well.

C A 'C' will Catalog protect a file. Any files with a C protection
code will function as before but will not be displayed when a
CAT command is issued.

X An 'X' will remove all protection options on a specific file.

Examples:

+++PROT CAT.CMD,XW Remove any previous protection on the CAT.CMD
Utility and write protect it.

+++PROT CAT.CMD,X Remove all protection from the CAT.CMD utility.

+++PROT INFO.SYS,C  Prohibit INF0.SYS from being displayed in a
catalog listing.
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RENAME

The RENAME command is used to give an existing file a new name in the

directory. It is useful for changing the actual name as well as changing
the extension type.

DESCRIPTION
The general syntax of the RENAME command is:
RENAME,<file spec 1>,<file spec 2>

where <file spec 1> is the name of the file you wish to RENAME and <file
spec 2> is the new name you are assigning to it. The default extension
for file spec 1 is TXT and the default drive is the working drive. If
no extension is given on <file spec 2>, it defaults to that of <file
spec 1>, No drive is requird on the second file name, and if one is
given it is ignored. Some examples follow:

+++RENAME, TEST1.BIN,TEST2
+++RENAME, 1. LETTER,REPLY
+++RENAME 0. FIND.BIN,FIND.CMD

The first example will RENAME TEST1.BIN to TEST2.BIN. The next example
RENAMEs the file LETTER.TXT on drive 1 to REPLY.TXT. The 1last Tline
would cause the file FIND.BIN on drive O to be renamed FIND.CMD. This
is useful for making binary files created by an assembler into command
files (changing the extension from BIN to CMD). If you try to give a
file a name which already exists in the directory, the message:

FILE EXISTS

will be displayed on the terminal. Keep in mind that RENAME only
changes the file's name and 1in no way changes the actual file's

contents.

One last note of interest. Since utility commands are just 1ike any
other file, it is possible to rename them also. If you would prefer
some of the command names to be shorter, or different all together,
simply use RENAME and assign them the names you desire.

10-21

RENAME






10-22

SAVE SAVE

The SAVE command is wused for saving a section of memory on the disk.
Its primary use is for saving programs which have been loaded into
memory from tape or by hand.

DESCRIPTION
The general syntax of the SAVE command is:
SAVE,<file spec>,<begin adr>,<end adr>[,<transfer adr>]

where <file spec> is the name to be assigned to the file. The default
extension is BIN and the default drive 1is the working drive. The
address fields define the beginning and ending addresses of the section
of memory to be written on the disk. The addresses should be expressed
as hex numbers. The optional <transfer address> would be included if
the program is to be loaded and executed by FLEX. This address tells
FLEX where execution should begin. Some examples will clarify the use

of SAVE:

+++SAVE ,DATA, 100, 1FF
+++SAVE, 1.GAME,0,1680,100

The first line would SAVE the memory locations 100 to 1FF hex on the
disk in a file called DATA.BIN. The file would be put on the working
drive and no transfer address would be assigned. The second example
would cause the contents of memory lTocations O through 1680 to be SAVEd
on the disk in file GAME.BIN on drive 1. Since a transfer 'address of
100 was specified as a parameter, typing 'GAME.BIN' in response to the
FLEX prompt after saving would cause the file to be loaded back into
memory and execution started at location 100.

If an attempt is made to save a program under a file name that already
exists, the prompt "MAY THE EXISTING FILE BE DELETED?" will be
displayed. A Y response will replace the file with the new data to be
saved while a N response will terminate the save operation.

Sometimes it is desirable to save noncontiguous segments of memory. To
do this it would be necessary to first SAVE each segment as a separate
file and then use the APPEND command to combine them into one file. If
the final file is to have a transfer address, you should assign it to
one of the segments as it is being saved. After the APPEND operation,
the final file will retain that transfer address.

SAVE,LOW SAVE,LOW

There is another form of the SAVE command resident in the UCS. It is
called SAVE.LOW and loads in a lower section of memory than the standard
SAVE command. Its use is for saving programs in the Utility Command
Space where SAVE.CMD is loaded. Those interested in creating their own
utility commands should consult the 'Advanced Programmer's Guide' for
further details.
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STARTUP

STARTUP is not a utility command but is a feature of FLEX. It is often
desirable to have the operating system do some special action or actions
upon initialization of the system (during the bootstrap 1loading
process). As an example, the user may always want to use BASIC
immediately following the boot process. STARTUP will allow for this
without the necessity of calling the BASIC interpreter each time.

DESCRIPTION

FLEX always checks the disk's directory immediately following the system
initialization for a file called STARTUP.TXT. If none is found, the
three plus sign prompt is output and the system is ready to accept
user's commands. If a STARTUP file is present, it is read and
interpreted as a single command line and the appropriate actions are
performed. As an example, suppose we wanted FLEX to execute BASIC each
tiTe the system was booted. First it is necessary to create the STARTUP
file:

+++EDIT,STARTUP
NEW FILE:
1.P@=BASIC
2.00=%
1.9@=BASIC
#S

4+

The above procedure using the EDIT command will create the desired
file. Note that the file consisted of one line (which is all FLEX reads
from the STARTUP file anyway). This line will tell FLEX to load and
execute BASIC. Now each time this disk is used to boot the operating
system, BASIC will also be loaded and run. Note that this example
assumes two things. First, the disk must contain D0S.SYS and must have
been LINKed in order for the boot to work properly. Second, it is
assumed that a file called BASIC.CMD actually exists on the disk.

Another example of the use of STARTUP is to set system environment
paramters such as TTYSET parameters or the assigning of a system and
working drive. If the STARTUP command consisted of the following line:

TTYSET,DP=16,WD=60:ASN,W=1:ASN: CAT,0

each time the system was booted the following actions would occur.
First, TTYSET would set the 'depth' to 16 and the 'width' to 60. Next,
assuming the 'end of line' character is the ':', the ASN command would
assign the working drive to drive 1. Next ASN would display the
assigned system and working drives on the terminal. Finally, a CATalog
of the files on drive 0 would be displayed. For details of the actions
of the individual commands, refer to their descriptions elsewhere in
this manual.

(Turn over)
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STARTUP  (continued)

As it stands, it looks as if the STARTUP feature is limited to the
execution of a single command line. This is true but there is a way
around the restriction, the EX command. If a longer list of operations
is desired than will fit on one line, simply create a command file
containing all of the commands desired. Then create the STARTUP file
placing the single line:

EXEC,<file name>

where <file name> would be replaced by the name assigned to the command
file created. A little imagination and experience will show many uses
for the STARTUP feature.

By directing STARTUP to a file that does not have a return to DOS
command it is possible to lockout access to DOS. You can correct the
problem by hitting the RESET button and beginning execution at address
$AD03. The STARTUP file may then be deleted and if desired, modified.
Directing execution to ADO3, the DOS warm start address, bypasses the
DOS STARTUP function.
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TTYSET

The TTYSET wutility command is provided so the user may control the
characteristics of the terminal. With this command, the action of the
terminal on input and the display format on output may be controlled.

DESCRIPTION
The general syntax of the TTYSET command is:
TTYSET[,<parameter list>]

where <parameter 1list> is a 1list of 2 letter parameter names, each
followed by an equals sign ('='), and then by the value being assigned.
Each parameter should be separated by a comma or a space. If no
parameters are given, the values of all of the TTYSET parameters will be
displayed on the terminal.

The default number base for numerical values 1is the base most
appropriate to the parameter. In the descriptions that follow, 'hh' is
used for parameters whose default base is hex; 'dd' is used for those
whose default base is decimal. Values which should be expressed in hex
are displayed in the TTYSET parameter listing preceded by a '$'. Some
examples follow:

+++TTYSET
+++TTYSET,DP=16,WD=63
+++TTYSET,BS=8,ES=3

The first example simply 1lists the current values of all TTYSET
parameters on the terminal. The next line sets the depth 'DP' to 16
lines and the terminal width, 'WD' to 63 columns. The last example sets
the backspace character to the value of hex 8, and the escape character

to hex 3.

The following fully describes all of the TTYSET parameters available to
the user. Their initial values are defined, as well as any special
characteristics they may possess.

BS=hh BackSpace character

This sets the 'backspace' charcter to the character having the ASCII hex
value of hh. This character is initially a 'control H' (hex 08), but
may be defined to any ASCII character. The action of the backspace
character 1is to delete the last character typed from the terminal. If
two backspace characters are typed, the last two characters will be
deleted, etc. Setting BS=0 will disable the backspace feature.

(Turn over)
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TTYSET (continued)

BE=hh Backspace Echo character

This defines the character to be sent to the terminal after a
'backspace' character is received. The character printed will have the
ASCII hex value of hh. This character is initially set to a null but
can be set to any ASCII character.

The BE command also has a very special use that will be of interest to
some terminal owners, such as SWTPC CT-64.

If a hex 08 is specified as the echo character, FLEX will output a space
(20) then another 08. This feature is very uesful for terminals which
decode a hex 08 as a cursor left but which do not erase characters as

the cursor is moved.

Example: Say that you mis-typed the word cat as shown below:
+++CAY

typing 1in one CTRL-H (hex 08) would position the cursor on top of the Y
and delete the Y from the DOS input buffer. FLEX would then send out a
space ($20) to erase the Y and another 08 (cursor left) to re-position
the cursor.

DL=hh DelLete character

This sets the 'delete current line' character to the hex value hh. This
character is initially a 'control X' (hex 18). The action of the delete
character is to 'erase' the current input line before it is accepted
into the computer for execution. Setting DL=0 will disable the line
delete feature.

EL=hh End of Line character

This character is the one used by FLEX to separate multiple commands on
one input line. It is initially set to a colon (':'), a hex value of
3A. Setting this character to 0 will disable the multiple command per
line capability of FLEX. The parameter 'EL=hh' will set the end of line
character to the character having the ASCII hex value of hh. This
character must be set to a printable character (control characters not

allowed).

DP=dd DePth count

This parameter specifies that a page consists of dd (decimal) physical
lines of output. A page may be considered to be the number of lines
between the fold if using fan folded paper on a hard copy terminal, or a
page may be defined to be the number of Tines which can be displayed at
any one time on a CRT type terminal. Setting DP=0 will disable the
paging (this 1is the initial value). See EJ and PS below for more

details of depth.

(Turn over)
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TTYSET (continued)

WD=dd WiDth

The WD parameter specifies the (decimal) number of characters to be
displayed on a physical line at the terminal (the number of columns).
Lines of text longer than the value of width will be 'folded' at every
multiple of WD characters. For example, if WD is 50 and a line of 125
characters is to be displayed, the first 50 characters are displayed on
a physical line at the terminal, the next 50 characters are displayed on
the next physical Tine, and the last 25 characters are displayed on the
third physical 1line. If WD 1is set to 0, the width feature will be
?isab]ed, and any number of characters will be permitted on a physical
ine.

NL=dd NuLl count

This parameter sets the (decimal) number of non-printing (Null) ‘pad’
characters to be sent to the terminal at the end of each 1line. These
pad characters are used so the terminal carriage has enough time to
return to the left margin before the next printable characters are sent.
The initial value is 4. Users using CRT type terminals may want to set
NL=0 since no pad characters are wusually required on this type of
terminal.

TB=hh TaB character

The tab character is not used by FLEX but some of the utilities may
require one (such as the Text Editing System). This parameter will set
the tab character to the character having the ASCII hex value hh. This
character should be a printable character.

Ed=dd EJect count

This parameter is used to specify the (decimal) number of 'eject 1lines'
to be sent to the terminal at the bottom of each page. If Pause is
'on', the 'eject sequence' is sent to the terminal after the pause is
terminated. If the value dd is zero (which it is by default), no 'eject
lines' are issued. An eject line is simply a blank 1line (line feed)
sent to the terminal. This feature is especially useful for terminals
with fan fold paper to skip over the fold (see Depth). It may also be
useful for certain CRT terminals to be able to erase the previous screen

contents at the end of each page.

(Turn over)
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TTYSET (continued)

PS=Y or PS=N PauSe control

This parameter enables (PS=Y) or disables (PS=N) the end-of-page pause
feature. If Pause is on and depth is set to some nonzero value, the
output display is automatically suspended at the end of each page. The
output may be restarted by typing the ‘'escape' character (see ES
description). If pause is disabled, there will be no end-of-page
pausing. This feature is useful for those using high-speed CRT terminals

to suspend output Tong enough to read the page of text.

ES=hh EScape character

The character whose ASCII hex value is hh is defined to be the ‘'escape
character'. Its initial value is $1B, the ASCII ESC character. The
escape character is used to stop output from being displayed, and once
it is stopped, restart it again. It is also used to restart output
after Pause has stopped it. As an example, suppose you are LISTing a
long text file on the terminal and you wish to temporarily halt the
output. Typing the 'escape character' will do this (this feature is not
supported on computers using a Control Port for terminal
communications). At this time (output halted), typing another ‘'escape
character' will resume output, while typing a RETURN key will cause
control to return to FLEX and the three plus sign prompt will be output
to the terminal. It should be noted that line output stopping always

happens at the end of a line.
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VERS I ON

The VERSION wutility is used to display the version number of a utility
command. If problems or updates ever occur in any of the utilities,
they may be replaced with updated versions. The VERSION command will
allow you to determine which version of a particular utility you have.

DESCRIPTION

The general syntax of the VERSION command is:

VERSION,<file spec>

where <file spec> is the name of the utility you wish to check. The
default extension is CMD and the drive defaults to the working drive.
As an example:

+++VERSION,0.CAT

would display the version number of the CAT command (from drive 0) on
the terminal.

