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1.1

1.2

NOTE:

SECTION 1

UNPACKING AND INSTALLATION

UNPACKING

Remove the disk drive unit from the shipping box.
Remove the door bracing materials from the drive unit door(s).

Remove the chassis shroud by removing two screws in the upper rear and
one screw on the lower rear of each side.

Remove all packing material from inside the unit.
Visually inspect for physical damage.

Insure that all connectors are firmly seated at the rear of each drive
unit and on the top of the controller boards.

Replace the chassis shroud.

INSTALLATION

Insert the supplied interface board into any available slot in the
microcomputer's chassis.

Insure that the board is firmly seated.

Plug the interfacing cable, from the rear of the disk drive unit, into
the connector at the top of the interface board.

Plug the disk drive unit power cord into any 3-wire, grounded, 117 VAC,
50/60 HZ. outlet.

Due to the volatility of magnetic storage media, it is advisable that

a back-up copy of the supplied FDOS-II System Diskette be made as soon
as possible. In the event that only a one disk drive unit system exists,
copies of the files EDIT, ASMB, and EXEC should be made to some other
storage media using the dumping command.



1.3

SPECIAL INSTRUCTIONS FOR INSTALLATION OF FDOS=II ON ALTAIR OR IMSAI BUS
COMPATIBLE 8080 MICROCOMPUTER.

1.3.1 Initialization (Power Up)
To accomplish normal initialization of the vectors in the interface card's
on-board ram, execute at address C3E7 hex. Subsequent entries to the mini-
monitor may then be made at address C3E4 hex. Assumes ports 0 and 1 for
console device.
1.3.2 If the user desires to operate in a different configuration, it is necessary
to establish JMP instructions, in the interface card's on-board RAM, to
external user supplied routines which provide input/output capability and a
return to monitor vector. These entries must be made prior to booting FDOS-II.
e (AN : /
1.3.3 s i A Yo, ~/f
P ' P
FDOS-II | User B P
RAM Supplied . Routine
Location | Contents Name Description
C400 @C3H JMP Subroutine to return one (1) character from
C401 CI Address (Lo Byte) CI ¢y console keyboard via the A-register, carry
C402 CI Address (Hi Byte) % | bit reset.
C403 @#C3H JMP Subroutine which accepts a character from
C404 CO Address (Lo Byte) CO = the C-register and outputs it to the console.
C405 CO Address (Hi Byte L '
C406 @C3H JMP Subroutine to return one (1) byte from the
Ca07 RI Address (Lo Byte) RI reader device via the A-register. Carry bit
Cc408 RI Address (Hi Byte) must be reset if a byte is returned and carry
bit must be set if no input byte is available.
C409 gC3H JMP Subroutine which accepts a character from the
C40A LO Address (Lo Byte) LO C-register and outputs it to the list device.
C40B LO Address (Hi Byte)
C40C pCc3H JMP Subroutine which accepts a byte from the C-
C40D PO Address (Lo Byte) PO register and outputs it to the punch device.
C40E PO Address (Hi Byte)
C40F @#C3H JMP Entry point to user's monitor program. Used
C410 EXIT Address (Lo Byte)] EXIT by FDOS-II EXIT command and upon occurrence
C411 EXIT Address (Hi Byte) of fatal errors.
C412 @#C3H JMP Disk read vector.
C413 #goH RI
C414 @ClH
C415 @C3H JMP Disk write vector.
C416 #94H WRT
C417 @C1H
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1.3.3 (CONT.)
Nt
FDOS-11 User
RAM Supplied Routine
Location | Contents Name Description
C418 @#C3H JMP Asmbl/edit vector.
C419 gagH g4gH
C41A gggH
C41B @C3H JMP
C41C #4¢@H Jg4agH Exec vector.
C41D @@gH
C41E @#C3H JMP Update vector.
C41F #43H @43H
C420 @@ gH :
1.3.4 The user may create a permanent copy of FDOS-II which automatically initializes
these vectors, by following the instructions below.
1.3.5 Using FDOS-II, assemble the following program and place the object into a file
named XX:
N ORG gCagoH
CI EQU ; address of user CI routine
CO EQU ; 1" " 11 CO 1"
RI EQU ; " " " RI T
LO EQU ; " " 1" LO 1
PO EQU ; 1 " 1" po 1"
EXIT EQU ; address of user MONITOR routine
JMP CI
JMP Co
JMP RI
JMP LO
JMP PO
JMP EXIT
JMP @C1goH
JMP @#C194H
JMP @#4agH
JMP @4gH
JMP @434
END
1.3.6 Type the FDOS-II command:
EDIT,EXEC,ZZ
e When the prompt @ is output by the editor, enter:
AAAB15@PAAAS : 3¢ @@@@ 1 FF$SPL1KBES$ ($ = Escape)
This deletes the end file from EXEC.
1.3.7 Type the FDOS-II command: MERG,YY,Z2Z,XX



1.3.8

1.3.9

1.3.10

1.4

1.4.1

1.4.2

1.4.3

1.4.4

Place the above diskette into drive unit 1 and a blank diskette into drive

; )
unit @ and type the FDOS-II command: ~
XGEN,YY:1
The new diskette now contains a copy of FDOS-II which, as it is loading, will
initialize the desired RAM locations.

The user may control the execution address of the RUNGO command for purposes
of loading and executing programs (such as BASIC or user written programs),
by adding the following to the program source code:
ORG @#C418H
JMP XXXX Where XXXX = start of user program.
If re-assembly of the user programs is not practical the technique described
in paragraphs 2.1 through 2.4 above may be employed.
USE OF MINI-MONITOR. “//
Command Mode
When the prompt character > appears on the console, the mini-monitor is now
ready to accept the followinlg commands:
GOTO = GXXXX(cr) Where XXXX is the desired execution address.
Example: GC@@@(cr) will cause the FDOS loader to execute.
MEMORY DISPLAY/ALTER = MXXXX(cr)
Where XXXX = the ram location to be displayed.
Entry of hex data (2) hex characters for each byte) through the console key-
board will cause the contents of the current ram location to be altered and
will cause the contents of the next ram location to be displayed.
To leave the current location un-altered and to display the next locations,
depress the space bar.

» s

To terminate the MEMORY DISPLAY/ALTER function, depress carriage return.



o

.

1.

4.

1

.5

TEST MEMORY = TXXXX,YYYY(cr)

Where XXXX is the low ram address and YYYY is the high ram address.
Memory failure will be displayed on the console device as:

XXXX = YY XX

Where XXXX is the address of the failure, YY is the data written and ZZ is
the data read.

The memory test is a continuous test which may be interrupted only by de-
pressing CTL-C or by manipulation of the front panel controls.

NOTE: Many FDOS-II failures are attributable to improperly functioning
memory. To eliminate the possibility of such a failure recommended
procedure is to test all of ram using the TEST MEMORY function prior
to loading FDOS-II.

LOADING FDOS

Power up and executed at address C3E7 hex or user's monitor.

Change vectors if necessary.

Insert systems diskette in drive @.

Type GC@@@d(cr) or execute at address C@@¢ hex via front panel.

The display of ! (FDOS-II prompt character) on the console device indicates
FDOS-I1 is awaiting command input from the keyboard.
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SECTION 2

SYSTEM ORGANIZATION

FDOS-II SOFTWARE MODULES

FDOS-IT consists of the following modules:

FDOS-1II Resident Module
FDOS-1II Executive
FDOS-II Text Editor
FDOS-1II Assembler

FDOS-II Resident Module

The FDOS-II Resident Module is that portion of FDOS-II which is con-
tained in the PROM memory, usually located on the supplied interface
board. In addition to containing the disk input/output handler and
FDOS-II bootstrap loader, this resident module is available for use
by a user program to perform disk read and disk write operations.

FDOS-II Executive

The FDOS-1I Executive is transferred from disk memory into the micro-
computer's RAM memory when program control is transferred to the FDOS-II
Bootstrap Loader contained in the FDOS-II Resident Module. The FDOS-II
Executive is in RAM memory, and is awaiting an FDOS-II directive, when

it prints the character ! on the console device. The FDOS-II Executive
performs all of the command line interpretation, file management, and
FDOS-II operational functions.

FDOS-II Text Editor

With the FDOS-II Text Editor, text input is derived from a file on disk
and edited text output is stored into a file on disk. The FDOS-II Text
Editor is transferred from the disk memory file named EDIT into RAM
memory when the FDOS-II editor command is executed. Upon completion of
edit operations, the FDOS-II Executive is reloaded into RAM memory
automatically.

FDOS-II Assembler

With the FDOS-II Assembler, source program input is derived from a file
on disk, and assembled object output is stored into a file on disk.

The FDOS-II Assembler is transferred from the disk memory file named
ASMB into RAM memory when the FDOS-II assemble command is executed.
Upon completion of the assembly operations, the FDOS-II Executive is
reloaded into RAM memory automatically.
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FDOS-II DISK LAYOUT

Except for the FDOS-II Resident Module, all FDOS-II programs have
been stored on the diskette enclosed with the FDOS-II Software
Package. Disk storage space is divided into two or three distinct
regions, depending upon whether the diskette is a System Diskette
or a User Diskette.

System Diskette

An FDOS-II System Diskette is divided into three distinct regions:
file directory area, system area, and user file area. The diskette
enclosed with the FDOS-II Software Package is a preloaded FDOS-II
System Diskette. On a System Diskette, track @ is reserved for the
file directory, tracks 1-3 are reserved for the storage of the FDOS-II
System Executive, and the balance of the disk storage area is avail-

able as user file area. It should be noted that the FDOS-II Text Editor

and Assembler should reside on a System Diskette within the user file
area, as they are on the supplied FDOS-II System Diskette.

User Diskette

An FDOS-II User Diskette is divided into two distinct regions: file
directory area, and user file area. On a user diskette, track @ is
reserved for the file directory, and the balance of the disk storage
area is available as user file area. Because the User Diskette does
not contain the system area, a maximum amount of storage is available
for storing user files.

FDOS-II DISK FILES

Definition

The term '"file'" applies to any collection of information. Typical
examples are files which contain program object information, files
which contain program source information, and files which contain
user generated data information.

Locations

All disk files are contained within the user file region of a diskette.
As disk files are created, an appropriate amount of contiguous disk
storage space is reserved for that file, following which begins the
next file and so on. The location of a file of information on a disk-
ette as well as other information pertinent to that file, is contained
within the file directory area of that diskette. When a file is de-
leted from a diskette, the disk storage space previously occupied by
that file in the user file area, as well as the file directory entry
for that file, is made available for later use by a disk packing
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technique in which FDOS-II takes all file information, which succeeds
the deleted file in the user area, and packs it "down'" within the
user area, thus filling the storage space gap created by the deletion
of a file.

File Names

Each file in the user area of a diskette is accessible by 'filename'.
This filename is stored, along with other information pertinent to

that file, in the file directory area of the diskette on which the file
is resident. The file name is a string of ASCII characters, which

may be from 1 to 5 characters in length. A filename of any number of
characters may be entered, however, the FDOS-II System considers only
the first five characters to be significant. Examples of valid file-
names are as follows:

JACK
JOE3
X
#SAM
BLOB5

Device Suffixes

File names may be suffixed by a device specifier. The device specifier
is a drive unit number preceeded by a colon that separates the specifier
from the file name. For example:

JOE3:1
#SAM: 3
X: ¢

JACK:2

A device suffix is used to reference a file which is contained on a
diskette loaded into a specific disk drive unit: @, 1, 2, or 3. If
the device suffix is omitted from the filename, the file is assumed,
by FDOS-II, to reside on the diskette which is loaded into drive unit
p, the System Diskette.

FILE DIRECTORY

Location of the Directory

Each diskette contains a directory of the files stored on that diskette.
The directory is located on sectors 4 thru 26 of track @ on the diskette,
sectors 1 thru 3 being reserved for future FDOS-II usage. Beginning
with sector 4, each sector contains 11 file control block (FCB) entries,
each FCB being 11 bytes long. Thus a file directory has room to ac-
commodate up to 253 unique files per diskette.



Reserved ‘
- " J

Track @ Sector 1
2
3 - "
4
5

File Control Block (FCB) 1 thru 11
-FCB's 12 thru 22

26 - FCB's 243 thru 253

2.4.2 Contents of the Directory

Information required about files on a given diskette is kept in the
file directory on that diskette. The information specific to one file
is contained within that file's 11 byte File Control Block (FCB). The
information contained within a file's FCB includes the file name, the
file attributes, the length in sectors of the file, and the file's
beginning disk track and sector. The 11 byte FCB layout is as follows:

BYTES 1-5 ;file name padded with spaces (code 2@ hex)

BYTE 6 ;file attributes

BYTE 7 ;file's starting track address

BYTE 8 ;file's starting sector address

BYTE 9-1¢ ;file's length in sectors, most significant byte first
BYTE 11 ;(reserved for future FCB expansion)

Since all file names on a given diskette are contained in a single
directory, each file name must be unique. An attempt to add a file
name to the directory when the same file name already exists causes
an error indication.

File attributes are characteristics of files that can be set and changed
by the user. Those attributes already defined within FDOS-II are as
follows:

#@ - user file, no restrictions.

#1 - permanent file, cannot be deleted.
8f - designates a deleted file.*

FF - designates end of directory.*

* These file attributes are automatically manipulated by FDOS-II and,
therefore, are unavailable to the user.

A file may have a length of from one sector up to a maximum of 1,975
sectors (252,800 bytes).
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SYSTEM DEVICE

The System Device is always assumed to be disk drive unit §. The
diskette contained in disk drive unit @ should always be a system
diskette (see section 2.2.1). Disk drive units 1, 2, and 3 may
contain either a system or a user diskette.

The System Device is used as the Bootstrap Device. That is to say,
whenever FDOS-II attempts to bring the FDOS-II Executive, FDOS-II
Text Editor, or FDOS-II Assembler from disk memory into RAM memory,
it assumes that these modules are contained on the system diskette
presently contained disk drive unit §.

The System Device is also considered to be the Default Directory Device.

Thus, whenever a device suffix is omitted from an FDOS-II command or
from a file name, disk drive unit @ is assumed (see section 2.3.4).
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SECTION 3

FDOS-II OPERATION

STARTING FDOS-II

To start FDOS-II, follow the microcomputer manufacturer's recommended
start-up procedure for their resident debug or monitor program. In-
sert a system diskette into the system device and close the door (see
sections 2.2.1 and 2.5). Using the microcomputer's debug or monitor
commands, transfer program control to the FDOS-II Bootstrap Loader,
which is the first memory location of the FDOS-II Resident Module
(see appendix B).

When an exclamation mark (!) is printed on the console device, FDOS-II
is awaiting command directives. An FDOS-II command directive is avail-
able which will return user control to the microcomputer's debug or
monitor program (see section 5).

Thus the operator can go from the microcomputer's debug or monitor
program to FDOS-II, vice versa, at will.

FDOS-II COMMAND LINE

" The basic FDOS-II command line is simply an FDOS-II command directive

followed by the opeérands, if any, required by that command directive.
The command directive must be separated from the first operand by a
comma (,), and each operand must be separated from another by a comma
(,). For example:

1ASMB, AL, BOB, 3

The FDOS-II command line must be terminated by a carriage return ().
FDOS-II does not attempt to interpret nor execute any command directive
until the command line is terminated.

Prior to terminating a command line, previously typed characters in

the command line may be deleted from the command line by pressing the
RUBOUT key on the console device. Each time the RUBOUT key is depressed,
the last character existing in the command line is deleted and echoed
onto the console device, as verification to the operator which character
was deleted. For example:

(RUBOUT key depressed)

L

!ASMQQB, XL, , LXAL, BOB,993)
is the same as

!ASMB, AL, BOB, 3)



3.3

Prior to terminating a command line the entire command line entry may
be deleted by pressing the BREAK key on the console device. FDOS-II
will respond by printing !.

FDOS-II ERROR MESSAGES

When the user issues a command that contains an error, an appropriate
error message will be typed out. The error messages are as follows:

FORMAT ERROR - the command line format was incorrect and command
execution could not proceed.

NO SUCH FILE - a filename, from which information was to be taken,
does not exist in the file directory of the specified
diskette.

DUPL NAME - an attempt was made to cause an entry to be made, in

the file directory, with a duplicate name to one which
already exists in that directory.

NO ROOM - FDOS-II was requested to allocate more disk space to

a file than was remaining on the specified diskette,
or a 254'th file directory entry was attempted.

DISK NOT READY

the referenced disk drive unit is not ready. Either
no diskette has been inserted, the drive unit door is
not closed, or the diskette is not yet up to speed.

MEDIA ERROR

FDOS-II has been unable to write to the specified media.
A copy of this media should be made to recover all but
the inaccessible regions.

There are three error messages which may eminate from the FDOS-II Res-
ident Module. For brevity sake, the error message is a single digit,
or a ?, followed by a return to the microcomputer's debug or monitor
program. They are as follows: ‘

? - a checksum error was incurred while loading an object file from
disk.
1 - unable to read from the diskette media

2 - an attempt was made to write more information to a file than there
was disk space allocated to that file.

3 - the referenced disk drive unit has become ''mot-ready' (see DISK
NOT READY error message).
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SECTION 4

FDOS-II RESIDENT MODULE

DISK INPUT/QUTPUT

Provisions have been made in the FDOS Resident Module (see appendix B)
to enable the programmer to develop user oriented programs which utilize
the FD360 as a peripheral mass storage device outside of the FDOS-II
environment. Contained within the module is a disk read (RI) routine
and a disk write (WRT) routine which provide byte oriented input and
output capabilities, respectively, to the user.

In order to use the disk input and output routines RI and WRT, it is
the programmer's responsibility to first set up pointers to the area on
disk which is to be accessed. This is known as 'opening" a disk file.
Once a disk file has been opened, RI and WRT may be called any number
of times in much the same fashion as the user would call the console
input and console output routines in the microcomputer's debug or mon-
itor program. The driver handles all maintenance of the file pointers
once the file has been opened. It should be noted that only one input
file and one output file may be opened at any given time.

The following RAM memory locations are used by the RI and WRT routines.
Refer to Appendix B for the actual memory addresses of the locations.

Location Description
ISIZE Input file's size in sectors (2 bytes)
ITRK Input file's beginning track address
ISCTR Input file's beginning unit § sector address
ICNTR Controller's read buffer counter
OSIZE Output file's size in sectors (2 bytes)
OTRK Qutput file's beginning track address
OSCTR Cutput file's beginning unit & sector address
OCNTR Controller's write buffer counter
Disk Input

To open an input file, the user simply stores the appropriate input

file information into locations ISIZE, ITRK, ISCTR, and ICNTR. Then
each call to RI will return the next byte of data, from the disk, into
the same register that the microcomputer's debug or monitor program
would normally return a console input data byte. If no more data exists
(i.e. the input file size ISIZE has reached @) the carry bit is returned
as a '""1", otherwise the carry bit is returned as a "@'". The contents

of ISIZE should be set to the number of sectors +1 that are to be read
before RI is to return an end-of-file indication (carry bit set). If
the programmer is going to perform his own end-of-file monitoring, the




4.

1.

2

file size may be set to some arbitrarily large number (i.e. FFFF).