In order for a version number to be valid, the utility must have been
writien in a certain, defined manner. That is to say, the version
number should be the third byte of the utility (the first two would
normally be a branch instruction to bypass the version number). If the
utility was not written in this manner, the version number reported will
be meaningless. If you receive a version number from some command that
is greater than 20 or 30, that command was probably not written to
include a version number and the number you have received is
meaningless. All the utility commands provided by TSC have valid

version numbers.
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10.7  GENERAL SYSTEM INFORMATION

I. DISK CAPACITY

Each sector of a FLEX disk contains 252 characters or bytes of user data
Eytes of each 256 byte sector are used by the system). Thus a
single-sided mini disk has 340*sectors or 85,680 characters or bytes of
user information. A single-sided full size disk has 1140 sectors or
287,280 bytes of user data. Double-sided disks would contain exactly

twice these amounts.

II. WRITE PROTECT

Floppy disks can usually be physically write protected to prevent FLEX
fron performing a write operation. Any attempt to write to such a disk
will cause an error message to be issued. It is good practice to write
protect disks which have important files on them. A mini disk can be
write protected by placing a piece of opaque tape over the small
rectangular cutout on the edge of the disk. Full size floppys are just
the opposite. In order to write protect a full size disk, you must
remove the tape from the cutout. In other words, the notch must be
exposed to write protect the disk. Some full size disks do not have
this cutout and therefore cannot be write protected.

III. THE 'RESET' BUTTON

The RESET button on the front panel of your computer

PRESSED- DURING A-DISK-OPERATION:  There should never be "% nesd e

"reset' the machine while in FLEX. If the machine is 'reset' and the
system is writing data on the disk, it is possible that the entire disk
will become damaged. Again, never press 'reset' while the disk is
operating! Refer to the ‘'escape' character in TTYSET for ways of

stopping FLEX.

IV. NOTES ON THE P COMMAND

The P command.tries to load a printer driver file named PRINT.SYS from
the same d1sk‘ﬁh1ch P itself was retrieved. For the requirements of
this file and "on writing your own custom PRINT.SYS file, see the sectlon
on such later in this manual or consult the ‘'Advanced Programmer's

Guide'.

V. ACCESSING DRIVES NOT CONTAINING A DISKETTE

If an attempt is made to access a minifloppy drive not containing a
diskette, the system will hang up attempting to read until a disk is
inserted and the door closed. Alternatively, you could reset the
machine and begin execution at the warm start location $ADO3 This is

not a problem on full-size drives.

* 340 sectors in the ADA-system
790 sectors in the Ericsson-system
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VI. SYSTEM ERROR NUMBERS

Any time that FLEX detects an error during an operation, an appropriate
error message will be displayed on the terminal. FLEX internally
translates a derived error number into a plain language statement. using
a ‘ook-up table called ERROR.SYS. If you have forgotten to copy this
'.SYS file onto a disk that you are using, FLEX will report a
'corresponding number as shown below:

DISK ERROR  #xx

where 'xx' is a decimal error number. The table below is a Tist of
these numbers and what error they represent.

ERROR # MEANING

a ILLEGAL FMA FUNCTION CODE ENCOUNTERED
2 THE REQUESTED FILE IS IN USE

3 THE FILE SPECIFIED ALREADY EXISTS

4 THE SPECIFIED FILE COULD NOT BE FOUND
5
6
7
8
)

SYSTEM DIRECTORY ERROR-REBOOT SYSTEM
THE SYSTEM DIRECTORY IS FULL

ALL AVAILABLE DISK SPACE HAS BEEN USED
READ PAST END OF FILE

DISK FILE READ ERROR

10 DISK FILE WRITE ERROR

11 THE FILE OR DISK IS WRITE PROTECTED

12 THE FILE IS PROTECTED-FILE NOT DELETED
B ILLEGAL FILE CONTROL BLOCK SPECIFIED
14 ILLEGAL DISK ADDRESS ENCOUNTERED

15 AN ILLEGAL DRIVE NUMBER WAS SPECIFIED
6 DRIVE NOT READY

By THE FILE IS PROTECTED-ACCESS DENIED

18 SYSTEM FILE STATUS ERROR

H FMS DATA INDEX RANGE ERROR

20 FMS INACTIVE-REBOOT SYSTEM

21 ILLEGAL FILE SPECIFICATION

22 SYSTEM FILE CLOSE ERROR

23 SECTOR MAP OVERFLOW-DISK TOO SEGMENTED
24 NON-EXISTENT RECORD NUMBER SPECIFIED
Vi RECORD NUMBER MATCH ERROR-FILE DAMAGED
206 COMMAND SYNTAX ERROR-RE-TYPE COMMAND
27 THAT COMMAND IS NOT ALLOWED WHILE PRINTING

28 WRONG HARDWARE CONFIGURATION
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Mikrodatorkonstruktion 10p
/UJ .

Skillnader mellan FLEX 2.0 (6800) och FLEX 2.8:4 (6809)

Nar operativsystemet FLEX introducerades 1978 si var det

i forsta hand tankt for en 6800 baserad maskin som hette
SWTPC (South West Technical ProduCts ).Det 1&g pé en 8"

disk (DMAF1).

Nar sedan MOTOROLA introducerade mikroprocessorn M6809 (1979)
S3 var SWTPC en av de forsta tillverkarna som bestdllde en
storre kvantitet kretsar fran MOTOROLA. |

For att snabbt komma ut p& marknaden s3 anvinde man samma
operativsystem som for 6800-maskinen FLEX.

Den enda skillnaden dr att FLEX for 09 ligger mellan $C000 - $DFFF
0BS! objektkoden for 6800 &r inte kompatibel med 6809!

Man har alltsd i princip tagit kdllkoden till FLEX (6800)
och assemblerat om den med en 6809 assembler.(ORG $C100)

Om man vill anvanda subrutiner i FLEX for 6809 sd dr den

enda skillnaden att man i anropsadresserna byter A mot C och

B_mot D.

ex: PUTCHR EQU $CD18 (6800 PUTCHR $AD18)
LDA 4'A skriv ett 'A'
JSR PUTCHR

for att starta FLEX fr&n monitorn:

>"P PC=XXXX (D03 varmstart for FLEX (6800 $AD03)
>6

+++



—
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10.8 SYSTEM AND DOS MEMORY MAP

The Disk.Operating System (DOS) forms the communication link between the
user (via a computer terminal) and the File Management System. All
commqnds are accepted through DOS. Functions such as file specification
parsing, command argument parsing, terminal I/0, and error reporting are
all handled by DOS.

The following memory map shows the location of user RAM and several

major sections of the FLEX operating system. A1l addresses are in
hexadecimal.
ADDRESS DESCRIPTION i
0000 - 7FFF User RAM (Some of the Tower end of this area is used
i by certain utilities such as CQPY.)
¢ A000 - AO7F Stack Area (SP is initialized to AO7F)
A080 - AOFF Input Buffer
A100 - AG6FF Utility Command Area
A700 - A83F Scheduler & Printer Spooler
A840 - A97F System FCB A
A980 - ABFF System Files Area FLEX 9.0, change $AXXX to $CXXX
ACO0 - B3FF DOS e e, i
B400 - BE7F FMS
BE8BD - BFFF Disk Drivers

The following is a description of those memory locations within the DOS
portion of FLEX which contain information of interest to the programmer.

. $A080-$AOFF - Line Buffer
The line buffer is a 128 byte area into which characters typed at

the keyboard are placed by the routine INBUF. A1l characters
entered from the keyboard are placed in this buffer with the
exception of control characters. Characters which have been
deleted by entering the backspace character do not appear 1in the
buffer, nor does the backspace character itself appear. The
carriage return signaling the end of the keyboard input is,
however, put in the buffer. This buffer is also used to hold the
STARTUP file during a coldstart (boot) operation.

$ACOE-$AC10 - System Date Registers
These three bytes are used to store the system date. It is stored
ijn binary fomm with the month in the first byte, followed by the
%gy, then the“year. The year byte contains only the tens and ones
igits.

$AC14-$AC15 - Line Buffer Pointer
These locations contain the address of the next character in the

Line Buffer to be processed.

$AC16-$AC17 - Escape Return Register
These locations contain the address to which to jump if a RETURN is
typed while output has been stopped by an Escape Character. See
TTYSET (page 10-25) for information on Escape processing. See also
the documentation for the routine PCRLF in the next section (page

10-34)
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10.9  USER-CALLABLE SYSTEM I/0 SUBROUTINES

Unless specifically documented otherwise, the content of all registers
should be presumed destroyed by calls to these routines. A1l routines,
unless otherwise indicated, should be called with a JSR instruction.

$AD15 (GETCHR) Get Character

This routine will look for one character from the control terminal (I/0
port #1) and store it in the A accumulator. Once called, the input
routine will Toop within itself wuntil a character has been input.
Anyt ime input is desired, the call JSR GETCHR or JSR $AD15 should be
used.

GETCHR automatically sets the 8th bit to 0 and dces not check for
parity. A call to this subroutine affects the processor's registers as
follows:

ACC A loaded with the character input from the terminal | AU foema
ACC B not affected
IXR not affected

. $AD18 (PUTCHR) Put Character

This subroutine is used to output one character from the computer to the
control port (1/0 port #1 in the SWTPc system).

To use PUTCHR, the character to be output should be placed in the A
accumulator in its ASCII form. For example, to output the letter 'A' on
the control terminal, the following program should be used:

LDA A #%41
JSR $AD18

The processor's registers are affected as follows:
ACT A changed internally

ACC B not affected
[ XR not affected

$AD1E (PSTRNG) Print String

PSTRNG is a subroutine used to output a string of text on the control
terminal. When address $AD1E is called, a carriage return and line feed
will automatically be generated and data output will begin at the
location pointed to by the index register. Output will continue until a
hex 04 is seen. The same rules for using the ESCAPE and RETURN keys for
stopping output apply as described earlier.

The accumulator and register status after using PSTRNG are as follows:

ACC A Changed during the operation
ACC B UNCHANGED
IXR  Contains the memory location of the 1ast character read from the

string (usually the 04 unless stopped by the ESC key)

[ NOTE: The ability of using backspace and 1ine delete characters is a
function of your user program and not of the FLEX I/0 routines described
, above.
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} $AD1B (INBUFF) Input into Line Buffer

This routine inputs a line from the keyboard into the Line Buffer.
The TTYSET Backspace and Delete characters are checked and
processed if encountered. All other control characters except
RETURN and LINE FEED, are ignored. The RETURN is placed in the
buffer at the end of the 1ine. A LINE FEED is entered into the
| buffer as a space character but is echoed back to the terminal as a
Carriage Return and Line Feed pair for continuation of the text on
. a new line. At most, 128 characters may be entered on the line,
including the final RETURN. If more are entered, only the first
127 are kept, the RETURN being the 128th. On exit, the Line Buffer
Pointer is pointing to the first character in the Line Buffer.
Caution: The command line entered from the keyboard is kept in the
- [ine Buffer. Calling INBUF from a user program will destroy the
command line, including all unprocessed commands on the same line.
Using INBUF and the Line Buffer for other than DOS commands may
result in unpredictable side-effects.

$AD24 (PCRLF) Print Carriage Return and Line Feed

In addition to printing a carriage return and line feed, this
routine checks and honors several TTYSET conditions. On entry,
this routine checks for a TTYSET Escape Character having been
entered while the previous line was being printed. If so, the
routine waits for another TTYSET Escape Character or a RETURN to be
typed. If a RETURN was entered, the routine clears the Last
Terminator location so as to ignore any commands remaining in the
command line, and then jumps to the address contained in the Escape

ﬁi Return Register locations. Unless changed by the user's program,
this address is that of the Warmstart Entry Point. If, instead of
a RETURN, another TTYSET Escape Character was typed, or it wasn't
necessary to wait for one, the Current Line Number is checked. If
the last line of the page has been printed and the TTYSET Pause

. feature is enabled, the routine waits for a RETURN or a TTYSET
Escape Character, as above. Note that all pausing is done before
the carriage return and line feed are printed. The carriage return
and line feed are now printed, followed by the number of nulls
specified by the TTYSET Null Count. If the end of the page was
encountered on entry to this routine, an "eject" is performed by
issuing additional carriage return, line feeds, and nulls until the
total number of blank lines is that specified in the TTYSET Eject
Count. The X register is preserved.

$AD45 (OUTADR) Output Hexadecimal Address

On entry, the X register contains the address of the most
significant byte of a 2 byte hex value. The bytes to which the X
register points are printed as 4 hexadecimal digits.



v
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$AD39 (OUTDEC) Output Decimal Number

On entry, the X-register contains the address of the most
significant byte of a 16-bit (2 byte), unsigned, binary number.
The B-register, on entry, should contain a space suppression flag.
The number will be printed as a decimal number with leading zeroes
suppressed. If the B-register was non-zero on entry, spaces will
be substituted for the leading zeroes. If the B-register is zero
on entry, printing of the number will start with the first non-zero

digit.
$AD3C (OUTHEX) Output Hexadecimal Number

On entry, the X-register contains the address of a single binary
byte. The byte to which the X-register points is printed as 2
hexadecimal digits. The B and X registers are preserved.

v $AD42 (GETHEX) Get Hexadecimal Number

This routine gets a hexadecimal number from the Line Buffer. On
entry, the Line Buffer Pointer must point to the first character of
the number in the Line Buffer. On exit, the carry bit is cleared
if a valid number was found, the B-register is set non-zero, and
the X-register contains the value of the number. The Line Buffer
Pointer is left pointing to the character immediately following the
separator character, unless that character is a carriage return or
End of Line. If the first character examined in the Line Buffer is
a separator character (such as a comma), the carry bit is still
cleared, but the B-register is set to zero indicating that no
actual number was found. In this case, the value returned in the
X-register is zero. If a non-hexadecimal character is found while
processing the number, characters in the Line Buffer are skipped

@“ until a separator character is found, then the routine returns to

= the caller with the carry bit set. The number in the Line Buffer
may be of any length, but the value is truncated to between 0 and
$FFFF, inclusive.