The contents of ITRK should be set to the track number (#@-4C) from
which input data is to begin being read. The contents of ISCTR should
be set to contain the drive unit number (#@-11) in bits 6 & 7, and

the sector-1 (i.e. @#@-19 hex) from which input data is to begin being
read. The contents of ICNTR should be set to @@#. Each call to RI
will bring in the next sequential data byte from the disk. As a
sector (128 bytes) of data is read, RI increments the disk address
(ITRK and ISCTR) and decrements the input size (ISIZE). Any sector
containing a DD mark is ignored, but it is computed in the input size.

Disk Output

To open an output file, the user simply stores the appropriate output
file information into locations OSIZE, OTRK, OSCTR, and OCNTR. Then
each call to WRT will output, to disk, the byte contained in the same
register from which the microcomputer's debug or monitor program would
normally output a console data byte. The contents of OSIZE should be
set to the number of sectors that are allowed to be written before WRT
terminates by printing error message 3 onto the console (see section 3.3).
If the programmer is going to perform his own maximum file size moni-
toring, the file size may be set to some arbitrarily large number (i.e.
FFFF). The contents of OTRK should be set to the track number (@@-4C)
to which output data is to begin being written. The contents of OSCTR
should be set to contain the drive unit number (@@g-11) in bits 6 § 7,
and the sector (#1-1A) to which output data is to begin being written.
The contents of OCNTR should be set to #f. Each call to WRT will output
one byte to disk. When 128 bytes have been sent to the disk, WRT writes
that data onto the disk and increments the disk address (OTRK and OSCTR)
and decrements the output file size (OSIZE). WRT verifies each sector
it has written and if, after 5 attempts, it is unable to write a sector,
it writes a DD mark to that sector and advances to the next contiguous
disk address and attempts the disk write again. OSIZE is also decre-
mented for each sector written with a DD mark.

When the user has written all his data to the disk, using WRT, it is
possible that a partial sector of data still remains in the controller's
write buffer. To insure that all data has been written onto the media,
the programmer should continue to output a pad character (i.e. #¢) until
the write buffer reaches 128 bytes and WRT writes it to the disk. A
flow chart of such a fill routine is as follows:

WRT @9
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DISK SECTORING

It should be noted that RI and WRT utilize a logical/physical technique
of disk addressing. Sectors on a diskette are physically adjacent and
contiguous from 1-26 (@#1-1A). After accessing physical sector 1, an
entire revolution of the disk must occur if physical sector 2 cannot be
accessed immediately. To overcome these rotational delays, RI and WRT
translate the requested sector address (logical sector) into some other
sector address (physical sector) which is then used by RI and WRT. For
example, if sector 2 is requested, physical sector 1§ (fA) is the area
on disk actually accessed; if sector 2@ (14) is requested, physical
sector 16 (1§) is the area on disk actually requested. This entire
technique is normally transparent to the user if he remains under the
control of RI and WRT. Of course, if desired, the contents of TBL may
be altered, even to the point of providing a 1:1 translation of logical:
physical sectoring.
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SECTION 5

FDOS-1I1 DIRECTIVES

FDOS-11 COMMANDS

When an exclamation mark (!) is printed on the console device, FDOS-II
is awaiting any one of the following directives. These commands are

listed in alphabetical order followed by a summary list of the commands
for quick reference.




Name : ASMB

Format: ASMB, sourcefilename,objectfilename,passoption))

Purpose: To assemble the contents of the source file and to direct the
assembled object output, if any, to the object output file and
the assembled listing, if any, to the list device or to a disk
file.

Comments: All three operands must be specified. If no object or listing
file is to be created, any dummy file name (i.e. X or Y or Z
etc.) may be entered in this operand field since no file direct-
ory entry will be created.
The pass option operand field may contain the number 2, 3, 4, or 5.

2 = only an assembly listing is generated to the list device.

3 = only an object output is generated to the output object
file.

4 = both an assembly listing and an object output are produced.

5 = only an assembly listing is generated to the disk file
objectfilename.

Example: ASMB, JOES,JOEOQ, 3 )

Produce an object file named JOEO from the source file named JOES.
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Name:
Format:

Purpose:

Comments:

Example:

BUILD

BUILD,newfilenameg

To construct a new source file, using the FDOS-II editor, on the
diskette from the console keyboard.

The BUILD directive is functionally equivalent to the EDIT directive
except that FDOS-II assumes no pre-existent input file. The op-
erator should use the editor I (insert) command, to enter data

from the console keyboard, and the editor E (end} command to ter-
minate the operation and return to FDOS-II.

BUILD,SAM.

Produce a new file SAM from the console keyboard.



Name: CHGAT </
Format : CHGAT,filename,newattributesQ

Purpose: To change the present attributes of the designated file to those
specified in the new attributes operand.

Comments: (see section 2.4.2)
Examples:  CHGAT,MAIN,1)

Set the attributes of file MAIN to @1, thus setting it as a per-
manent, non-deletable, file.

CHGAT,MAIN, #)
CHGAT ,MAIN)

Set the attributes of file MAIN to @@, thus placing no restrictions
on its use or access.
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Name:
Format:

Purpose:

Comments:

COPY
COPY)

To copy the contents of the diskette in drive unit @ onto the
diskette in drive unit 1.

This is a one-for-one image copy; therefore, the contents of either
diskette need not be of FDOS-II format.

If any sector of the source diskette is determined bad after 5
read tries, the last data read from that sector, whether good or
bad, is written to the new diskette.



Name:
Format :

Purpose:

Comments:

Example:

CREAT

CREAT,newfilename,newfilesize)

To create a user designated file directory entry with the specified
file name and file size in sectors.

The file size is specified in hexadecimal with a minimum size of
1 sector.

The designated disk space is allocated to this file, and this new
file is then treated as any other user or FDOS-II created file
entry.

CREAT,JACK, 1F D

Creates a new file directory entry with the file name JACK, at-
tributes of ##, and an allocated disk space of 31 (1F hex) sectors.



\_/ Name:
Format:

Purpose:

Comments:

Examples:

-

DELET

DELET :unitnumber, filenamel,filename2,..... ,filenamen)

To delete the designated, non-permanent, files from the diskette,
in the specified drive unit, and then to repack the contents of
that diskette's user file area and file directory area, thus
making the disk space available for additional files.

The file names need not be in any specific order.

The unit number refers to the drive unit in which the diskette,
with the specified files to be deleted, is loaded. The unit
number may be #, 1, 2, or 3. If the unit number is omitted, §
is assumed.

DELET:2,JOE1,JOE7,AL,SAM, JACK)

Deletes the specified files from the diskette loaded into drive
unit 2.

DELET:@,JOE1,JOE7,AL, SAM, JACKQ
DELET,JOE1,JOE7,AL, SAM, JACK )

Deletes the specified files from the diskette loaded into drive
unit @.



Name: DUMP
Format: DUMP, filename )

Purpose: To dump the contents of the specified file to the disignated
punch device.

Comments: Leader and trailer (blank) paper tape is produced when applicable.
Example: DUMP ,MAIN )

Transfers the contents of file MAIN to the punch output device.
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Name:
Format:

Purpose:

Comments:

Example:

EDIT

EDIT,inputfilename,newoutputfilename)

To enable editing of the contents of the input file, using the
FDOS-II Text Editor. Edited data is stored into the new output
file.

Data to be edited is brought from the disk input file into the
text editor's RAM buffer by using the editor's A command. Edited
data is transferred from the text editor's RAM buffer to the disk
output file by using the editor's P command. The edit operation
is terminated, the file directory updated, and control returned
to FDOS-II when the editor's E command is executed.

EDIT,BOB1,BOB22

Establishes a new file BOB2 which will receive the data edited
from the contents of the existing file BOBI.



Name: EXIT

Format : EXITQ

Purpose: To return control back to the microcomputer's debug or monitor
program.



-

Name:
Format:

Purpose:

Comments:

Examples:

HOME
HOME,unitnumber)
To position the disk head, on the specified drive unit, to track #.

The unit number may be @, 1, 2, or 3. If the unit number is omit-
ted, # is assumed.

HOME , 2))

Returns the disk head, on drive unit 2, to track #.
HOME Q

HOME, )

HOME , @)

Reutrns the disk head, on drive unit @, to track #.



Name:
Format:

Purpose:

Comments:

Examples:

INIT

INIT,unitnumber)
To initialize the file directory area on the specified drive unit.

The unit number may be 1, 2, 3, or FF, where FF specified drive
unit @.

All existing files, permanent or not, are cleared from the spec-
ified file directory.

This command must be used to prepare any non-FDOS-II diskette for
use by FDOS-II.

The resultant of this command is a User Diskette (see section 2.2.2).
Caution should be observed if using this command on a System Diskette.

INIT, 1)
Initializes the file area of the diskette in drive unit 1.
INIT,FE)

Initializes the file area of the diskette in drive unit f.



N

km/

Name:
Format:

Purpose:

Comments:

Examples:

LIST

LIST,unitnumbery

To print out the contents of the file directory on the diskette
in the specified drive unit. Lists the filenames, attributes,
file's starting track and sector, and the file's size in sectors.

The unit number may be @#, 1, 2, or 3. If the unit number is omit-
ted, @ is assumed.

LIST,1)

List's the file directory of the diskette in drive unit 1.
LIST )

LIST,

LIST,#)

List's the file directory of the diskette in drive unit §.



Name :
Format:

Purpose:

LOAD

LOAD,newfilenameJ

To create the specified file entry and to transfer the contents
of the reader input device into that file.



N

Name:
Format:

Purpose:

Comments:

Examples:

MERGE

MERGE ,newfilename, filenamel,filename2,..... ,filenamen)

To create a new file whose contents is the concatenation of the
contents of the specified files, in the order in which they appear
in the command.

The existing files are unaffected.

MERGE ,MAIN, SUB1 , SUB2, SUB3)

Creates the new file MAIN with the contents of files SUB1, SUB2,
and SUB3, in that order.

MERGE ,MAINC,MAIN]

Copies the contents of file MAIN into a new file MAINC.



Name:
Format:

Purpose:

PRINT

PRINT,filename)

To print the contents of the specified file to the designated list
device.

i
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Name:
Format:

Purpose:

Comments:

Example:

RENAM

RENAM,oldfilename,newfilenameQ

To modify the specified file's file directory entry by replacing
its existing file name with a new file name.

Only the file name area of the file's file directory entry is
affected.

RENAM, MAINS ,MAIN )

Renames the file MAIN5 with the name MAIN.



Name:
Format:

Purpose:

Comments:

Examples:

RUN
RUN,objectfilename,offsetbiasQ

To load the contents of the object file into RAM memory for ex-
ecution. The data is loaded into memory at locations which are
the sum of the memory address specified in the object file plus
the offset bias.

The offset bias address is specified in hexadecimal. If omitted,
the offset bias is equal to .

Following the loading of the object file, control will return to
the microcomputer's debug or monitor program, if no auto-start
address exists in the object file, or to the specified auto-start
address if it exists.

RUN,MAIN @
RUN,MAIN, )
RUN,MAIN, @)

Loads the contents of the object file MAIN into RAM memory with
an offset bias of §.

Run, MAIN,F@gg )

Loads the contents of the object file MAIN into RAM memory with
an offset bias of F@@d hex.



Name:
Format:

Purpose:

Comments:

Examples:

Notes:

RUNGO (FDOS-II/MDS Only)
RUNGO, hexobjectfilename,inputfilename,outputfilename,ny

To load the contents of the object file into RAM memory for exe-
cution. In addition, inputfilename and outputfilename are opened
and the number n is placed in location PASS. After loading pro-
gram control is transferred to memory location ASMB.

Any or all of the last three fields may be omitted. If an omit-
ted field is followed by a supplied filed, the correct number of
commas must exist in the command line.

n may be any hex number from @ to FF.

By default, inputflie parameters are indeterminate, outputfile
parameters are track=76 sector=1 size=1, and n parameter is #.

To update the directory following outputs to outputfilename, do
a JUMP to location UPDAT in the FDOS PROM driver.

RUNGO ,MAIN @

Loads the contents of the object file MAIN into RAM memory and
transfers program control to memory location ASMB.

RUNGO, ICE8@ , LOADF, SAVEF

Opens the input file LOADF, creates and opens the output file
SAVEF, loads the contents of file ICE8@ into RAM memory, and
transfers program control to memory location ASMB.

RUNGO,TRY, ,,7Q

Sets memory location PASS to 7, then loads the contents of file
TRY into RAM memory and transfers program control to memory loca-
tion ASMB.

To "rewind" the input file, the user's program should perform a
CALL RESTR, where RESTR is in the FDOS-II Resident (see Appendix).

Following completion of output to the output file, the user should
terminate with a JMP UPDAT, where UPDAT is in the FDOS-II Resident
(dee Appendix). This JMP loads the FDOS-II Exec into RAM and
updates the output file's directory entry.



Name:
Format:

Purpose:

Comments:

VIEW

VIEW, filename, linesperframe, firstliney

To display, onto the console device, the contents of the spec-
ified file one frame at a time. The number of lines per dis-
played frame, if not specified, is 14 by default. The first line
displayed is line 1, if not specified otherwise.

"Lines per frame" and/or "first line number' may be omitted, and
if so, are assumed to be 14 and 1 respectively. All numbers are
in hex.

When in the VIEW command, the following four keys may be used:

N Causes the next frame tobe displayed.

P Causes the previous frame to be displayed.

F Causes the first frame to be displayed (i.e. that frame
whose first line is '"first line").

B Causes the beginning frame to be displayed (i.e. that frame
whose first line is 1).

CR (carriage return) Returns to FDOS-II executive.



Name:
Format:

Purpose:

Comments:

XGEN

XGEN)

To generate the system region of a System Diskette (see section
2.2.1) in drive unit § from the copy of the FDOS-II Executive
which is loaded into the reader input device.

This command is used primarily to generate new System Diskettes
as new versions of the FDOS-II Executive become available or when
no System Diskette exists.

If no system diskette exists, one can be generated as follows:

1. Load the copy of the FDOS-II Executive into RAM memory and
execute it at memory location 2§ hex.

2. Insert a new diskette into drive unit §.

3. Place a copy of the FDOS-II Executive into the reader input
device and type
XGENQ

4. Using the LOAD command, transfer copies of the FDOS-II Text
Editor and FDOS-II Assembler from the reader input device to
files EDIT and ASMB respectively.






SUMMARY
OF

FDOS-II COMMANDS

ASMB,sourcefilename,destinationfilename,p
assembles the contents of the source file and
directs the object to the destination file. p
is the pass number which determines whether the
assembly should produce a listing only, object
only, or both.

BUILD,destinationfilename

enables the user to build a new source file onto
the diskette from the console keyboard.

CHGAT, filename,newattributes

changes the present attributes of the designated
file to those specified in the new attributes filed.

COPY

copies the contents of the diskette in drive unit
"0'" onto the diskette in drive unit '"1".

CREAT, filename,size

creates the designated filename in the directory and
allocates disk space equal to size.

DELET:u, filenamel, filename2,..... ,filenamen
deletes the designated files from the diskette in
drive unit u, and then repacks the contents of that
diskette, making the disk space available for additional
files.

DUMP, filename

dumps the contents of the file to the punch output
storage device.

EDIT, inputfilename,outputfilename

enables editing of the input file's contents. Edited
data is stored into the output file.

EXIT

returns to the microcomputer system monitor.




HOME ,u

positions the disk head on drive unit "u" to track O.

INIT,u

§ LIST,u

LOAD,destinationfilename

initializes the file directory on the diskette in drive
unit '"u". Clears any existing user files on that diskette.

lists the contents of the file directory on the diskette
in drive unit u. Lists the filenames, attributes, and
file sizes in sectors.

loads the contents of the reader device into the specified
file on diskette.

MERGE,newfilename, filenamel, filename2,.....,filenamen

creates a new file which is a concatenation of filenames
1-n, in that order.

PRINT, filename
. prints the contents of the file on the list output device.
P
REMA;,oldfilename,newfilename
renames the old file with the new filename.
RUN, filename,offsetbias
loads the contents of the file into RAM for execution.
RUNGO,hexobjectfilename,inputfilename,outputfilename,n
sets up the specified input, output, and n parameters, if
given; loads the contents of the hex object file into RAM
for execution; and then does a branch to location.

VIEW, filename, linesperframe, firstline

displays the contents of the specified file one frame
at a time.

XGEN

enables system generation of other iCOM FDOS versions as
might become available in the future.



APPENDIX A
FOR
FDOS-11/SBC

OPERATOR'S MANUAL






\‘/FDDS MDS-200 MACRO ASSEMBLER VER 1.0 PAGE 1

; ICOM, INC FD340 DIAGNOSTIC FOR GENERALIZED 8080 BASED SYSTEM:=

i LOAD INTO RAM MEMORY AND START AT LOCATION 4000H for SBC-

80/10 and100H for Altair/IMSAI and 2000H for Poly 88
; LOJAD A SCRATCH DISKETTE INTO THE DRIVE UNIT TOQ

; BE TESTED
i TYPE THE DESIRED TEST TO BE PERFORMED
i CONTINUOUS TESTS MAY BE MANUALLY ABORTED

;i OR BY PRESSING "CTL-C"

; U=UNIT NUMBER O(OR NOTHING), 1, 2, OR 3
i T=TRACK
; S=SECTOR

i A -CLEAR DRIVE ELECTRONICS

;i BU, T —-SEEK TO TRACK

iDUL'S -READ TO BUFFER FROM PRESENT TRACK

i FU,S -WRITE FROM BUFFER TO FRESENT TRACK

;i GU,S —-RD/WRT (BFR) CONTINUOUS ON FRESENT TRACK

i HU -TRKO TO TRK76 LOOP

i1 -UNIT SELECT TEST

3 JU —-SEEK TEST ONCE(2Z MIN)
3 KU -SEEK TEST CONTINUQUS
3 LU —-SEEK TEST READ ONLY

3 MU -DD MARK TEST ONCE

i N ~RETURN TO MONITOR

; LIST OF ERRORS

;01 -~ CRC ERROR ON READ 5 TIMES - O1(TRK) (UNIT/SCTR)
;02 — CRC ERROR ON WRITE 5 TIMES - OZ(TRK) (UNIT/SCTR)
; 03 — RD/WRT DATA ERROR - (REC‘D)(EXF’D) (BYTE#)

;04 — UNIT SELECT ERROR -~ (REC-D)(EXP”D)

;i 05 - SEEK ERROR - (REC“D)(EXP“D)(TRK) (SCTR)

i 06 -~ DD MARK ERROR - (SCTR)

i 07 — DD MARK ERROR ON RD/WRT

; BUFFER = 1000H - 107FH

i 8080 FO360 DIAG VER. 1.0

A-1
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FDOS MDS-300 MACRO ASSEMBLER VER 1.0

ER00

0007
0007
G004

3CE0

3CEG
IEL
ICEZ
2CE2
aCEs
ICEL
IE7
AE8
AES
ICER
JCEC
3CED
3COF
ACEE

3C00
4600

EL00 C215ER
ER02 C2FDO2
ER04 CIFAOR
E20% 30004

EROC C3FAO3

(RG OEBOOH

IR 12:2:2.4

PAGE 1

RESTDENT FROSTT FOR SEC-20/1G VERSION 0.1

[Raxssd

DATAD  EOU
DATAI  EQI

CNTRL BB

BASE QU
paSS  EOU

OFILE  ERY
[NIT  EQU

IINIT  EGU
ISIIE  EQU
ITRY.  EM)
[SCTR - EQ
ICNTR B
O8I7E  EQU
OTRK.  EQU
08CTR B
OCNTR  ERI

TITRE  EBM
TISIE  EQV

STACK  ERU
ASHME  EGU

;

JCEOH

BASE
BASE+]
BAZE+Z
FASE+3
BASE+4
BASE+4
BASE+7
BASE+E
EASE+?
PASE+11
BASE+1Z
BASE+1Z
BASE-1
ERZE+14

N
A000H

{ENTRY POINT WHEN & IZ TYPED

LOADS FDNS AND BRANCHES TO FTIOS S.