C . $AD48 (INDEC) Input Decimal Number

This routine gets an unsigned decimal number from the Line Buffer.
On entry, the Line Buffer Pointer must point to the first character
of the number in the Line Buffer. On exit, the carry bit is
cleared if a valid number was found, the B-register 1s set
non-zero, and the X-register contains the binary value of the
number. The Line Buffer Pointer is left pointing as described in
the routine GETHEX. If the first character examined in the buffer
is a separator character (such as a comma), the carry bit is still
cleared, but the B-register is set to zero indicating that no
actual number was found. In this case, the number returned in X is
zero. The number in the Line Buffer may be of any length but the
result is truncated to 16 bit precision.
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10.10  COMMAND AND SUBROUTINE SUMMARY

Page

ASN [,W=<drive>] [,S=<drive>] ASN 10-9

CAT[,<drive list>][,<match list>] CAT 10-11

COPY,<file spec>,<file spec> COoPY 10-13

COPY,<file spec>,<drive>

COPY,<drive>,<drive>[,<match list>]

DATE [, <mm,dd,yy>] DATE 10-15

DELETE,<file spec>[,<file Tist>] DELETE 10-16

GET,<file spec>[,<file list>] GET 10-7
Default extension: .BIN

LIST,<file spec>[,<1line range>] [,N] LIST 10-17
Default extension: .TXT

MON MON 10-7

0,<file spec>,<command> 0 10-18
Default extension: .0UT

P,<command> p 10-19

PROT,<file spec>[,(options)] PROT 10-20

RENAME,<file spec 1>,<file spec 2> RENAME 10-21
Default extension: .TXT

SAVE,<file spec>,<begin adr>,<end adr>[,<transfer adr>] SAVE 10-22
Default extension: ,BIN

SAVE.LOW SAVE.LOW 10-22

STARTUP STARTUP 10-23

TTYSET[,<parameter Tist>] TTYSET 10-25

VERSION,<file spec> VERSION 10-29
Default extension: .CMD

FLEX FLEX 2.0 Page $esod

GETCHR  Get Character $AD15 10-33 FLEX 9.0, chanqge

PUTCHR  Put Character $AD18 10-33  $AXXX to $CXXX

PSTRNG  Print String $ADTE 10-33

INBUFF  Input into Line Buffer $AD1B 10-34

PCRLF Print Carriage Return and Line Feed $AD24 10-34

OUTADR  Qutput Hexadecimal Address $AD45 10-34

OUTDEC  Output Decimal Number $AD39 10-35

OUTHEX  Output Hexadecimal Number $AD3C 10-35

GETHEX Get Hexadecimal Number $AD42 10-35

INDEC Input Decimal Number $AD48 10-35

Line Buffer $A080-$A0FF 10-32

System Date Registers $ACOE-$AC10 10-32

Line Buffer Pointer $AC14-$AC15 10-32

Escape Return Register $ACI6-$AC17 10-32






DIRECTORY OF DRIVE NUMEER 0O

DISK:

FILE#

1
2
4
S
&
=
8
9

FLEX? #8

CREATED:

NAME TYPE R BEGIN

FLEX_DD .SYS
STARTUP . TXT
MEMEND .BIN
PRINTSET. CMD
PRINT  .SYS
ERRORS .S5YS
NEWDISKZ. CMD
RA .CMD
SE .CMD
UVPROG . CMD
UVPROG . HLP
APPEND  .CMD

AR . CMD
ASN » CMD
BUIL.D . CMD
PC . CMD
CAT . EMD
DE » CMD
cary . CMD
DATE «CMD
DELETE .CMD
ECHO »CMD
EXEC . CMD
FIND . CMD
FIX . CMD
I . CMD
JUMP « CMD
L - CMD
L.INI . CMD
LIST - CMD
MIRROR .CMD
MV . CMD
N «CMD
DROV LBIN
NF « CMD
4] . CMD
LC . CMD
FROT - CMD
LE «CMD

PUTROOT .CMD
41 PROMFT .CMD
42 @ .CMD
3 RE .CMD
44 CHAIN  .CMD
45  RENAME .CMD
46 RM . CMD
47 B . CMD
48 SAVE .CMD
49  SROX .CMD
50 SP .CMD
g1 SuUM . CMD
52 ¥ .CMD
53 TESTMEM .CMD
54 RL .RO
S5 TOUCH  .EMD
S6  TTYSET .CMD
57  UNITERM .CMD
58 VER .CMD
59 VERIFY .CMD
&0 XOUT .CMD
61 Y . CMD
62 ~BAYE ~LOW
6% FLEXLIE .TXT
64 DIR . CMD
65 FRAME  .CMD
&4 EDIT .CMD
&7  ASME .CMD
68 DEBUB  .CMD
69 PO . CMD
70 MAF .CMD
71 SGEN .CMD
72  DUMF .CMD
7% MEMDUMF .CMD
74 LL .CMD
75 LOAD .CMD
76  USD1 RO
77 HINIT  .RO
79 RESET  .RO
79 R .CMD
80 SEND .CMD
81 FYSPROG .CMD
82 FYSFROG .HLF
ar P . COR
84 SERIAL .CMD
85 PDEL .CMD
FILEG=85,

R

SECTORS=1020,

0O1-01
01-1E
01-1C
01-1D
01-1E
Q1 =1F
02-04
02-0D
Q413
06-0C
06-12
06-14
Q7-06
07-0F
07-10
07=11
0A-21
OR-24
oc-1c
oc-21
0C-23
oD-01
OD-02
Qp-0Z%
QD--1F
OE-Q2
OE~04
QE-QS
QE~1A
QE—-1R
OE-1E
OF-01
OF-05
OF-04
10-0A

1D-04
1D-09
1D-0A

19=-JAN-87

END

Oil-1A
01-1R
01-1C
01-1D
Q1-1E
02-03
02-0C
04~-12
06-0B
0b-11
N6~13
07-085
07-0E
Q7-0F
Q7-10
OA=-20
OA-23
OC-1E
OC-20
Q=22
0Cc-24
QD~-01
op-02
on—-1E
QE-O1
QE-03
QE-04
0E-19
OE-1A
QE-1D
QE—24
OF-04
OF —05
10-09
10-0B
10-0E
11-12
13=13
12-03
12-09
12-0R
12-10
12=11
12-13
12-14
12-16
12~19
12-1R
12~-1F
12=23
13-01
13-03
13-09
1530
15-12
15-14
15~17
15-1A
15-1R
15-1D
15~1E
1520
16-10
16—15
16-22
17-1A
19-01
1A—-0B
1A-0C
1A-0OD
1B-02
1B-0Z
1B-04
1E~-13
1C-14
1C-17
1C-18
1€=19
1C~1A
16-1C
1C-24
1D-03
1D-08
1D-09
1D-00

SIZE DATE

B

25-0CT-84
2~AUG-85
24-MAY-B4
Z0-0CT-84
26—-ALG-84
J0-JAN-80
22-AUG-BS
O0-JAN- O
25-0CT-84
28-JAN-83
25—-8EP-84
S=-NOV-81
10-MAR-81
ZO-JAN-BO
30-JAN-80
15-JAN-85
8-MAR-81
I0-0CT-84
?-MAR-81
J0-JAN-80
I0-JAN-80
I0-JAN-80
I0-JAN-80
29-JUL-81
J0-JAN-BO
8-0CT-80
J0-JAN-80
29-JUL-81
Z0-JAN-80
IO=-JAN-80
7-MAR-81
26-MAR-80
I0-JAN-80
30-0CT-84
20-MAY-81
8--0CT~80
Z0-0CT-84
F0-JAN-80
30-0CT-84
7-NOV-80
8-MAR-81
28--SEF-81
J0-0CT-84
J0--0CT-84
20-JAN-80
1=JUL-80
1-JUL~-80
I0-JAN-80
24-0CT-80
1-JUL-80
20-AUG-80
&-JUL-81
?-APR-84
I0-0CT-84
10-MAR-81
20-JAN-80
22-JAN-82
6-MAR-81
JI0~JAN-80
30-JAN-80
TO-JAN-80
FO=JAN—BG
146-DEC-81
1&6-JUN-B9
19-AUG-82
16—-JUN-89
16~JUN-89
16-JUN-84
26-AUG-84
16~-JUN-89
16-ALG-82
25-SEP-84
25-SEF-84
Q=JAN- ©
25-JAN-85
28-JAN-85
26—JAN-85
25-JAN-83
14-FEB-8C
26-FEB-89
18-AFPR-85
18-AFPR-B5
10-MAR-81
2-AUG-85
19-AUG-82
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FLEX FUBLIC Q

¥

L INBUF EGU $CO80 LLINE BUFFER - FLEX SYSTEM DEFINED ENTRY VECTORS

CMDADR EQU $C100 UTILITY COMMAND SPACE (1.5 K) -

CMDEND EQU SC700 UTILITY COMMAND SPACE END CoLDs EQL! $CDOO FLEX COLD START ADDRESS

SYSFCR EQU $C840 SYSTEM FCB ADDRESS WARMS EQU $CDOT FLEX WARM START ADDRESS

X RENTER EGU $CDO& RE-ENTER FLEX FROCESSING

. GLOBAL VALUES SPECIFIED BY TTYSET AND ASN INCH EQU $CD09 INPUT CHARACTER (LOW LEVEL)

" OuUTCH EQU $CDOF OUTPUT CHARACTER (LOW LEVEL)

BSFCHR EQU $CCO0 BACKSPACE CHARACTER BETCHR EQU $CD1S INFPUT CHARACTER ROUTINE

DELCHR EQU $CCO1 DELETE CHARACTER i PLTCHR EQU $CD18 OUTFUT CHARACTER ROUTINE

EOLCHR EQL $CCOZ END OF LINE CHARACTER INBUFF ERU $CD1B INPUT LINE BUFFER -

DEPTH ={nlB] SOCOS DEPTH COUNT PSTRNG EQU $OD1E PRINT STRING

WIDTH EQU $CCO04 WIDTH COUNT CLASS EQU $CD21 CLASSIFY CHARACTER

NULLS EQU $CCOS NULL COUNT PCRLF EGLI +CD24 PRINT CR/LF SEQUENCE

TABCHR EQU $CCOL TAR CHARACTER NXTCH EQU SCDR7 GET NEXT CHARACTER FROM INPUT BUFFER
BSECHR EQU $CCO7 BACKSPACE ECHO CHARACTER GETFIL EQL $CD2D SCAN FILE SPEC ADDRESS !
PAUSE EQu $CCo9 PAUSE CONTROL BYTE LOAD EQU $CDTO LOAD FILE ENTRY POINT |
ESCCHR EQU SCCOA ESCAPE CHARACTER SETEXT EQU $CD33 SET UP FILE EXTENSION

S_DRN EQU $CCOR SYSTEM DRIVE NUMBER OUTDEC EQU SCD3EG OUTPUT DECIMAL NUMBER

W_DRN EQU $CCOC WORKING DRIVE NUMBER DUTHEX EQU $CD3IC OUTPUT HEXADECIMAL NUMEER

¥ RFTERR EQU $CD3IF 1/0 ERROR ABORT ROUTINE

- FLEX SYSTEM GLOBAL VARIABLES SETHEX EQU $CD4AZ GET HEXIDECIMAL SPECIFICATION

3 OUTADR EoU $CD4S OUTPUT HEXADECIMAL ADDRESS

SYSFLG EQU $CCOD LUSE SYSTEM DRIVE FLAG ITNDEC EQU $CD48 GET DECIMAL NUMBER

SYSDATE EQU $CCOE DATE REGISTERS DOCMD EQW! $CD4R DOCMD ENTRY ADDRESS

LSTTRM EQLu $CC11 LAST TERMINATOR CHARACTER STATUS [=Anlk} $0CDA4AE CHECK TERMINAL INPUT- STATUS

CBUFPT EQU $CC14 LINE BUFFER POINTER ¥

ESCRET EQU $CC156 ESCAFE RETURN REGISTER . LOW LEVEL TERMINAL AND INTERRUPT CONTROL ADDRESSES

CURCHR EQU $CC18 CURRENT NXTCH CHARACTER X

FREVCH EGQU $CC19 PREVIOUS NXTCH CHARACTER INTAP EGL $D3IDE VECTOR FOR INPUT TAP ROUTINE

CURLCT EQU $CC1A CURRENT LINE COUNT DUMMY EQU #DIEO DUMMY RTS INSTRUCTION USED EY RM

LOADAD EQU $CCLB LOADER ADDRESS OFFSET DATA SETIRO EQL $D3E1L SET IR® PROCESS VECTOR

XFRFLG EQU $CC1D TRANSFER ADDRESS FLAG CLRIRE Eau $DIED CLEAR TRG PROCESS VECTOR

XFRADR EQU $CC1E TRANSFER ADDRESS 0OF LOADED FILE TINCH EQU $D3ES LOW-LEVEL TERM INPUT WITHOUT ECHD
OUTSWT EQU $CC22 OUTPUT SWITCH T_OFF EQU $D3IED TIMER OFF ROUTINE ADDRESS