MP
£l P
Lo JMP
RORIN: WP
Lo JMP

FInS

3FDH S KEYBOARD INPUT VECTOR

3FFH  CONSOLE OUTPUT VECTOR

400H  ;READER INPUT VECTOR

OZFAH S LIST QUTPUT VECTOR



FDOS MDS-800 MACRO ASSEMBLER VER 1.0

EROF (30304

E312 CF
ERL13 00
EB14 00

ER15 31003C
ER18 CIOEES
ER1B C30040

E8IE C354E8
ER21 C3E8E9
E824 CIFTEY
E827 C3FFE9
EBZA C30BEA
E82D C30DEA
ES30 C37AE8

E833 C311E9

E836 CICET

E839 C340EA

ESXC CD93ES
EB3F CD7AES
EB42 C30040

£845 31DD3C
E848 CDSEES
EG4B 30340

ESAE CDY3ES
EBS! C312E8

E854 3E81
E856 CDODEA
£859 3E0D
E8SB C30DEA

PO:

FDos:

RSTV:
Yusv:

XX@:

I3T3IZ3I3

,,..._._._
——y
<

N
2

§ 3

RESET:

RST

Lx1

E

P

3

CALL
CALL

LXI
caLL

EFE

0403H

5P, STACK
FBos1

RESET
s
nus
SEEK+1
RFLAG
LooP
RESTR

RI

WRT

IPASS

REDX
RESTR

5P, STACK
FDOS1
4003H

REDX

A 8tH
LooP
A ODH
Loop

PAGE 2

 PUNCH OUTPUT VECTOR

i ASMB INTERPASS FNC
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FIDS MDS-500 MACRG ASSEMELER VER 1.0

ERSE COS4ES
E361 Z10Q00
E

ES74 ZAEEZC
ER7D Z2E43C

E&73 EL
Ea%4 E3
EESS ES
Ea2h E
ES%7 E5
E&Z8 CDOSEY
E3YB 043A
ES9D 90
ER9E C794ER
EsAt 57
E3AZ CDD7ES
EBAT CACOER
ERAB SF
E3R? CID7ES
E3AC F5

FDDS1:

REZTR:

i

'

LALL
Lil
FUZH
Li1
SHLD
Ll
My
THR
MVl
INF
MV
CALL
RET

LHLE
SHLE
LDA
sTA
LA
RRC
RRC
5TA
SUR
5Th
RET

REZET
Hr k.l

H

H: 103
I51IE
H, ITRE
M

I

MG

Il

M0
REDNX

TISIE
ISIZE
TITRE
ITRE

IUNIT

ISCTR
A
1CNTR

PAGE 3

i SET EIAS=0

i TRACK=1
i SECTOR=0
+READ BFR EMPTY

GO TO FDOS

+RESTORE IFILE POINTERS

;SUBRUUTINE T0 READ A HEX FILE INTC MEMORY
i STARTS WITH ROUTINE REDO, USES ALL REGISTERS

RELIX:

RET:

FOP
ITHL
PUSH
POF
PUSH
CALL
Ml
SUB
NI
MV
CALL
L,Z
MoV
CALL
PUSH

H

H

H

H
RIX
B

-B

REDO
0. A
BYTE
REDZ
EA
BYTE
PSW

i SWAP BIAS & RETURN

i GET BIAS

iGET CHAR INTC A



FOOS MDS-800 MACRO ASSEMBLER VER 1.0

ESAD COD7ER BYTE
ESEO 1 B
EZBl 4F C:A
E2EZ 09

E8E3 CDD7ES BYTE

322E33E

ESEA COD7ER  REDI: BYTE
ERRS 77 MA
E3EA 23 INX H
E2EB 1D ICR E
EZEC C2BSER N2 RED1
E3RF CDO7ER CALL  BYTE
E3CZ CZEEES NI LER
EACS C394E8 P REDO
E3C3 CDO7E@ REDZ.  CALL  BYTE
ESCE &7 mv H: A
EZCC CDD7ES CALL BYTE
ESCF 4F - MV LA
ESDG B4 ORA H
EADY CADSES JI RED3
ESD4 E9 PCHL

EZDS El RED3: POP H
E2Ds €9 RET

ERD7 CDOBE® BYTE: CALL  RIX
ESDA CDFOES CALL  NBL
ESOD 07 RLC

E2DE 07 RLC

E2DF 07 RLC

ESEQ 07 RLC

EGEL 4F MoV C,A
EREZ CDOGE? CALL  RIX
E8ES CDFOER CALL  NBL
EQEQ Bl ORA C
ESER 4F MoV C:A
ESER 82 ADD D
ESEE 57 MoV B, A
EBEC 79 ROV AC
EBED C? RET

i SUBROUTINE IF LOAD ERROR OCCURRED
ESEE OE3F LER:  MVI ¢

EGFO CDOGES CALL Co

EBFZ 312E8 P MNTR
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FOis MOS-800

- D430

£

m m m
e ]
o
=
%X

S 5 |
DU e Bt
(]

o

F
F
:;F
R
Fi

R

M T My
AT T O 0

=y

Dy anl

T B e
T T
R

m

L

mm
RNy

E%0% CDIES
E90E TA1ZER
E%IE EATF
FO10 £9

E¥11 L5
E91Z ES
91z 21
E~14 TE
EX17 A7
E¥12 CZ74E9
E?IR ZEE7
£51D0 CORAE?
E520 ZAE43IC
222 2B
E924 77E43C
E9Z7 7D
E928 A7
E322 [Z3EEY
E¥2C 7C
E920 A7
E92E [ZZEE9

E¥31 23

MACRD ASSEMBLER VER 1.0 PAGE 5

i SUBROUTINE TG CONVERT TWO HEX CHARACTERS
T ONE BYTE

NEL. 51 0

RE
ALT OEH
RC
ADT b
JP NID
ADI 7
RC

NID: AR 10
ORA A
RET

i SUBROUTNE TO READ A BYTE FROM DISK
i FLACES CHAR IN A-REG. ENTRY AT RI READS & BITS,
ENTRY AT RiX REALS 7 BITS.

RIX: CALL  RI

JC MNTR
ANI TFH
RET
RI: PUSH B i SAVE REG D-L
PUSH H
LXI H, ICNTR
MOV AN
ANA A i CNT=0?
JNZ RII0  ;NO
RIS WVI L, ISCTR AND OFFH i YES-INCR D. A
CALL  INCDA
LHLD  ISIZE
BCX H
SHD  ISIZE
MOV AL
ANA A
JNZ RI3
MoV AH
ANA A
NI RI3

INX H



FOOS MDS-800 MACRO ASSEMBLER VER 1.0

E?32 ZZE43C
ES3S ZiEG3C
E%33 2500
E¥3A- 37
E%3E El
EP3C L1
E®3D C3

E¥3E Z1E73C
E¥41 CDESE?
E744 CD30EA
ES47 2C
E948 3430
E94n QEQS
EQ4C 2EE4
ES4E CDFEES
E¥S1 3E03
E952 CDODEA
E¥54 DIRO7
E558 ELRO
E75A CAGIE?
E?Sh COOBEA
E9+0 C31BE?
E%2 DBO7
E7:5 E40B
E?47 CATEES
E%&A CIOBEA
E940 QD
ESLE CZSIE9
E?71 2E01
F973 C227EA

E375 3E4D
E972 D304
E97A TRO7
E97C &
E?7D0 3E4]
E?7F CDODEA
E932 2EER
E984 35
E98S 77
ES85 B7
E987 C33BE?

E93A 34
ES8R 7E

RIZ:

RIb:

RI4:

RI10:

LXI
Wi
STC

PoF

LXI
CALL
CALL
INR
L
w1
M1
CALL
L)

IN

ANI
Jz

IN
ANI
J2

N2
ml
M1
IN

MWl

CALL
Wi

ORA

ISIZE

H: ICNTR

M0

H ISCTR
s
CHK

L

M 128
G5

PAGE &

i SET EOF
i RESTORE D-L

i XWIT UNIT/SECTOR

1 MAKE SURE A DISK
i SET CNTR=128

; SET TRY CNT=3

L, ITRK AND OFFH i SEEK TRACK

SEEK
A3
LoOP
DATAI
B80H
R14
RFLAG
RIS
DATAI
84
RI10
RFLAG
C

RIS
Al
CHK1

A 404
CNTRL
DATAI
CA
A 41H
LooP

L, ICNTR AND OFFH

H
A c
A
RI2

iREAD DATA

i DD MARK?

iND

i CRC ERROR?

iND

i DECR CNTR

i READ BYTE INTO A

i STROBE BUFFER

ROUTINE TO INCREMENT DISK ADDRESS

INCDA:

IR
MOV

M
AN

iDECR  READ COUNTER
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FHoS MOS-500 MACRD ASS

INCDE.

EMBLER VER 1.0

ANI
LR}
M

LER
RET
MOV
ANI
MY
icR
INR
RET

1FH
17
INCTR
L

A
GCiH
Hi A
L
M

;SUERUUTINE T WRITE A BYTE TO DISK
JEXFECTS CHAR TO BE IN [C-REG

WRT.

WRT1

WRTZ:

204 op
T

m m orm m

: 3EOF
[ CDODEA
CD15ER
o CIBIE?
CRi9EA
5 El

WRT3:
WRT4:

m mom mom
u)

MV
PHSH
T
"1
CALL
LY]
INF
MOy
CFI
JNT
MV1
LXI
CALL
CALL
MYI
DCR
CALL
M1
CALL
MV1
CALL
IN
ANI
JI
CALL
DCR
N7
Myv1
CALL
CALL
JHP
CALL
POF

Al

H

DATAG

A Z1H
LOOF

H, OCNTR
H i INCREMENT BFR CNT
M

128 i=1287

WRT4  iND

M 0 : CLEAR COUNT

H, QSCTR o XMIT INIT/SECTOR
s

CHE i MAKE SURE A DISK
&3 i SET TRY CNT=5

L i SEEK TRACK

SEEE

A5 :WRITE DATA

RELS
A7
LOOF
DATAT
EH
WRTZ
RFLAG
r i IECR TRY CNT
WRTZ i TRY AGAIN

A OFH  WRITE AS TD
LaoF
WRTN
WRTL
WRTN
H i RESTORE D-L

i OUTFUT HAR

i READ FOR CRC

i CRC ERROR?

i NO

PAGE 7

i INCREMENT DA & CHK SIZE

i INCREMENT DA & CHK SIZE



FOOS MOS-80C MACRO ASSEMBLER VER 1.0 PAGE 8

E%EZ
E%E9
ESEE
ESEC
EYEF
E9FO
E9F1
E9F2
ESF3
ESF4
ESF4
ESF7
E5F%
ESFE

ESFE
E9FF
EAGH
ERO3
EAOL
EAOG

EAQE

EAOD
EAQF
EALD
EalZ
EAlS
EALS
E&ls

3
E&IF
ES
T1LAER
&F

4

3|

7E
EALO
Bl
D307
321
CI00EA

7E
0207
3EN
CDODEA
JE0%
C30DEA

3EGE

el
27
1306
ka7
1F
DAIZEA
Ly

XU5: MoV
ANI
PUSH
LXI
ADD
MOV
MV
POF
MOV
ANI
ORA

s Ut
MVI
JHP

5

AN

1FH i EXTRACT LOG SECTOR
H

H: TRL-1 i GET TABLE PNTR

L iWAKE SECTOR PNTR
LA

CN iGET PHYS SECTOR

H

AIH

(COH

C i MERGE UNIT % PHYS SCTR
DATAD

A Z1H

LooP

i SUBROUTINE TO SEEX TRACK IN A

SEEK: MOV
out
M1
CALL
M1
JHP

i

AN
DATAD
A 11H
LooP
A 09
LooP

i SUBRGUTINE TO RESET FLAG

RFLAG: MVI A OBH
i SUBROUTINE TO ISSUE CMD % LOOP ON BUSY
LOOF:  OUT CNTRL
SUB A
ouT CNTRL
LOOPL: IN DATAI
RAR
J LOOP1
RET

i SUBROUTINE TO INCR DISK ADDR & CHK OFILE SIZE



\/'

FI0E MDE-8G0 MACRO ASSEMBLER VER 1.0 PAGE 9

ERl% ZEEL
ERIE CIBAEY
EALIE ZAEFAL

ER3) DBO7

ER3Z E&20

EA3 LB
AZS 3E03

EA37 FA30
ERZ7 4F

ER3A TI0AES
EAZD (31268

EABD ZAEGEC
EA43 IF
EA4S TZ53EA
ER47 JAEQIC
EA4A 3D
ER4E 3ZEOC
ER4E ZEOL
EASO CEA4EA
EASE A7
EAS4 CA4SER
EAS7 CD7AER

WRTN:  MVI L, OSCTR AND OFFH

CALL  INCDA
WRTNZ: LHLD  OSIZE

ficx H

SHLDD  OSIZE

MOV ML

ANA A

RNZ

MoV fuH

ANA A

RNT

MVI h 2

1, CHK!

i SUBROUTINE TCt CHECK IF A DISK, ELSE ERRO3

CHE: IN DATAT

ANI J0H
ki
MVI A3

i ROUTINE TG PRINT ERR(E)
CHEY: ORI 204 i CONVERT TO ASCII

MoV GA
CALL Co
P MNTR

i INTERPASS FUNCTIONS

 IF BIT O OF (PASS) 15 EQUAL TO 1, THEN BIT 0 OF

i (PASS) IS SET TO O AND 31H, ASCIT 1, IS RETURMNED IN

i A-REG. IF BIT 0 OF (PASS) 15 EQUAL TO O, THEN (PASS)
i 15 SET TO 0O AND 30H, ASCII O, PLUS (PASS) SHIFTED

i RIGHT 1 BIT POSITION IS5 RETURNED IN A-REG. IF (PASS)
i I5 EQUAL TG (0. JMP UPDAT OCCURS.

IFASS:  LDA PASS

RAR

JNC PASS2

LDA PASS

ICR A

STA PASS

MVI [

JMP FASS3
FASS2. ANA f

Ji LPDAT

CALL  RESTR



FI0S MOS-800 MACRO ASSEMBLER VER 1.0

EASA ZAEQ3C
EASD iF
EASE F3
ERSF 57
BRED 32E0C
EAAS FI
EA&E C&30
ERés CF

EALT Of
EASE 0A
EALT 12
EAbA 0
EAGR OF
BALL 14
EALL 02
ERAE OC
EAGLF 15
EA70 04
FR71 0D
EATZ 16
EATZ 0%
EAT4 OF
EA75 17
EATA Q&
EAT? GF
EA7E 18
EAT? G7
EA7A 10
EATE 19
EATC 08
EATD 11
EATE 1A
EATF 09
EARD 17
EARL (0
EABZ 00
EARS 00

PAS33:

i PHYSICAL SECTOR TABLE. IS IN ORDER
OF LOGICAL SECTOR NUMBER.

TBL:

LDA
RAR
PUSH
SUB
STA
FoOP
ADI
RET

DB
DB
0B
U]
B
b8
DB
DB
DB
DB
DE
U3
DB
DB
DB
OB
DB
DB
0B

DB
DB
DB
OB
113
DB
DB
NOP
NOP
NOP
END

PASS

PSW
A
PASS
PoN
30H

1
OAH
134
Vi
OBH
14H
3
QCH
™
3
ODH
16H
5
QEH
17H
él
OFH
184
.
10H
19H
8
11H
1AH
9
1Z2H

PAGE 10



APPENDIX B

FDOS-II FOR SBC/8800/ALTAIR/IMSAI/POLY88

OPERATOR'S MANUAL






ThS MUE-200 HACPO ASAFMELFR VER 1N PRGE

AHF FToSID VERSIGN 1.G

Xy

FERS HEX

O0% DRTAT ool Ginih

OGC5 Teial  FEU GCOH

onra CNTRL P IYHCE

GO00 [ER{. o i CONSOLE COGNTRGL PORT
G001 CDRTA { i CONSOLE TIRTA PORT

G004 CRRDY  Fad : . CONSGLE DATA RERDY

RS DIRDY Rl aOH JEONSTLE ¥MTT READY
] 5 Fl » SCRATOH RAM

rand EGH i 2

TAT EGL SCTCH+R0H

1 i Fioid ATTOH+TFH

an N faY n

PasS AHAT

OFLE  rald RASE+H]
GONTY  FRH TREF+T
TIINTT  Fib BREETE
I317c  EB FRZE+4
ITRK Fill TRSEHA
TALTR Pl FAGE4T

[CNTR  Fald
GGIE BN BRSENS
BTRKER) RASEHH

OS0TR RSO BASE+LZ
(CNTR  EBI BASE+iS
TITRE PR RAGE-1

7157 Fitl PRZE+14

raia ASME FG VCTRS+24
C41E START  FRl VCTRS+Z7
41E UrDTY RRU VCTRS+30



P My

Y

ARAR memiOrA
s o

OGS D00
PE0ECA
Cone TROATA
rOGH CROSTA

COOF C200C4

LO1Z CR0FT4

o015 247FTa
e TORESD

PBIE DHECE

A
LR P R

CORA TERATS

S ROOASSEMELER VER LD

]
il

PAGE Z

e e Y]
Lifie reint

Y FOTHT WHEN & 1S TYFED
DmpS Fiiis ANTE RRANCHES TO FIOS 5 A

i ERfiaey

et AME YIRS REYBORRD INPUT VECTOR
YUTRE+E CTONSOLE OLTFUT VECTOR
RORTN  JMF VITRS+A  READER INFUT VECTOR
v JMF VLIRS LLIST GUTRUT VECTOR

o Wi VWoTREHT

M ME UTRRHT  SY3TEM MONITCR VECTOR

-, P
r!_ll . P
-y
v

jaianhadi wir. P
Po W HF Y
wHEV, JHF s
VIV WP Y i
rata A AFER =
RFLGY  oMF Rrimis
LOOFY kP i Tdr
e "ar e,
nony MRt reoep