INSWT EQU $CC23 INPUT SWITCH i T_ON EQU $DIEF TIMER ON ROUTINE ADDRESS

DOCMDF E0L sCccz2e DOCMD ENTRY FLAS T_INIT EGL $DIF1 TIMER INITIALIZE ROUTINE ADDRESS

CURCOL EQU $CC29 CURRENT OUTPUT COLUMN TINIT EQL! +D3IFS LOW-LEVEL TERMINAL INITIALIZE |
MEMEND £0uU $CC2B END OF MEMORY ADDRESS TCHECK EQU $D3IF7 LOW-LEVEL TERMINAL CHECK ADDRESS
FMSBUSY EQU $CC30 FLEX ALREADY RUSY FLAG TOUTCH EQU $D3IF9 LOW-LEVEL TERMINAL OUTFUT ADDRESS _
CPUTYPE EQU $CLC33 CPU TYPE FLAG T INCHE fctnll] $DIFR LOW-LEVEL TERMINAL INPUT WITH ECHO _
RETADR EGU SCCAT DOCMD RETURN ADDRESS ¥ {
ULCFLAG EQU $C049 UFFER/LOWER CASE MAFP FLAG " FILE MANAGEMENT SYSTEM ENTRY FPOINTS

FROMFT £0u $CCAE POINTER TO PROMPT STRING = i
K FMSCLS EQu +D40T CLOSE UP ALL FILES ENTRY

. CPU TYPE FLAG BIT DEFINITIONS FMS EQU +D40S FILE MANAGER EXEC CALL

. FCBASE EQU $D409 FILE CONTROL EL_OCK BASE

CFRU_2MHZ EQU Z10000000 1 => 2 MHz CPU CLOCK RATE | VERIFY EQL $D43S FMS VERIFY FLAG

CFil_SL0W EQu %Z0O1000000 i =>» MEMORY STRETCH ACTIVE SURTAR EGL $D4TH FMS SURNAME TABLE

CPRU_SOHZ EQU 400100000 1 =» S0 Hz POWER LINE FREQUENCY

CFLU_RAMF EQU 00010000 1 => CPU RAM IS AVAILABLE { FCBLEN B 256+464 FILE CONTROL BLOCK LENGTH

CPU_RTCK  EGQU %Q0001000 1 => 6819 REAL TIME CLOCK AVAILABLE | "

CPU_IOBX EGU %Z00000100 i1 => I/0 SET UP LIKE OLD BOX i = DISKE DRIVER ENTRY POINTS

CPU_TIME EQU ZOO000a10 1 =» 6840 TIMER AVAILABLE ;

CPU_XMEM EQU %00000001 1 => EXTENDED MEMORY IS USED DREAD EQL $DEDOQ READ SECTOR ROUTINE

3 DWRITE EoU $DEQT WRITE SECTOR ROUTINE

< PRINTER DRIVER INTERFACE ADDRESSES DVERFY EQU EDEQA VERIFY ROUTINE

. DREST EQU $DEOT DRIVE RESTORE ROUTINE

PT_RAP EQU $CC35 PRINTER RESERVED AREA FOINTER DRIVE EQU $DEOC DRIVE SELECT ROUTINE

PT_LEN EQU $CC37 PRINTER RESERVED AREA LENGTH NCHECK EGU SDEOF CHECK DRIVE READY

PT_DEV EBU $CC39 PRINTER DEVICE ADDRESS DEUICK EGU $DE1Z QUICK CHECK DRIVE READY

PINIT EQU $CCCO FRINTER INITIALIZE VECTOR DSEEK EQL $DE1R DRIVE SEEK-TO-SECTOR ROUTINE

PTERM EQU $CCDO PRINTER CLOSE VECTOR

PCHE EGL $CCcDg PRINTER READY CHECK VECTOR END

FOUT EQU $CLCE4 PRINTER CHARACTER OUTFUT ROUTINE

PRCFLG EQU $CCFC ACTIVE SPOOLING PROCESS FLAG ~
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Tabell for omvandling mellan decimala och hexadecimala tal

Bild 2.8
DEC HEX DEC HEX DEC HEX DEC HEX DEC HEX 6
0 00 50 32 100 64 150 96 200 8 HEX = DEC
1 0 51 33 101 65 151 97 201 €9 0 r
2 02 52 34 102 66 152 98 202 CA 1 1.048,57¢
3 03 53 35 103 67 153 99 203 (B 2 2097 1%
4 04 54 36 104 68 154 9A 204 CC 3 3145758
5 05 55 37 105 69 155 98 205 €D 4 41943
6 06 56 38 106  6A 156 9C 206 CE PR o e
7 07 57 39 107 68 157 90 207 CF A
8 08 58 3A 108 6C 158 S 208 DO 6  6.291,4€
9 09 59 38 109 6D 159 9F 209 DI ; ;-;;gggg
10 0A 60 3C 110 6E 160 A0 210 D2 9  9.437,184
1N 08 61 30 1M 6F 161 Al 211 D3 A 10,485,76)
12 oc 62 3E 12 70 162 A2 212 D4 B 11,534,333
13 0D 63 IF M3 n 163 A3 213 D5 C 12,582,912
14 0t 64 40 14 72 164 A4 214 D6 D 13,631,483
15 OF 65 4 15 73 165 A5 215 07 £ 14,680 061
16 10 66 42 116 74 166 A6 216 D8 F 15,728,64)
17 n 67 43 Mz 75 167 A7 217 D9 e e
18 12 68 44 118 76 168 A8 218 DA | o123
19 13 69 45 1ns 77 169 A9 219 B ——aet
20 14 70 46 120 78 170 AA 220 ©OC
21 15 71 47 121 79 171 A8 221 0B
22 16 72 48 122 7A 172 AC 222 DF
2 7 73 49 123 78 173 A0 223 DF
24 18 74 4A 124 7¢ 174 AE 224 EO
25 19 75 48 125 70 175 AF 225 £l x 6" n 16"
26 1A 76 4C 126 7€ 176 B0 226 E2
27 18 771 40 127 7F 177 81 227 €3 i .0 vo
28 1C 78 A4E 128 80 178 82 228 E4 :
29 10 79 4F 129 & 179 B3 229 £5 ,;: ; :»:; :
30 1E 80 50 130 82 180 B4 230 k6 4 096 3 0000 2
T R SR i
182 B6 232 E8 65 536 4 0005 9
3 21 83 53 133 85 183 87 231 E9 ! 048 S76. § 0000
3 22 84 54 134 86 184 B8 234 EA .
35 23 85 55 135 87 185 B9 235 EB 18 777 216 68 0000 "
36 24 86 56 136 88 186  BA 236 EC 268 435 456 7 0.000 ‘X
37 25 87 57 137 89 187 B8 237 ED
38 26 88 58 138 8A 188 BC 238 EE 4 i34 967 296 8 0000 (X
9 e 691159 1395k 65 189 BD 239 EF 68 119 476 736 9 0000 o
0 28 % SA 140 8¢ 150" i 240" 55 ' 099 S1 827 776 10 0.000 (X
a1 29 91 58 141 8 191 BF 241 A
2 2 92 5C 142 g€ 192 €0 242 F2
43 28 93 5D 143 gF 193 ¢ 243 F3
44 2¢ 94 SE 144 90 194 €2 244 Fa4 250 FA
45 2p 95 5F 145 9] 195 3 245 F5 251 B
46 2 96 60 146 92 196 C4 246 F6 252 FC
47 2F 97 61 147 93 197 ¢5 247  F7 253 FD
48 30 98 62 148 94 198 6 248 F8 254 FE
49 3 99 63 149 g5 199 ¢7 249 F9 255 FF
Tabell Gver hexadecimala tal angivna i 2-komplementform
DEC HEX DEC HEX DEC HEX DEC  HEX DEC HEX
-128 80 - 80 BO - 32 k0 16 10 64 40
-127 81 - 79 Bl -3 E1 17 11 65 41
-126 82 - 178 B2 - 30 E2 18 12 66 42
-125 83 -77 B3 - 29 E3 19 13 67 43
-124 84 - 76 B4 - 28 Ed 20 14 68 44
-123 85 - 75 BS - 27 ES 210118 69 45
-122 86 - 74 B6 - 26 E6 22 16 70 46
-121 87 -7y B - 25 E7 23 17 7 4
-120 88 -~ 72 B8 - 24 E8 24 18 72 48
-119 89 -71 B - 23 E9 25 19 73 49 |
-118 8A - 70 BA - 22 EA 26 1A 74 4A ‘
-117 8B - 69 BB - 21 EB 27 1B 75 4B (;
-116 8C - 68 BC - 20 EC 285 1€ 76 4C |
-115 8D - 67 BD - 19 ED 29 1D 77 4o 2!
-114 8E =66 BE - 18 EE 30 1E 78 4E 5
-113  8F - 65 BF - 17 EF 31 IF 79 4F 10
-112 90 - 64 CO - 16 FaQ 32 20 80 SO 204
-in 91 - :: c1 -15 F1 33 21 81 Sl 40¢
-110 92 -162: €2 - 14 F2 34 22 82 52 81
-109 93 =61 ©C3 -13 F3 3523 83 53 6
-108 94 - 60 C4 - 12 F4 36 24 84 54 e
-107 95 ¢ -~ 59 C5 - 11 F5 37 25 - 85 8y i
-106 96 - 58 C6 - 10 F6 38 26 86 56 6553
-105 97 ‘- 57 c? - 9 F7 39 27 87 57 13107
-104 98 =2vs6 8 - 8 F8 40 28 88 58 26211
-103 99 - 55 €9 - 17 F9 41 29 89 59 . -
-102 9A -S4 CA - 6 FA 42 2A 90 SA 2
-101 9B - 853 CB - S5 rB 43 2B 91 SB 104857
-100 9C -s2 cc L ORR 44 2 I2LSC 209715
99 9p - 51 cD - 3 P 45 2D 93‘ 0 © 419430
98 9 - 50 CE - 2 FE 48, -2k Sk 8388 61
97 9p - 49 CF - 1 PF 47 2F 95 SF 167772A
96 A0 - 48 DO 0 aa 48 gg ;; 60 ﬁg ;'g 335544
3% M 2o o 1 4 g w o 104 72 67108 8.
4 a2 -4 L
93 A3 --48: D3 31 a3 51 ;2 99 63 ﬁ: ;2 13421771
92 A4 - 44 D4 4 o4 52 3 180 64 317 3% 268 4354
43 423 el I ? el hise 3 10 & 18 76 . 53687091,
L ol 3 o 353 103 & 19 77 1073741 82
88 A8 - 40 D8 8 08 56 ;: io; f‘-.’ i:g ;; 2147 483 64¢
SIS g1 3 o HA 1 106 g 122 7 4294967 2¢¢
S 2 i oo 3 “107 4B 123 78 8559 934 59;
e - e 60 3 108 6c 126 7c . 17179869 18
83 AD - 35 DD 13 op 61 gg ig: 6D }:: ;g 34359738 368
82 AE - 34 DOE 14 Qe 62 SE



'g mellan decimala och hexadecimala tal

DEC HEX
100 64
101 65
102 66
103 67
104 68
105 69
106  6A
107 68
108 6C
109 60
110 6E
1M1 6F
12 70
1M1 n
114 72
115 73
116 74
17 75
118 76
11992
120 78
e 7
122 7A
123 78
124 7C
125 70
126 7E
127.. IF
128 80
129 81
130 82
131 83
132 84
133 85
134 86
135 87
136 88
137 89
138 8A
139 88
140 8C
141 8D
142 8
143 gF
144 90
145 91
146 92
147 93
148 94
149 95

DEC  HEX
=32 EO
<31 (E)
-3 k2
-29 E3
- 28 E4
- 27 ES
- 26 E6
= 25, Bl
- 24 EB
- 23 EI
- 22 EA
-21 EB
- 20 EC
-19 ED
- 18 EE
=37 EF
- 16 FQ
- 15 Fl
- 14 F2
-1 R
- 12 F4
=11 FS
- 10 F6
. ) )
- 8 F8
= 51 K9
- 6 IFA
- 5 FB
- 4 Fc
- 3
= 2 FR
=, 1 ¥F

0 aa
1 a1
2 02
3 Q@
4 04
8 08
6 06
7 07
8 o8
9 09

10 OA

11 0B

12 ac

13 oo

DEC HEX
150 96
151 97
152 98
153 99
154  9A
155 98
156  9C
157 90
158 9E
159 9F
160 A0
161 Al
162 A2
163 A3
164 A4
165 A5
166 A6
167 A7
168 A8
169 A9
170 AA
171 A8
172 AC
173 AD
174 AE
175 AF
176 B0
177 Bl
178 82
179 B3
180 B4
181  BS
182  B6
183 87
184 B8
185 B9
186 BA
187 8B
188  BC
189 BD
190 BE
191  BF
192 CO
193 Q1
194 (2
195 (3
196 C4
197 ¢S5
198 (6
199 -7

DEC  HEX
16 10
17 11
18 12
395 LR
20 14
21 15
22 16
23 17
24 18
25 19
26 1A
27 18
28 1C
29 1D
30 1E
31 1F
32 20
33 21
34 22
35 23
36 24
37 25
38 26
39 27
40 28
4 29
42 2A
43 2B
44 2
45 20
46 2E
47 2F
48 30
49 31
50 32
51 33
52 34
53 35
54 36
58, 1 137
56 38
57 39
58  3A
s9 38
60 3C
61 3D
62 3E
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Bild 2.8 Jmvandlingstabell hexadecimalt—decimalt

HEXADECIMAL COLUMNS
DEC HEX 6 5 4 3 2 1
200 c8 ' HEX = DEC | HEX = DEC| HEX = DEC |HEX = DEC | HEX = DEC| HEX = DEC
201 €9 0 ofo ol o o[ o o 0o 0 0 0
202 CA 1 1048561 65536 1 409%| 1 25 1 18| 1
203 (8 2 2097182 |2 131,072 2 8192| 2 s12 20 4 2 Yo 2
204 CC 3 31457:8(3 196,608 3 12288 2 78| 3 48| 3 3
ggg gg 4 419434 14 262,144| 4 16384| 4 1024| 4 64| a4 4
207 CoF 5 5242805 327680 5 20480 5 1,280 5 8| 5 B
208 00 6 62914556 293216| 6 24576 6 1,53 6 %| 6 6
209 D1 7 7340032 |7 4s8752| 7 28672| 7 1.792 7 w2l 2 7
8 8388608|8 52288 8 32768| 8 2,048 8 18| 8 8
210 02 9 9437,184 |9 589824| 9 36864 9 2,304 9 14| 9 9
2n 03 A 10,48576) | A 655,360 A 40,980 A 2,560 A 160 A 10
212 04 B 11,534,335 | B 72089 B 4505| B 2,818 B 176| B 1
213 D5 C 12582912 (C 786432| C 49,182 C 3,072 c 92| ¢c 12
214 D6 D 13631483 |D 851,968 D 53,248| D 3,328 D 28 D 13
215 07 E 14,680,064 [E 917,504 E 57,344| € 3,584 E 24| E 14
216 D8 F 15728640 | F 983,040 F 61,440| F 3,840 F 240 F 15
§}; g: 0123 4567 0123 4567 0123 4567
219 D8 BYTE BYTE BYTE
220 oC
221 0D
222 DE
223 DF
224 EO
s 2 1" o267
227 E3
228 4 Yol B0
229 £5 18 1 0062 5
2% 2 0003 08 25
230 E6 4 096 3 0000 244 140 625
231 7
232 E8 65 536 4 0000 915 258 789 062 5
ggi E: | 048 576, 5 0000 J00 953 674 316 408 25
235 £ 16 777 216 8 0000 00 059 604 644 175 390 625
236 EC 68 435 456 7 0000 N0 003 725 290 298 461 914 062 S
237 ED
238 EE 4 334 967 296 8 0000 000 000 232 B30 643 653 B69 628 906 25
239 EF 68 719 476 736 9 0000 (000 000 014 551 915 228 366 BS! BO6 640 625
200 Fo ¥ 099 S11 627 776 10 0000 (OO OO0 00O 909 494 701 772 928 237 915 039 062 S
241 F)
242 F2
2e e 250 A
245 F5 251 fFB
246 F6 252 FC
247 F7 ggi ;g
29 i 255 FF
DEC  HEX
6; ‘g n n
65 4 =
:.‘, ‘g 2 n 2
4
1 L9t
69 45 :
70 46 4 20,25
71 47 8 3 0.125
;g :: 16 4 0.0625
32 5 0,03125
ol 64 6 0.015625
76 4 128 7 0.0078125
77 4D 256 8 0.00390625
;a AE 512 9 0.001953125
2] N4 1024 10 0,0009765625
00 %0 2048 11 0.000488 28125
Bl 51 4096 12 0.000244 140625
:§ g; 8192 13 0,0001220703125
L 16334 14 0.00006103515625
85 55 32768 15 0.000030517 578 125
86 S& 65536 16 0,0000152587890625
:1 ;; 131072 17 0.000007629 394 531 25
89 53 262144 18 0.000003814697265625
90 SA 524238 19 0.000001 907 3486328125
91 SB 1048576 20 0.000000953674 316 406 25
:g fg © 2097152 21 0,000000476837 158203125
94 sE ‘4194304 22 0.0000002384185791015625
95 58 8388618 23 0.000000119209289 550781 25
P 112 70 167772.6 24 0,000000059604 644775 390625
97 61 13 N 335544)2 25 0.000000029802 3223876953125
98 62 114 72 6710884 26 0.000000014 901 161 193847 65625
99 63 15 73 1342177.8 27 0.000000007 450 580 596 923 828 125
100 64 )ii; ;; 2684354:6 28 0,000000003 725290298 461 914062 5
o @ 18 7é . 536870912 29 0.000000001 862 645149230957031 25
103 &7 119 77 1073741824 30 0.000000000 931 322574615478 515625
104 8 120 78 2147483648 31 0,000000000 465661 287 3077392578125
A8 u iﬁ ;: 4294967296 32 0.000000000232830643653869628 906 25
‘107 & 23 99 85599345952 33 0.000000000 116415321826934814453125
108 6C 12¢ I¢ 17179869184 34 0.000000000058 207 660 913 467 407 226 562 5
igg gn %;: ],g 34359738368 35 0.000000000029 103830 456733703613281 25
= ?
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APPENDIX A

HEXADECIMAL CONVERSION TABLE

HX| 0 1 2 3 4 5 6 7 8 9 ABCODEF 0 | o000
o | 01 23 4567 8 910012131415 o]l o
1 [ 1617 18 19 20 21 22 23 24 25 26 7 28 29 30 N1 | 25 | 409
2 | 32 33 34 35 36 37 3B 39 L 41 42 3 4 45 46 47 | 52| g2
3 |48 49 50 51 52 53 54 55 56 57 58 B 60 61 62 63 | 768 |12288
4 |64 6566 67 68 69 70 71 72 73 74 75 76 77 78 79 | 1024 | 16384
5 |8 8 82 83 84 85 8 87 88 8 %0 9 92 93 94 95 | 1280 |20480
6 | 9 97 98 99100 101 102 103 104 105 106 107 108 109 110 111 | 1536 | 24576
7 | 112113 114115116 117 118 119 120 121 122123 124 125 126 127 | 1792 | 28672
8 [128.129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 | 2048 |32768
9 [ 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 | 2304 | 326864
A |160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 | 2560 | 40960
8 (176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 | 2816 | 45056
C [ 192193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 | 3072 [49152
D (208 209 210 211 212213 214 215 216 217 218 219 220 221 222 223 | 3328 53248
E | 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 | 3584 | 57344
F | 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 | 3840 [61440
5 4 3 2 0
mex|  oec  [mex| oec [mex| oec [mex| oec [mex| oec [Hex| oec
0 0| o of o of o 0| o of o 0
1 r0a8576( 1 essws| 1 40| 1 2% 1 16 1 1
2 2071%2| 2 1072| 2 8|2 sz 2 2| 2 2
3 3145728| 3 196608 3 12288| 3 768| 3 8|3 3
4 4194304 4 262044 4 16384| 4 1024 4 64| 4 4
S 5242880 | 5 327.680| 5 20480| 5 1,280 5 | 5 5
6 6muass| 6 26| 6 245786 15%|6 % | 6 6
7 740002 7 4s8752| 7 w27 |7 nz|7 7
8 838008| 8 524283 8 327688 2088(8 128| 8 8
9  9,437184| 9 589824 9 368649 2304| 9 1449 9
A 10485760 | A es530| A 4090|A 250 A 10|A 10
B 1153433 | B 72089 | B 45056| B 2816| B 1768 1
c 2se92|c 74| c eas2|c 3o2(c  wm|c 12
D 13631468 D 851,938 | D 53248 D 338D 28(D 13
E 14680064 [ E 917504| E 57344 E 3584| E 24| E 14
F 15728640 F 983040 | F 61.440| F 380| F 240|F 15
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APPENDIX B

ASCII CONVERSION TABLE
HEX _MSD . 0 1. 21 8 4" 5 & 7
Lso [__BiTS 000 001 010 17100 _101_110 111 |
0 | 0000 | NUL DE SPACE 0 @ P = o,
1 | oool SOH DCI I 1 A Q ‘d q
2 0010 STX DC2 14 2 B R b r
3 0011 ETX DC3 # 3 C S c s
4 0100 EOT DC4 $ 4 D i d t
5 0101 ENQ NAK % 5 E U e u
6 0110 ACK  SYN & ) F \' f v
Vi 0111 BEL ETB ¢ 7 G w g w
8 1000 BS CAN ( 8 H X h X
9 1001 HT EM ) 9 1 Y i y
A | 100 IF  SuB . : jEsie =y
8 | 10n VI ESC + ; T
C 1100 FF FS ¢ < L \ | = |
o | no CR  GS - = M ] m }
E 1110 SO RS g > N A n ~
F 1111 Si us / ? (o] x o DEL
THE ASCII SYMBOLS
NUL — Null DIE  — Data Link Escape
SOH — Stort of Heoding DC — Device Conirol
STX — Stort of Text NAK — Negative Acknowledge
ETX — End of Text SYN — Synchronous Idle .
EOT — End of Transmission ETB — End of Transmission Block
ENQ — Enquiry CAN — Cancel
ACK — Acknowledge EM — End of Medium
BEL —Bell SUB — Substitute
BS — Bockspace ESC  — Escape
HT — Horizontal Tabulation FS  —File Separator
IF —LlneFfeed GS — Group Seporator
VT — Vertical Tabulation RS — Record Separator
FF  — Form Feed US — Unit Separator
CR — Corrioge Return SP  — Space (Blank)
SO  — Shift Out DEL —Delete
SI  —Shiftin
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3-44 6809 Assembly Language Programming

Table 3-9. New 6809 Instructions (Without 6800 Equivalents)

Instruction Mnemonic

ABX (Also implemented on 6801 microprocessor)
BRN

LBRN

LEA

SEX

SYNC (but similar to 6800 WAI)

Table 3-10. 6809 Implementations of Missing 6800 Instructions

6800 Instruction 6809 Equivalent [ Fyxenn ed)
ABA PSHS B; ADDA ,S+ W Wl bem o ot
CBA PSHS B; CMPA .S+
cLe ANDCC #% 11111110
CLI ANDCC #% 11101111
CLV ANDCC #% 11111101
DES LEAS -1,S
DEX LEAX =1,X
INS LEAS 1,8
INX LEAX 1.X :
PSHA PSHS A * poskbyte = Hont <
PSHB PSHS B *
PULA PULS A *
PULB PULS B *
SBA PSHS B; SUBA .S+
SEC ORCC #% 00000001
SEI ORCC #*% 00010000
SEV ORCC 3#% 00000010
TAB TFR A.B; TSTA
TAP TFR A.CC
TBA TFR B,A; TSTA
TPA TFR CC,A
TSX TFR S.X
TXS TFR X,S .
WAI CWAI #S$FF or CWAI #SEF to enable
regular interrupt (replaces CLI, WAI)
* 6809 Stack Pointer manipulation differs from that of the 6800. See the text for further information

6801/6809 COMPATIBILITY

The 6801 microprocessor is a slightly improved version of the 6800
microprocessor that is manufactured by some of the same companies. The 6801
instruction set is almost the same as the 6800’s except that the 6801 has a multiplication
instruction and a ABX instruction (as on the 6809), as well as 16-bit shifts for the dou-
ble accumulator that are not implemented on either the 6800 or the 6809. The 6801, like
the 6809, does set the flags properly after CMPX (CPX). The only added difference is
that the 6801 multiply instruction (MUL) does not affect the Zero flag, whereas the
6809 MUL instruction does.
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APPEND| <file spec>[,<file 1ist>],<file spec>
Default Extension: .TXT

Description Page: A.l
g-h&1m<mv-AQ1m<¢v Updatera fil
Description Page: A.3 S R

[ASML ,w=<drive>][,S=<drive>]

Description Page: A.2

BUILD,<file spec>
Default Extension: .TXT
Description Page: B.l

___ Skriva en textfil

, @ [CATL,<drive 1ist>][,<match list>

Description Page: C.l .

CLEAN,<drive number>

Description Page: C.6.1 Rengora diskdrive

mmu COPY{<file spec>,<file spec>
COPY[<file spec>,<drive> m% My
COPY|<drive>,<drive>[,<match list>]

Description Page: C.2

DATE[ , <mm,dd,yy>]
Description Page: D.1

b YDELETE], <file spec>(,<file Tist>]

Description Page: D.2

ECHO,<string>

Description Page: E.1 Skicka text till skdarm

EXEC,<file spec>
Default Extension: ,TXT

Description Page: E.2 —Lanka kommandon

FIX,<file spec>[,<file spec>] (Bdrn, opleod P&

Default Extension: .BIN 9 s z

Description Page: F.1 ___Editera binara filer
[BET)<fite spec>[,<file Vist>] pé skiva.

Default Extension: .BIN o

Description Page: 1.7

I,<file spec>,<command>
Default Extension: .TXT Indata frin en fil

wwmnw¢unwou vmmw“.u.u Mok igga dakn pa

Dot

o

D) DIR[, (drive 1isty] [,¢match 1isty]__directory med spdr,sect.

Aw @ <command>

JUMP,<hex address>
Description Page:

E&:» spec>

Default Extension:
Description Page:

mmw LIST|,<file spec>[,<line range>]{,+<options>]
Default Extension: .TXT
Description Page: L.2

3.1 __Hoppa till adress

.SYS
L.1

Pt

_z;xolalﬁv.alévm ,+<options>]
Description Page: M.3 Exakt kopia av skiva

MON
Description Page: 1.7

My,<file spec>,<file spec> . ;
pefault Extension: .TXT — Flytta en fil till

Description Page: M.2 annan skiva. .M.cgq

N,<commnand>
Description Page: N.2

R [NEWDISK], <drive>

Description Page: N.l

___ Svara "nej" i EXEC

__ Formattera en skiva

08S! for DS DD NEWDISK2!

0,<file spec>,<command>
Default Extension: .OUT 2
Description Page: 0.1 —VUtdata till fil
P ,<comaand>

Description Page: P.l Gl

_ Nytt =v=ﬁw:=mmﬂm1 ej!)