RV MR

WRTY MR WRT

M IPARZ i ASME INTERFASS FNC

wESFH S TALL RELX
AL REZTR

JMF wENE

FLNCH GUTFUT VECTOR



N
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L

FO0S MDS-800 MACRC ASSEMBLER VIR 1.0 FAGE 3

ro4s 217FC4
a8 CRSECO
048 C31ECH

pat. e = |
Ti0A CDOSCZ
nOE? 3ECD
TOnR 030902

COSE CDS4C0
Coel 210000
rN&4 ES

LOES Z14900
FOAR 223404
CORR 2134604

ANIE AL A
TOAF G601

n)

AT
[IRFFRY

N
CO71 3600
io7s m
£074 35600
r074 CO93C0
e e

MO7R 2R3ECE
CO7D 2734C4
CORY 3AZFC4
fOR3 3234604
£08s 3A33C4
£o8s oF
rOBA OF
CNgR 323704
CO8E 97

[OBF 3238C4
t6%z 09

UFDAT:

#’F\'ﬂl}

FI0S1-

RESTR:

L1
CALL

CALL
IMF

i
CALL
i
R

CALL
LXI
PUSH
LYI
LXI
W1
TR
MVI
INR
Ml
CALL

LHLD
SH.D
LA
STA
LDA
RRC
RRE:
5TA
SUB
STA
RET

§F, STACK
FoOst
UPDTY

REDX
MNTR

M A
LOOP
A OIH
LOOP

RESET
H G i SET BIAS=0
H
H, 105
ISIZE
Hy ITRK
M i TRACK=1
L
Ma i SECTOR=0
L +READ BFR EMPTY
M: 0
REDX
i60 70 FDOS

TISIE  iRESTORE IFILE POINTERS
ISIZE

TITRK

ITRK

TUNIT

ISCTR

ICNTR

;SUBROUTINE TG READ A HEX FILE INTO MEMORY
i TARTS WITH ROUTINE REDO, USES ALL REGISTERS



-

nORF TROTTG
rors o2h
CRRANG

AApA APRTAS
ools CDO7CO

TOrR &7
VYR
e Lol

(X4
it

TO07 L0000
LOnA COEECG
COonD 07

ARE A7

FaYal Lol ]
PR IT S

AARme e
(S LAY ;
TOEL &F
COFT CDOGCY

Ar MAEmE Am
(NIRRT VR

YR

(RS
CAaLL

ALi

RILC
R
RLL
MY
CALL

F

RELG
™ A
i
e
nyifr
RETIZ

"

0N
EYTe

e

g ]

aYTe

EYTE
car

oo

)

™M 3

T ooy m
Ra B
T -

()}

RIZ
NBL

O

PAGE 4

+ 5WAF BIAS & RETURN



e g
IR

200 MATRG ASSEMBLER VER 1 G PAGE 3

———— At [44ad
[T R Y LniLL l‘iEL
s HRA N
SOFC AT MY ™
o1 N
Hiy Ty &
MO Gl
e
nc

SUBRGUTINE TO CONVERT TWl HEX CHARALTERS
P TOOTNE EVTE

;EHBRGUTNE Td READ & EYTE FROM DISK
FLACES THAR TN A-ReG. ENTRY AT RI READS & BITS,
(ENTRY &7 Rii RFADS 7 BITE

s

ORI AL ORI
£163 DALZCO A MR
(10 E67 N TR
r10R £5 RET

RT. FIIH B i BAVE REG O-L
FUsH H
LT H) TCNTR

M &M
S & s THT =07
S0 TEAEDE 7 ATt + il

1
y IRCTR AND OFFR i YES-INCR D. A

FIEoml




FARGE &

p* g
5 3
TI. — —
] (3= [T
e [ Wong
- [ L 4 =
] ) ~—t == L K.
[=1 = [VY ) Lty < 5 {9 L
TRV P N T w & =
- gl - e
= e = W oz f= i =1 ic iE &
i nZ = T <t L
= - L LL [ = [
t— 0 Fwd e b | Sl < (o) (]
bad Ly A <l Lis ty (57} [=] [y c [ (V)
[TV i b=yl VOED e = =2 s = 3
- - - - - - a2 - - - - - -
i b3
[Wlg (¥
e [ pd
<L Lu L [REIRA [ [ ic [ [l ~— [l
[¥hmt [="E ] ~a rao D] [N} [ . =I X <L LAnlES § -~
£ e L | [ AR o D) e— 23 L T PRI R TR S SR NI o R oo B Sl M S N Var O T — -0 oe- re
R b Wy . b o £ - . . D IC R . - iU o 5 «F to b WL — eI T -— L — . T
= P~ T v= <L e el <X X el L »— IC 3T j A 8 L Fe UD . 0 OC0 D iv X 1D 00 fe OF 0 ¢ T0 0 2 0D e X 03
[
L
o>
c -— LI [ Wiy [ el N =t e — ~d ! -
it P To orl T T3 €l P D 0 ke ke 00 (L KL b — P R A = _J - - L = - £ t-d r= gL
) <I T o mlﬂ._ T2 T2 2 & L ore< Ix k= T oD L ¢ <L <L ¥ > °"» T3 nm. 2ol ¥ L2 oya osX 3T J2 LT ot 7k oo ¥ Ih
% L W. 07 T o« TTOIT Mm IR SN N el L S T AU 73 Lo el v ITO¥D 3T o0 3T O ke X TN Tor— X T LT T IO
L)
£1%
v
<t . L R
Ld [ex] - -t
et — — — [
.rh [{= - o [9'4 [
4
o= —— I -
o 0 ¢ I
= v ._mu‘. Ly
D [y J
£ £ T e g v
v t~ eI K] oo
[T : o) 3
= L=+ el
e - vt
L oo LD (] [

iDECR  READ COUNTER

R

‘TROBE B

+READ BYTE INTO A

ICNTR AND OFFH

ior

it

Ry 40H
A 41A

L

TALL

M1

MV
M1

i

RTI

JEW
B0
G4
.
3R

-

4

77 Cho

;-
ar
-c

i
)
i

-

B!
ra=-,s o
f17%

1

1
1

-
1
-~
(]
~
[
~

i



Frins HIS-20G MATRT ASSEMELER VER 10 PAGE 7

IER H
MV ¥

a
TR}

iR~ "

JHF RIZ

JROUTINE TG INCREMENT DISK ADDRESS

DA IR H
M A

AT irH
[F1 77
A7 INCDE
IERY L
i

INCRE. MOV AcM
Aivi OIH
My A
TR L
TNR i

RET

s SUERDLTINE 70 WRITE A EYTE 70 DISK
JEXPECTS THAR Tii EE IN £-REG

ri{e4 7% WRT MOy & T
Ci%h ER PHER H
Sh TAD T DATAD  THITPUT HAR
%5 ZE3 i IH
A COGECE CALL LOGF
213004 1¥] H, TIENTR
=4 ThR H i INCREMENT BFR CNT
JE MOV f
' FEEO IF] 25 y=1287
TANEC N7 WwRT4 i N0
A7 SATD MYT MG ; CLEAR COUNT
©ICE WRTL LA H, GSCTR o, AMIT UNIT/32CTOR
L CTFGD CALL KUS
CinF CLZECT CALL CHY HAKE SURE & DISK
C1FZ OBOG M1 Lo +5ET TRY CRT=3
CiPr& 2D LR L i SEEK TRACK
RS COF&CL CALL SEEK
LIRS GEOS WRTZ:  MVI A D ;WRITE DATA
C1BA COOSCZ CALL Loap
CARD 3237 MV1 A7 + READ FGR CRC
C1PF CDOSC2 CALL LOOF
CARZ DELG iN DATAI  ;CRC ERROR?

I>




FIOS MOS-500 WACRD

P T T e T e SR T B

—a

]
p )

i Bl = R

T
A PR S A QDD S G
g b | =3

.
=1

T
R o at RN

F B
F
e

4

o~

HEw!
311

i
Chunll

T 3T M

3 -~

Dap Bibat

T3 T Ty T
P iee o i en s

FE 3E0%
CEG £30502

LR

SEOE

AESEMELER

faie
.

7
CAlt

Y
ANT
F1ISH
X1
AND
MGV
HOW
FliF
HOY
AT
ORA
i
vl
JF

XUs

+ SHERGHTINE
SEEL: MOV
i
HYT
rald
i
[MF

: SUERDUTINE

RFLAG. MV

VER 1.0

AR

WRi:
RFLAG
[

WRTZ
fo GFA
LGOP
WRTN

Py

WRT1
WRTH

h

T6OTRANSNIT

M
1FH
H

R TEL-1

L

L&

(M

H

aM

OdR

i

TATA
CHH

Lo

a
2]

PAGE 8

NG
i TFCR TRY ONT

+ TRY AGRIN

+WRITE

Al e

o Uil
» INCREMENT DA & CHK SIZE

. INCREMENT DA & OHK SIZE
+RESTURE D-L

INIT/SECTOR BYTE

yEXTRACT LGG SECTOR

T TABLE FNTR

ary
MAKE SECTOR FPNTR

yET PHYS SECTOR

» MERGE LNIT % FHYS 5CTR

T SEEK TRACK IN

A A
NATAG
n 11H
O
& 7

L ©0F

T0 RESET FLAG

A, OBr

. SUBRDUTINE TG I35UE CMD & LOOP ON BUSY

}



FOOS MIE-A00 MACRO ASSEMRLER VER 10 FAGE %

LiaiF e TRTARL
iR A
T TNTRI
ciEl TN DRTAT
RaR
i Lo
-
ney
4

CSHEROUTINE TO INCR LIS ~ODR & CHK OFILE SIZE

TR AND OFFH

\—

F220 3863 i A
ROUTINE TG FRINT FRRVZ)

TP PR3 CHKL ORI 304 CONVERT TO ASCIT

W CA

AL 05

M OWTR

 INTERFASS FLNCTIONS
L JIF BIT O 0OF (PR35 IS CGUAL TO 1, THEN BIT O OF
-’ v {PAS3) 15 507 TO O AND 3IH, ASCII 1, IS RETURNED IN
v ~-REG IF RIT 0 OF (FASS) IS EGUAL TO 0, THEN (PASS)
;I3 SET TO oG SND 30H. ASCII 0, PLUS (PASS) SHIFTED
i RIGHT 1 BIT PGSITION I5 RETURNEL IN A-REG. IF (PASS)
i 15 FRUAL TD 96, JMP UPDAT OCCURS.