P.COR Bindr version
Description Page: P.2 s
: Nyl
Description Page: P.3 __  Gamla :v=\+==am1m1__
PROT,<file spec>[,<ontinas>_
Description Page: P.5 ___ Skyddar en fil
pSP[,<file spec>][,¢<print command>]
pefault Extension: .OUT
-CFD Printer spooler gir ej!
Description Page: P.4 = P 9 J

PUTBOOT ,<drive>
PUTBOOT,<file spec>
pefault Extension: .SYS
Description Page: P.6

Sriver bootblocket wu

araanylon 4\..-4..»;‘\

MAP , <le speer

[ ' ~d

Q, <command>
Description Page: Q.1

QCHECK
Description Page: Q.2

WAKAN JPELSON  EPN30

Driver for QUME printer

Kolla print kon.

RENAME| <file spec 1>,<file spec 2>
Default Extension: .TXT
Description Page: R.1

RM[ ,<size>]

Description Page: R.2 Reserverar minnesarea

READPROM, <file spec> for stora printerdriver
Default Extension: .BIN . p
Description Page: R.3 Lds av en EPROM (adr ej)

S, <command>

Description Page: S.1 Seriell printer driver

SAVE|<file spec>,<begin adr>,<end adr>[,<transfer adr
Default Extension: .BIN
Description Page: S.2

SAVE.LOW

Description Page: S.2.2 Samma som SAVE men laager

. 5 % uliy s
sig 1dgt i minnet Lu e
nad ¢ Lagger 7 UCS wtan

SBOX[,<parameter 1ist>]

Description Page: S.3 Konfig FLEX
SUM,<file spec>
Description Page: S.6 32 bit checksumma pd 1]
SP, <command> . 3 A
Description Page: S.4 IBM skrivare driver
STARTUP
Description Page: S.5
TIME, <command>

Description Page: T.3 —Visar tidenloar eji)

TOUCH,<file spec> =
Default Extension: .TXT Andra datum pd en fil
Description Page: T.2

_qq<wmww.Avmﬂmamnm1 list>]

Description Page: T.l

Sado spec 4 olidea salkzor

UCAL

Dascription Page: U.2 Harddisk drive @mq mu_w

GP ..wﬁx.nv,.wu\.wm ot ol 2

w223 Olar
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OmegaSoft Screen Editor
SCREEN EDITOR COMMANDS

Lise syntax : "." = current, "$" = last, digits = offset or
relacive line number, + and - allowed.

Bxffered Commands ('E' prompt)

| )
F Baie (t_'ilename) Clear buffer and read file.
Bew <filenamed Clear buffer and set filename.
‘ S=t <filename) Get file past cursor.
Sawe I<filenamed) ____  save entire file.
Save and Quit 8 Save entire file and quit.
| S=ve Partial <lined,<line>
<filename> ___ Save part of file.

| i Mowe <line>[,<line>) will move lines to after
) cursor position.
Copy <line>(,<lined) ___ = will copy lines to after

cursor position.
DElete <line>[,<lined) will delete lines.

Tabs Repetitive <incr>

Sets tabs at columns 0, incr,
2 * §ncr, 3 * incr, etc.

3 Position <line> ____ = positions cursor to line.

Tabs Non-repetitive {<column>) _ Sets tab at entered columns.
A (Columns separated by spaces).
‘.- Tabs Clear all tabs.
| T+ Enable display of tab markers.
b T— Disable display of tab markers.
q ? Display version, filename, and
y line and memory status. Enter
- : any key to exit.

when loading a new file or exiting the editor you will be
prompted to save the current buffer if it has been modified since
i last saved. Any response other than an 'N' or 'n' will save the
it olc buffer. A response of 'C' or 'c' will allow you to change the
£ile name before saving.

r‘ i Son-buffered commands (see page 19-9)
| Quit _  Epxit editor. original version
£ n move cursor left one character. J
K 6 move cursor right one character.
L =18 8~ move cursor up one line. 1
‘ 2 ____ move cursor down one line. ,
‘ 5 alternate between left and right of line. K
- 0 move cursor 1/2 screen up 0 (letter)
. - move cursor 1/2 screen down
space _____ move cursor to next identifier.
[s ET or cntrl T _ move cursor to next tab.
. cntrl R move cursor backwards to previous tab.
6 cotrl § ______ single character delete. deleting the carriage

return will merge lines, with multiple leading
spaces compressed into one space.

entrl X delete current line. original version
Overwrite one character. 1 (digit one)
. 3 - — overwrite characters until escape.
#-15 3 " enter append mode. A
7_______ enter insert mode. H

Text search commands

Find will position cursor, response is
CR = stop command
Space = continue
M = multiple
occurrences on line

Replace will position cursor, response is
CR = stop command
Space = continue
R = Replace and continue
M = multiple
occurrences on line
E = entire buffer

Note : When the 'F' prompt appears enter the find pattern = if
you enter just a carriage return then this will terminate the
command. When the 'R' prompt appears enter the Replace pattern.
A '"' is used as a don't care in the find and Replace patterns.
The entire buffer option will enable the replacement throughout
the rest of the buffer. The multiple occurrences option will
2llow a match on each occurence of the find pattern on any one
line, else only the first match on a line is recognized. The
search will start on the current line, continue to the end of the
buffer, start back at the top, and stop on the current line. The
3 cursor will be positioned at the last match when the command
> terminates.

Insert or append mode

Character entry until an escape is entered. Insert mode will
insert characters before the current cursor position. If a

entrl X _ removes all characters entered so far.

» carriage return is entered during insert mode then append mode
3 will be entered with the last part of the line carried over until
iy append mode is exited. Append mode will start new lines past the
‘ current line with no partial line carried over. In addition the
‘t. following special characters are recognized :
‘ BS or DEL ________ backspaces over character.
: HT or cntrl T __ forward tat;.

cntrl R reverse tab.
} cntrl A copies remainder of last line entered.
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TABLE 4 — 8-8IT ACCUMULATOR AND MEMORY INSTRUCTIONS : 5
Mnomonicls) Operati E ; 2 % 3 3 g
ADCA, ADCB Add memoty to accumulator wilh carry 2 *T g 205
ADDA, ADDB Add memory 1o = s2e¥g2BE:
ANDA, ANDB And memory with accumulator & J
ASL, ASLA, ASLB Atthmetic shilt of accumulator or memory lelt 2 E]__l
ASR, ASRA. ASRB Anthmetic shift of accumulator or memoty right : =
BITA, BITB Bit tust maeioty with accumulator 8 ’—;
CLR, CLRA, CLRB Clear accumulatyr or memory location o i
CMPA, CMPB Compare memory from accumulator % li
COM. COMA, COMB C lator or memory location E =
DAA Decwnal adjust A accumulator 5 ?
DEC, DECA, DECB Decrement accumulator of memory location o —
EORA, EORB Exclusive or memory with ! _;
EXG R1, R2 Exchange R1 with R2 (R1, R2 = A, B, CC, DPI m w. &
INC, INCA, INCB or memory location 5 g
TOA, (DB Toad accumulator from memory :‘7_, E
LSL. LSLA, LSLB Logical shilt lelt or y location . §
LSR. LSRA, LSR8 Logical shilt nght accumulator or memary location g (5}
MUL Unsigned multiply (A x B — D) 5 5
INEG, NEGA, NEGB Negale accumulalor or memoty 3 -§
ORA, ORB Or memory with accumulator > ]
Rotate accumulator ot memory lett g |
Rotate accumulator of memory right 5 3
Sub ory lrom with borrow
Store accumulalor to memory S °rol
[suBA, suss S y liom i =
|IST. TSTA, 7ST8 Test accumulator of memory location —
[TFR AT, R2 Transler R1 1o R2 (A1, R2 = A, B, CC, DP) E
FS
NOTE: A, B, CC, or DP may be pushed 1o (pulled Irom) stack with either PSHS, PSHU 8 —
(PULS, PULU) instructions. 1~
|~
'S
TABLE § — 18-BIT ACCUMULATOR AND MEMORY INSTRUCTIONS L T
Mnemonic(s) Operati e i
(ADDD Add memory to D accumutaltot
CMPD Compare memory lrom D ator .i- -
EXG D, R Exchange D with X, ¥, S, U, or PC = é g
LOD Load D accumulator lrom memory g (5] ,_::
SEX Sign Extend B nto A L 2 B 5 E
STD Store D accumulator 1o memory 8 s g 8
SUBD Subtract memoty lrom O g o ra < .
[TFRD. R Transler D 1o X, Y, S, U, or PC 3 o ! i W ;,
[FFRm. 0 Transter X, Y. S. U, or PC 10 D g i
NOTE: D may be pushed (pulled) 10 stack with either PSHS, PSHU (PULS, g :
PULU) instructions : =
[=] (X3
TABLE 8 — INDEX REGISTER/STACK POINTER INSTRUCTIONS @ ] 2=
o €
Instruction Dy g g E &
CMPS, CMPU Compare mematy from stack pointer © -2 2 S| e
=21 o
CMPX, CMPY Comparn memory Irom index register 2 2|8 8 =
EXG A1, A2 Exchange D. %, Y. X_U. of PCwilh D_X ¥, 5. U or PC = c|2(8 n
LEAS, LEAU Load allective 3ddress 1o 1ack pomter z ,’g HEE R =G
LEAX, LEAY Load offocive address mio index register 5 22|53
10, LOU Load siack pomier from memory I I S E
[LOX, LDY Load index tegister lrom memaory i o x> :' |
PSHS Push A, B, CC. DP. D, X. Y. U, of PC onto hardware stack | »
[PSHU Push A, B, CC, DP, D, X, Y. S, or PC onto user stack o v
PULS Pull A B, CC, DP, D, X. Y. U. or PC liom haidware stack g
PULU Pull A, B, CC, OP, D, X, Y, S, of PC from hardware stack [}
STS, STU Store stack pointer 1o memory ®
STX, STY Store ndex regisier 1o memary
TFR R1, R2 Teanster D, X, ¥, S, U0t PC10 D, X, ¥, 5, U, or PC
ABX Add B accumulator 10 X lunsigned) n )
TABLE 7 — BRANCH INSTRUCTIONS
T -
SIMPLE BRANCHES
BEQ, LBEQ Branch il equal
BNE, kBNE Branch if not equal
BMI, LBMI Branch il minus. >
BPL, LBPL Branch il plus x > ° ‘g
CS, LBCS Branch il carty set x g2 8 o _ g
CC. LBCC Branch il carry ciear e 8 8 s 3
VS. LBVS Branch i overliow set : 22 '§ % S3as
BVC, LBVC Bul\ch‘lmﬂ!‘ﬂ—f g & § § g % <
SIGNED BRANCHES E8<8¢2 ;
_gpi. LBGT Branch if greatat (signed) g Order @ § SRR 3 e
BVS, LBVS Btanch if invalid 25 complement result Pull Order g |zEzaugo <
[ BGE. LBGE Branch 1l greater than of equal Isigned! § 20368008
BEOQ. LBEQ Branch il equal cc 2 2
BNE, | BNE Branch « not equal A §§§§§§§§
BLE, LBLE Branch ! less 1han or equal {signed) B §
BVC, LBVC Branch il valid 2s complement result DP 1
BLT, LBLT Branch if less than Isigned! X Hi L)
UNSIGNED BRANCHES X Lo Yl [xx>>>0wwnx
BHI, LBHI Branch \ gher (unsigned) Y Hi ] 5 R R
BCC. LBCC Branch if higher or sama (unsigned) Y Lo -
BHS, LBHS Branch il higher or same (unsigned! U/S Hi 59 § <0288,
BEO, LBED Branch 1l equal u/s Lo PO T T S B B e S
| BNE. LBNE Branch 1l nol equal PC Hi XX>>Dwnuw
BLs. LBLS Branch il lower or same (unsigned) PC Lo e 5 S G
| BCS, LBCS Branch il lower lunsigned! ' %o. R it o
8LO. LBLO Branch 1l lower lunsigned! Push Order 3 = S
OTHER BRANCHES d g xxzx200x
BSA, LBSR Branch 10 subroutine Increasing SlESSSSSSS
BRA, LBRA Branch aiways Marmory el St Silis
BRAN, LBAN Branch never
TABLE 8 — MISCELLANEOUS INSTRUCTIONS
Instruction Description Push/Pull Postbyte
ANDCC AND condition code regisier
CWAI AND conditon code regisier, then wait 1or interupt [ I ] [ —[ ] L l J
NOP No operation 1 CCR
ORCC OR condition code register | A
JMP Jump B
[JsR_ Jump 1o subroutine DPR
RATI Return Irom intertupt e _——X
RTS Return trom subroutine DT | S
SWI, SWI2, SWi3 Software interrupl (absolute inditect) S/
SYNC Synchronize wilh interrupt hne PC




IEMORY INSTRUCTIONS

sration

r with carry

ot

ator or memory lelt

MOr Or memorty night

nlator

ty locaton

2= A 8 CC. 0P

eTOry TC2T0n

POy

¥ OF METOTY SOCHNON

ior o7 mETOry OCaTon

nory

=

ETURTY e DortOw

a

i

v CCICT

A S CC >

mi Sk weith B PSHS, PSHU

POINTER INSTRUCTIONS

i

e x¥ S U o PT

T S

e Wyt

=y

T o 7T ames merdeare sack

¥_ 5 2« PC oroo wner Sk

Lo PC o RawSmare SSaCh

3. o FT e dantmone w0t

i

Cwl XY S U oPC

Sl

TRUCTIONS

Stacking Order

IRQ Mask —
Hall Carry
FIRQ Mask
Entire Flag

Carny
Overflow
Zero
Negative

.

(elewliTnT2]v]c]

FIGURE § — CONDITION CODE REGISTER FORMAT

7

0
[— —Tﬁ Direct Page Register
0
ITrF TH] I l Nl Il v [C] CC —~ Condition Code Register

Program Counier
Accumulators

} Pointer Reg

16 Wids 1ta-)

B
Wiay

¢

X — Index Register
Y — Index Register
D (&

U — User Stack Pointer

FIGURE 4 — PROGRAMMING MODEL OF THE MICROPROCESSING UNIT
S — Hardware Stack Pointer

15

TABLE Y — HEXADECIMAL VALUES OF MACHINE CODES

Pult Order

o
Adds 5-Bit Constant 10 10 X
Adds 16-Bit Constant 500 to X
Adds 8-Bit A Accumulator to Y
Adds 16-Bit D Accumulator 10 Y
Substracis 10 from U

Used 10 Reserve Area on Stack
Used 1o ‘Clean Up' Stack

Transfers As Well As Adds

-y

@
TABLE 3 — LEA EXAMPLES

U’s Lo
PC

X + 500 = X
Y+A —Y
Y+0D
S-10 —=S
S+10 —S
S+5

X+10 —X

=K

PC Lo

M'Drthl

DY
10,8

€

"

x
Instruction Operation

Increasing
Memory

10, X
LEAX 500, X
LEAU-10,U [U=-10 —U

LEAX
LEAY A.Y
LEAY
LEAS -10. S
LEAS
LEAX

5.S

|

Push/Pull Postbyte

L N
EPR
;/U
PC

Mnem Mode | ~ U OP | Mnam OP | Mnem Mode |~ I
NEG Dugct |6 | 2 0 | LEAX 80 | NEG indexed |6+ | 2+
. 3 | LEAY 6 | * A
. 2 | LEAS 62 | *
com 6 | 2 33 | LEAU 63 | com 6+ | 2+
LSR 6 | 2 M | PSHs 64 | LSR 6+ | 24
. 3% | PULS 2 6 | »
ROR 6 2 36 PSHU 2 66 ROR 6+ 24
ASR 6 | 2 37 | PULU 2 67 | ASR 6+ | 24
ASL, LSL 6 | 2 8| 88 | AsL. LSL 6+ | 2+
ROL 6 | 2 29 | RTS 1 69 | ROL 6+ | 24
DEC 6 | 2 3a | ABX 1 6A | DEC 6+ | 2+
9 38 RN 1 68 /
INC 6 | 2 ac | cwal 2 6C | INC 6+ | 2+
TST 6 | 2 a0 | MuL 1 60 | TsT 6+ | 2+
M ¥ |3 2 | * 6E | JMP y [3+ | 2+
CLR owect |6 | 2 ¥F [ swi 6F | CLR Indexed [6+ | 2+
Page « - - 40 NEGA 0 NEG Extended| 7 3
Page 3 - - - 4 * n .
NOF Inherent | 2 1 42 * 2 2
SYNC Inherent[24 | 43 COMA 2 73 COM 7 3
. 4 | LSRA 2 74 | LSR 7 |3
. % | * 5| .
LBRA Relatve | 5 3 a6 RORA 2 76 ROR 7 3
Lesa Relawve |9 | 3 47 | ASRA 2 77 | AsR 7. |3
. 48 | ASLA.LSLA 2 78 | ASL.LSL 1 |73
DAA inherent| 2 | 1 49 | ROLA 2 79 | RoL 7 |'s
ORCC immed [3 | 2 4A | DECA 2 7a | DEC 7" |3
. = P I | .
ANDCC immed |3 | 2 4Cc | INCA 2 7¢ | INC 7 |3
SEX Inherent | 2 1 40 | TSTA 2 70 | TST 7 3
EXG immed [8 | 2 4 | * 7€ | Jme s |a
TFR Immed | 6 2 4F CLRA F CLR Extended|? 3
BRA Refawve |3 | 2 50 | NEGB 80 | susa immed |2 | 2
e 3 | 3 5 | o 81 | cMmpa 2 |2
BHI 3 | 2 52 | * 82 | saca 2 |2
8Ls 3 0|2 53 | coms 83 | suso 4 |3
BHS, 3CC 3 |2 54 | LSAB 2 84 | ANDA 2 |2
8LO. £CS 3.z 55 | * 85 | BiTA 2 |2
BNE 3|2 56 | RORB 2 86 | LDA 2 |2
BEQ 3| 2 57 | Asme 2 87 | *
8VC Sl M) 58 | ASLB, LSLB 2 8 | EORA 2 |2
8VS 3|2 59 | ROLB 2 89 | ADCA 2 |2
8PL 2l 1 5A | DECB 2 8A | ORA L 2. |2
B! 3 | 2 58 | * 88 | ADDA v |2 |2
B3k a 2 5C | INCB 2 8C | CMPX Immed |4 3
BLT 73| 2 s0 | TsTB 2 80 | BSR Relawve |7 | 2
BGT 3 2 5€ (4 BE LDX Immed |3 3
BLE Reiatve |3 | 2 5F | CLRB oF | »
SUBA Dll‘ICl 4 2 co SUBB 2 2
CMPA 4 |2 c1 | cmpe 2| 2 Page 2 and 3 Machine
SaCA Lo 32 c2 | sacs 2| 2 odes
548D 8 |2 c3 | ADDD 4| 3 i
ANDA 4 12 ca | ANDB 2| 2 1021 | LBAN Relatve |5 | 4
BITA 4 c5 | BiT8 2 [ 2 | 022 |BH A s 4
LDA 4 |2 c6 | LDB 2 | 2 1023 | LBLS 560 | 4
STA 4 12 (el 1B 1024 | LBHS, LBCC 56 | 4
EORA 4 |2 c8 | EORB 2| 2 1025 | LBCS, LBLO 56) | 4
ADCA 40112 co | aocs 2| 2 1026 | LBNE st | 4
GRA 4 1°2 CA | ORB 2| @ 1027 | LBEQ 561 | 4
*ADDA A 12 c8 | ADDB 2| 2 1028 [ LBVC 56 | 4
CMPX 6 |2 cc | oo 3| 3 1029 | LBVS 5i6) | 4
JSR 712 co| * 102A | LBPL 56 | 4
LDX A 2 CE | Lou 3|3 1028 | LBMI 56)| 4
STX Dwect |5 | 2 cF |« 102C | LBGE 561 | 4
o ramea|e [ 2 [ o0 [ 5o | | Mk
: o1 | cmpe | 2
. CMPA A 4+ 2+ ol et o | 3 | oeF|ieLe Relatve |5(6) | 4
SBCA 4+ | 2+ oo | R s | 2 | 109 |swe Inherent |20 | 2
SURT; 6+ | €+ 1083 | CMPD Immed |5 )
ANDA av | 24 D4.| ANDB 12| osc | cmey 5 |4
BITA av | 2+ | D5 | BITB S0 2| voee | Loy !
D6 | LOB 4| 22 mmed 1, -4
LCA A+ | 2+ o7 | 578 o | 2 | r0s3|cmeo Direct |7 | 3
STA 4+ | 2+ 109C | CMPY I
EOPA 4+ | 2+ 08 | EORB LT 109€ | LOY S
pa | ADCB 4] 2
ADCA 4+ | 2+ Al e o | 2 | oeF sty Drect |6 | 3
Ona 4+ | 2+ o6 | Abpe Pl e 10A3 | CMPD Indexed |7+ | 34
ADDA 4+ | 2+ 10AC| cmPY Pe |84
S oc | LoD 5 2
- 6+ | 2+ 10AE | LY 64 | 34
W Do | STD 5| 2
J5R 7+ | 2+ ot | Lou 5| 2 10AF | STY Indexed |6+ | 34
LDX Y |5+ ] 2+ of | sTu 5| 2 1083 | CMPD Extended|8 | 4
STX Indexed |5+ | 2+ 108C | CMPY A 8 4
€0 | sues a4 108E | LDY vy |7 |
SUBA Extended|5 | 3 £l | cmps 4+ 108F | STY Extended|7 | 4
CMPA A |5 ]3 £2 | sBcB 4+ 10cE | LDS \mmed [4 | 4
5aCA 5 |3 €3 | ADDD 6+ 100E | LDS Drect [6 | 3
5U8D 7 3 E4 | ANDB 4+ 10DF | STS Diect |6 | 3
ANDA 5 |3 E5 | BITB 4+ 10EE | LDS Indexed [6+ | 3
BITA 5 |3 E6 | LDB 4+ 10EF | STS Indexed 6+ | 3-
LCA 5 3 E7 | S8 4+ 10FE | LDS Extended |7 4
STA 5 |3 E8 | EORB 4+ 10FF | STS Extended|7 | 4
EORA g |3 9 | Abce a4 13F [swi3 Inherent |20 | 2
ADCA s 3 €A | ORB 4+ 1183 | cMPU Immed |5 4
ORA 5 |3 €8 | ADDB 44 118C | CMPS immed |5 | 4
ADDA 5 |3 EC | LDD 5+ 1193 | CMPU Owect |7 3
CMPX 7|3 ED | STD 5+ 119C | CMPS Direct |7 3
JSR 8 |3 EE | LDU 5+ 1143 | cMPU indexed |7+ | 3
LDX Y g g EF | STU 5+ 11AC| CMPS Indexed |7+ | 3
STX Extended| 1183 | CMPU Extended |8 4
Fo | suss s| 3
el e s | 3 | 1ec|cmes Extended|8 | 4
F2 | sscs 3
F3 | ADDD 3
Fa |. ANDB 3
F5 | BITB 3
6 | LDB 3
F7 | sT8 3
All unused opcodes are both undefined :g i%%sa g
and:egel A | ORB 3
F8 | ADDB 3
Fc | oo 3
FD | STD 3
FE | LOU 3
FF | sTu 3

LEGEND
~ Number of MPU cycles lless possible push pull or indexed-mode cycles!

# Number ol program bytes
* Denotes nused opcode
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URE 19 — PROGRAMMING AID. = 7 R
9 Modes L‘ I

lexed Extended Inherent il

—{ 7]0p] =] 710p] =] 7] T C MCe80s

3A| 3| 1|84 X=X Unngres e .
4+|2+| 89| 5] 3 AsMeC=a El‘l tliz):
def2+] 1 513 BeMeC—8 gegsieisys FIGURE 12 — PROGRAMMING AID (CONTINUED)
4+|12+|BB| S| 3 AeM=A "=z 'i'
44| 24| FB| 5] 3 BeM~-8 HHENE Branch Instructions
6e|2¢|F3| 7] 3 DeMMe1-D fedzlalols
av|2+|Ba| 5] 3 AAWM—A il - st =
a+|2+|Fal 5| 3 BAM-8 efuls - Pa.—. Addressing

CC A MM —ZC 7 L Nhete Mods

K OO s 513121110 i sialalilo

| B oFl-si s Dwscronon HI{N|Z{V|C instruction | Forms |OP [ -5} ¢ HIN[Z|VI|C

86821} 4% e b | 3| 7 Eeence0 s 85 [23] 3| 7 [Branch Lower T
6+(2+| 7| 7] 3 Jjejey e wlon]| ¢ Rorg Bamcs 03 O K O or Same

a7 2| NCHD = Ce0 LaLs 10 [5161| 4 |Long Branch Lower ||« |« f« |«

57| 2 1 £l L -i: 8CS S =] 3|3 EanC=1 wlelolole 23 ot Same
64|24 77| 7 3 DOLL ASCs w ] 4 Lorg e elejofeofe BLT aLr 20| 3 | 2 |Branch< 2o elefofe]e
4+|2+(B5| 5| 2 Brt Test A M & & ononoce = Lt LaLt 10 |561| 4 |Long Branch<Zeco [o|e| o]« |»
4+|24|F5| 5| 3 Bt Tem S IMA S wislizigie 8tQ g;a :“ :. z Fe— wle|e]o]e 5 20

. e iomg Sepech ol ofe]ofe M ami 28| 3 | 2 [Branch Minus ofe]e]e]*

4F| 2] 1]0-A e [ e z 2.2 ot | 10|86 & Jcong Branch Mimus [o [ [+ ]o[e

5F| 2| 1]0-8 3 o e B BGE 3= | x| 3 | 2 [Becaies NOEBE 28
6+|2¢| 76| 72| 3 0-M fefizizizis == 0|58 ¢ flomg Becszlec [ofo|of o] BNE BNE 26| 3 | 2 |[Branch Z=0 ADanD
4s|2+|B1| B[ 3 Compere M bom & “lh. sfsjs x LBNE 10 |58 | 4 [Long Branch of|efefe]s
av|24|Fi|s]3 Compae M heam & ofsfefs]: Gt BT | X| 3| 3 [pecoien DEEBE 2 220
7+l3¢f 0| 8] 4 Compare M M« | heom & fofzizfels L3GT ©|3m| & hogiancssZoo [ofs]efe]e BPL 8PL 2A[ 3 | 2 [Branch Pus o1+l ]*

83 = LBPL 10 |5t6)| 4 |Long Branch Plus ofeje]efe

1+]34 || 8| 4 Compare M M« 1 b & ‘-Srh:!: ' Bel e 2| 3 | I B e el 2A
8C ] 1 ! s u|se aku—.m-o— wlofeels BRA BRA 20 3 [ 2 [Branch Always lel*l*]*
7ofas| |84 Compere M M« 3 b & S HHEE | = : - | [tBRA  |16] 5 | 3 JLong Branch Always [ fefe]e o
83 BHS 8 K| 3| 7 [Batn rgre DBEEE BAN BAN 2| 3 | 2 [Branch Never . .
ompse M M« - - . > Same LBRN 10| 5 | 4 [Long Branch Never (o |e|e]e o

gi :2’: Blg ; i ‘émmlu-::n : L8ss W 58] & llovg Bancn gher | o| el efe]e 21
8C * = Same BSR BSR 80| 7 | 2 [Branch 1o Subroutne [+ | e [« e e
BLE BLE ¥| 3| 1 |seasles DDEEE 8sR [ 17| 9 [ 3 [Long Branch 10 ofefa]e]e