FIS MOS-3G0 MACRD ASSEMELER VER 10 PAGE 10

Yy A
Lin FHID
mar

H
Iyt P
L -
T '

o -
Lit.n H
“TA FASS
T Al
JHF FrRS33
Apin A
(] H
a1 UETAT
CALL REZTR
{ T A
L.i4 [ g g

JFHYSICAL SECTOR TRELE. IS W GRIER
, OF LORICAL 2ECTCR NUMEBER

TEL HiY

Ok WAH
L3 i3n
~r -
L i
13 OBH
ik 14H
Tk i

TR acd
IS 15K
ok 4
IR {iDH
. IB 16H
CTLRE 05 )3 il
INIINRE 13 GFEH
G260 17 Tk 17
[2HE 04 B b
C2HF OF TR JFH
LE76 18 13 18H
W Tk 7
G 03 HE
{2 15H
i3 3
Nk 11H
TE {AH
TR g
IR {ZH

—
Lirs

Lifd




e

L

FOOE MOS-330 MACRD ASREMELER VER 1.0

e
Led ¥ Wy

278 00

P A T
‘

bog gt

{270 DRGG
CETE Fadl

N Oy Ay -
S L T )

r7e2 ORGD
€254 CHGLC0
T230 OE0A
CERF 230600

0292 DB
FI98 EA30
£33 LIRICT

e
o285 75

{296 01

mARC O
[

L7390 M10RCE
D2RG 210004
[2A% 11EACE

CIx:

CRLF:

NS

-y o~ -

INIT:

INITH

HNTRY.

NiF
NI
NP

TONSOLE

IN
ANT
JNZ
W
ANT
RET

M
CALL
MVT
M

TNGTLE

IN

ANI
JINZ
MGy
)
RET

LXT
LXT
LXT
MoV
INX
I.TiRX
MV
INX
INX
LAY
MOV
INX
TNX
ICR
JNI
L1
ALl

INPUT ROUTINE

{:CTRL
CRROY
CI¥
[TRTA
7FH

. ¢TH
oo
{0 OAH
0

QUTFUT RGLTINE

BrQécTEH
H: YLTRS

[\ VECTR
MR [N
H

-

]

Wb Low o

5]

n

I

D

n'e s
H

I

i

INITH

8P, STACK

CRLF

PRGE 11



FROS MDS-300 MACRG W33EMPLER VER 1.6 PAGE 12

T -

Yy § [ 5y :-EH
CrL Y
CALL TECHO
iFI T
ar TZTH
h MEM

LER: M1 Lo

CZDA TR i ANTRY

CZDP CIOICO  CECHO CALL O
LI AF V0
renl COGACG ALl i

e T RET

oy -
[

C7F1 TDERCZ CALL  PARAM
C7ES CTeACZ Ll CRLF
CZE7 ES FiZHL

CZES 210000 PARAM LY H, &
2R COnSE FARME: TALL CECHO
C7EE FEOD Fi GOH
LIFG CR ni

f2F1 FEZC »
CIF3 0o {
R ')
TIFS 2% g H
ire D% AT H
CIFT 2% ATl H
C7FE DADGCE JC LER
C2FE TTEECG CALL NBL
CIFE GACE JC LER
361 BS RA

R0z &F MoV !
£203 [IERCZ WP FARM1

~a T
s

oo

(304 CODRCZ  BYTEC. (CALL  CECHO
C368 COEECS  BYTOL TALL WEL

csat o7 ALT
£aan 07 ALL

TA0E 67 RLE
C30F 07 RLE
C310 F5 FlISH  PSH



FINS MIE-2G0 MACRO ASSEMELER VER 1.0 PAGE 13

[zl COO9C: CAL CECHO
C2ta TOEEDG oLl KEL
317 4 Fiir E
512 BG RA E
NP RFT

EYTEl  PFUSH FhM
E

EYTOi:  ARC

EfTU:  ANT {iFH

[N}

rTT i

HU :
BYTIS. ALT SGH

MASA CDREC? RHUNG: TALL CRLF
e IS Moy H

H
CARF CDIACE CALL oy TEd
r381 7T M A
r542 PRIACS CALL EYTED
545 (2 RET

[344 TIGACI  DSFYM CALL HLCD
C389 QOE2 MVi R
(34R CLOLCH crdl
[34E 7E Hov Fe
CAF COIACE TRl EYTEC
£357 OEZ0 M1 Cr Z0H

A58 CNOLCE CALL 1]
ras7 s RET

r358 CDEGCZ  MEM: CALL  PARAM
C2SB CD4AC3 MEML:  CALL T5PYM
C35E CODeCZ CALL  CECHO



FI0S MOS-50G WACRG ASSEMBLER VER .0

31 FEGD

3 DALY

COEEE2
Cd

"35R ER
R3S CLERCE
C28F 2400
3%y 7B
397 RO
{293 CI9RCE
L3R Th

C=5F 1B
oRAl B
CRA7 ES
C3A% 34
e -

1. /

C3R0 3AZ2C4

MEM®.

REINT

Eiad

rALL
FUSH
P T
LAl
SHLD
ACHG
TALL
MVI

MOV
MF
JINE

Moy
Jl

INX

JMF

VI
riP
FLi5H
INR
MOV
CMF
iN?
L.0A
HF
N
LDA

WlH
PINTRX
Z0H

HEMS

BYTCL

SCTERE2IH

FARAM

n

FARAM
Rlad

TETHA
HIGH
L
TSTMS
HIGH+1

PARGE 14



—

FDOS MDS-200 MACRO ASSEMBLER VER 1.0

C2B3 EC
C3R4 CIRECE
C2R7 (T
C3BS CD73C3
C3EB C3AICE

C3BE 23

(ARF C3AICS

raC2 CO4ACE
L3055 TR
306 COIACS

A~ AT RS
LAC% CERRC2

[3CC C303C0

DALk 30600

C3E4 C3BACZ

C3E7 C39DC2

CIEC 9202
CIEE £
C3F0 CFE3
C3FZ D203
[3F4 BACZ
C3FL 0501
C3F2 9401
C3FA 4000
C3FC 4000
C3FE 4300

TETM:

TETME

RDIX:
LGX:
LY.

'y

-
YL

TNR

~ne

L-HLL

JHFP

INX

CALL

Mav
CALL

JMP

JF

JMF

(RG

1/0 VECTOR TABLE

!
7

2THS

m

#BINT
a™?

H
TETM

DIEPYM
AE
E¥TED
CRLF

£l
Z0

ca

PAGE 15

PROM+ZESH

i 3% MONITOR RE-ENTRY ADNDREST wwxssdids
JMP MNTRX

]

e HONITOR STARTING ADDRESS #3s#iss

VECTR:

JHP
U
D
I

T

EEFFEE

END

INIT

CIX
£
RDIX
LY
POX
MNTRX
RI
WRT

40H
40H

aH

; R

i CONSOLE IN VECTOR
i CONSOLE OUT VECTOR

i PAPER TAPE READER VECTOR

i LINE PRINTER VECTOR
+ PUNCH VECTOR

i MONITOR VECTOR

i DISK READ VECTOR

; DISK WRITE VECTOR

i RSSEM/EDIT VECTOR:
 EXECUTIVE VECTOR

» LFTAT VECTOR



FBAS MD3-300 MACRD ASSEMBLER VER 1.0 PAGE 16

#CME  C417 ASSEM DGED BR3C 0430 BYTC1 C309
RYTE D07 BYTED D50e EYTed C31A EYTO! C3ZA
BYTOZ C32E EYTGS TLTRL 000G CLATA 0GO1
CECHO C20% CHY  DIZE THE1 CZZF o1 o3
S TNTRL 0000 CG 00k coX 252
CRLF CZ33 CRROY a60i + CTRDY 0050 DATAI 00CO
TRTAD DG DSFYM 0334 FRQS CG1S FLO51 COSE
A~ CZEL RIGH 471 HLCO C33A 1ICNTR ©433
INCDA C132 INCDE C12D INIT CZ50 INITI CZRb
IPASS 7233 I5CTR 0437 15178 Caz4 iTRK CA436
TUNIT 432 VBINT 373 LER  CZOl LG CooC
LOOF 0205 LOGRY CZ0A LOORY COZG LGX  C3CF
MEM 0352 MEMI [35E MEMY C3aF MNTR 012
MNTRY ZB4 NBL COEE NID COFC {CNTR 43D
IFILE ©431 G5CTR £43C G517E 0435 GTRK C43B
NIT 452 FARAM (ZER FERML CZEB FAS3 (430
PAZSZ C24B PASEZ 750 PAZZV 037 FG  COOF
oY £3DZ FROG  CO4E FROM 300 RGIX C3CC
RORIN 005 REDG C0%4 RED1 CGB4 REDZ (CGC3
RED2 005 REDX €093 RESET 05 RESTR 074
RFLAG 203 RFLGY 702A RT  C10% RILQ Clé&E
RIZ (133 RIZ (i3 Rid [ISH RIS Ci13
RI& 1148 RIYV (033 RTY  C130 RTRY C030
RETY CGIE 3CTCH 400 SEEK CIFe SEEKV [027
STACK T47F START T41E TEL  CISF TISIE C43E
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