;g g 1 é—; : LBLE 0 %8| & long Barcrsleo |o|e|e| o] Subtoutine
1 |B- : >
- BvC BVC 9] 3 | 2 [Branch V=0 oflofa]e]e
6+|2+4|73]| 713 W-u ) ' BLO B0, | =| 3| 2 [P oew DEEEE 18ve |10 |56 | 4 [Long Branch ofefe]=]*
CC A 0 — O Wi o omass | ] LBLO 10 [58] 4 [Log Banch Lower [o| | ool 2 V=0

W 2 T [Oeces ias & SOOLE = 8§ BVS B[ 3 | 2 [Branch V=1 Nogao

aAl 2 D - LBVS 10 |546) | 4 [Long Branch sflofefo]e

ey 1 29 Vel

sal 2| 1|e-1-2 - -
6+|2+|7a] 7| 3 M- 1 Selzialsl-
4|2+ BB 5 | 3 AvM—2 ok -
d+4(2+(FB| 5| 3 B¥ M-8 wiziz -

ni—f2* ==noe SIMPLE BRANCHES

4Cc] 2| 1|Asi=-2 - I= oF = £ SIMPLE CONDITIONAL BRANCHES (Notes 1-4)

SC| 2| V|8e1=8 £~ =1 8RA =z 3 2 Test True oP False oP
6+2+)7c| 7|3 Mo]l—u - . LBRA w & 3 N=1 BMI 28 BPL 2A
34|24+ | 76| 4| 3 EAT-PC - a 8RN n 3 2 z=1 + BEQ 27 BNE 2%
7+|2+]80] 8] 3 Jum = Sctrounee - i= L8AN Wz 5 4 V=1 BVS 2 BVC 2
4+12+4|86| 5| 3 M-a - - 8SR 0 7 2 C=1 8CS 25 BCC 24
4+f2+|FB| 5| 3 M- = It L8SR ” S 3
5+¢|2+|FC| 6| 3 MMet=D - -
6+|3+1 10| 7| 4 MMet=3 - -

FE
5+|2+|FE| 6| 3 MMet=U ‘.| -
5+4|2+|BE| 6| 3 MM =% - .
O+l 3+ ;g 2 I MME=R B = SIGNED CONDITIONAL BRANCHES (Notes 1-4) UNSIGNED CONDITIONAL BRANCHES (Notes 1-4)
e =S i Test True oF False oP Test True oP False oP
44| 24 EA3-y le >m 8GT 3 BLE 2 >m BHI 2 BLS 23
4+ 24 EAd-x i. rzm 8GE € BLT 20 rzm BHS 24 BLO %
a+| 2+ EAd—y - r=m 820 2 BNE % r=m BEQ 27 BNE %

AT T = =— = T TAT rsm BLE o 8GT 2 rsm BLS 3 8HI 2

| 2| !’I H 111H “ls 9 l <m BLY 0 8GE 2C r<m BLO % BHS 2
6-|2.| m]| 7| 3 wy = .ls .

al 2] 2 ———— -1 C

3 sl 2| 3'5 L HHTITH olz :
Gel2¢| 74 7| 3 = = < Jelnis 1 NOTES

30| 11| 1 |A«S-D Uenpe wlelclels | AN condtonal beanches have both short and long variations,

0| 2| t |Re=2 0080 2 AN short beanches are two bytes and require three cycles.

so| 2| 1 |B-1-8 < ol W H N 3 AR comdonst long branches are formed by prefixing the short branch opcode with $10 and using a 16-bit destination offset
6+]2+/ 0| 7] 3 Wt J DN & AN comdtonal long branches require four bytes and six cycles if the branch is taken or five cycles if the branch is not taken

12| 2 | 1 [No Osesanam NoEE
fas] 24| BAL S| 3 AvE-a =iz s S]

a. 24| Fal 5| 3 BVU-3 SA080
CL v ams_ O 3 =2 TABLE 2 — INDEXED ADDRESSING MODE
:.::qu\:iz:; :!: : : : Non indirect Indirect
,‘w‘:’s_’ss" ~ R EH R A Tyoe Forms Assembler Postbyte +|+ | Assembler Postbyte |+
L anang Form Opcode =14 Form Opcode | ~| #

Bl 2] ! — S OO00 Constant Offsat From R No Offset R 1RR00100 o]0 [,R) 1RR10100 3|0

gl 2] |8 . -— _-— - L] 125 Compiarnant Ofisars) 5-Bit Offsat n R ORRnnnnn 110 defaults 1o 8-bit
6+ 2+ 79| 7] 3 = s 8-Bit Offset n R 1RR01000 | 11 In, R 1RR11000 | 4|1

- Tie )t

452 ; : £ : ‘ e : 18-8it Ofiset n, R 1RRO1001 4|2 [n, R) 1RR11001 712
leel 24| 6] 7| 2 afglslels Accumutator Offser From R A Regiser Offsat A R 1RR00110 110 (A, R] 1RR10110 410

38 [6 18 1 3 (25 Complesnent Offsess) 8 Ragster Offset B. R 1RR00101 110 B, R] 1RR10101 4|0

B[ 5] e le el D Regiser Offsat D, R 1RRO101T | 4]0 (D, R 1RRY1ION | 7 (0
2[4+ 2-] B2] 5| 3 lli L8 L Auto increment/Decrement & | lncrement By 1 R+ 1RR00000 2|0 not allowed
2{4+|2+| F2] 5] 3 ot L U A L increment By 2 R+ + TRRO000T | 3|0 | (R++] | 1RR10001 [ 6|0

i3 I3 a AN Decrement By 1 .-R 1RR00010 | 2[0 not allowed

-

A b6 B E B <z Bl De By2 —-R TRROOTT | 3[0 | L.—-R) TRR1001T | 60
y|s5+| 24| F0| 8| 3 ofrfefo]. Constant Offse Feom #C S-S Ofiset n, PCR 1xx01100 11 {n, PCR] 1xx11100 4]
y|6+] 3] 0] 7| 4 S—M M- felrfzio]e 125 Complement Offtsess! ¥5-5 Offsst n, PCR 1%x01101_| 6[2 [ [n, PCR] 1xx11101_| 82
3 FF !
loe| 34| 5 | 6] 3 U= A= b ke le} Extended Indeect 15 S Address - - == In] 10011111 5|2
Fl|5+|2+|BF| 6| 3 X=M Mt oltjr |3} R=X. Y. U oS b3
) wl| 7] 4 Y= M- (8 O B x = Don't Caee =2
F|6+]| 3+| BF 3 St=Y
0|4+|2+|8B0| 5| 3 A-N-& B It It BV=U
Dla+|2+| FO| 5| 3 8-M-8 Sl el s NeS
3|6+[2+| B3] 7] 3 DM M«t-D =83 2 i |t

3F | 19| 1 [Soliwase smemgs © = o o

- .. + :

10 20 | 2 |Sottwane s 2 e o e ¥ and ¥, ncicase e sumiber of sdsincrat cycies and byiss for the particular variation.

11| 20| ) |Soltwaes Fmmnags 3 wml ol

3F |

T3 [SA] 1 [Synchromas == immwaes - e e s 1e LEGEND ¥ Comgiementol M t  Testand set if true, cleared otherwise

RI=R “le = ale OP Operation Code Hexadecraid = Trarsler Into *  Not Alfected
aD| 2 | 1 [Test A S O O3 ~  Number of MPU Cyctes M  sacarry (from ba 3) CC Condition Code Register
s 50| 2|1 ;:: l: : 1: i'f : 1 Number of Frogrem Syies N Negavve fsgn tit) 1 Concatenation
D|6+|2+| 70 3 i 4+ Arithmenc Pas 2 Zecresh V  Logical or
- Anthmenc Mg ¥  Owxfow, I's compliement A Logical and
‘oobtam|owlcoun|.ldd\havalucsobumodhwmlala)mmm o Multipy € Cay bom ALU ¥ Logical Exclusive of
of 16 bit registers. MOTOROLA Semiconductor Products Inc.
31
s plus 1 cycle for each byte pushed or pulied
‘Jes if taken (Branch instructions!
affect | and F.
nstruction.




HAKAN JOELSON
Bjérnvagen 426
902 60 UMEA
Sweden
Tel. 090-13 68 61

10

FLEX COMMAND AND SUBROUTINE SUMMARY

com mand cmd page
ASN[, W=<drive>],S=<drive>] ASN 10-9
CAT[,<drive list>][,<match list>] CAT 10-11
COPY,<filespec>,<file spec> CGPY 10-13
COPY,<file spec>,<drive>
COPY,<drive>,<drive>[,<match list>]
DATE[,~ nm,dd,yv>] DATE 10-15
DELETE. <file spec>[,<file list>] DEIL.ETE 19-16
GET,<file spec>{,<file list>] GET 10-7
default extension : .BIN
LISI,<file spec>[,<iine range>][,N] LiS™ 16-17
MON 14ON 10-7
0,<file spec>.«commani> 0] 10-18
default e *» wwion : .OJIT
P,<commanu> ] P 10-19
PRGT ' spze>[,<optiars>] PROT 10-20
RELAME, <" 5,€c 1>,<file spec 2> RENAME 10-21
2fautt extension : JTXT
SAVE,<file spec>,<bsgin adr>,<end adr>[,<trensfer adr>]
dejault extesion : .BIN SAVE 10-22
SAVE.LOW SAVE.LOW 10-22
ST.. RTUP STARTUP 10-23
T1YSE <prrameter Lat>] TTYSET 10-25
VERSION,<file spec> VERSION 10-29
default extension * . MD
GETZHR Get character SADE!S 10-33
PUTZHR Put ckaracter $ADI8 10-33
STRNG Frint string $ALDIE 10-33
INBUFF  Input to lire buffer SADIB 10-34 7
PZRLF Print CR + LF $AD24 10-34
OUTADR Output hzxadecimal address $AD45 10-34
OUTDEC ODutput decimal number $AD39 10-35
OUTHEX Outpu® hexadecimal number $AD3C 10-35
GETHEX Get hexadecimal number  $AD42 10-35
INUEC nput deriral number $AD48 10-35
Line buffer $A080 - $AOFF 10-32
Systen. date regis'ers $ACOE - $ACI0 10-32
Line buffer pointe: $ACI14 - $ACI5 10-3

Escape return register

YAC'6 - $ACIT 10-72



ASSEMBLER DIRECTIVES AND COMMAND SUMMARY

PIRECTIVES

ERND enc of source program

EQU equate a symbol to operand

FCB form constant byte

FDB form double constant byte

FCC form conste i charocters

LIB process library file

NAM specify name or title

ORG assign origin of program counter

PAG skip tc rext page

RMB rescrve ‘nemory bytes -

SPC insert s;-aces of output listing

TTL specify itame or title

OPT assembler control options
PAG enable page formatting

COMMAND

[P,JASMB,<filename 1>{,<filename 2>[,+<optionlist>]

optionlist

no binary file
no date on list

no lisc
10 symbu. table
delete binary file

XKW tE0oWw

12-12
12-12
12-13
12-14
12-13
12-14
12-14
12-15
12-16
12-16
12-16
12-14
12-15

print only one line for FCB, FDB and FCC

sPBUG COMMA!ND SUMMARY
General system control

FLAG([=<adress>]
IND=ON or OFF
MACH
MODE=1or 0
REG

RESET

RET
SET,<register list>
STACK[, <value>]
STATES

TRAIL

X,<FLEX command>

Memory coinmands
ASM[,<adress>]
DIS,<start address>,<stop adress>
DUMP,<address>

Asm
Dis
DUmp

FILL,<start address>,<stop adress>[, “byte>]

FILI

FIND,<start adress>,<stop adress> <string>

MEM,<adress>

Simulation control
GO
JUMP,<udd»ss>
PAST{.<vaiue>]
SIM[,<count>]
JTART,<address>
STEP[<count>]
TRAC m=<value>
TSMfyscuunt>]
‘werl'C

FINd
Mem

Go

Jump

PAst

SIM

Siart

STEP

Trace

Sm
operater Lo:*
halt on EOL
faster

slower

13-16
13-17
13-17
13-17
13-18
13-18
13-18
13-18
13-19
13-19
13-19
15-20
13-20
13-20
13-20
13-21

13-21
13-22
13-22

13-22

13-22
13-23

13-24
13-24
13-24
i3-24
13-25
15-25
13-25
15-26
13-26
13-26

13-26

Q,owm

Breakpoints

B, <actions>a<address>[,<modifier><count>][,IF<condition>]

B
Ba<address>[,<mouifier><count>]J,IF<condition>]

R...Print register contents
Z...Zero the states counter
T...Trace mode on

U...Trace mode off (untrace)
H...Histogram counter
M...Print message

J...Jump to new address

S...Stop simulation
BP[,<address>[-<address>]] BP
CLBJ[,<address>[-<address>]] CLB
CLH[, <uddress>[-<address>]] CLH
CLM CLM
HIST{,<address>[->address>]] Hist
RT[,<address>] RT

Memory protectis
BOUNDS],<types>] BOu, s
CLP[,<type>] CLP

PROT,<address>[-<address>),<type> Prot

Execution traps

INST=<count> INST
ITRAP=0ON or OFF ITtrap
NEST=<value> Nest
STOP=<cddress> STOP

XFR=ON or OFF XFR

Interrupt control

tF.Q=<count> IRQ
NMI=<courit> NMI
'Ctri'l 'Cerll
'Ctrl'N 'CtrU'N

13-27

13-29
13-29
13-29
13-29
13-30
13-30

13-31
13-31
13-32

13-32
13-33
13-33
13-33
13-33

13-34
13-34
13-34
13-34




