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INTRODUCTION

The Dicom Floppy Disk System (FDS) is complemented by a complete
line of supporting software for the Hewlett Packard 21XX Series
computers. The FDS can be used as a peripheral in either the
SIO or BCS environment, or it can be used as the primary I/O
device under Dicom's Floppy Disk Operating System (FDOS).

An operating system is an organized collection of programs
which increases the PRODUCTIVITY of a computer system. An
operating system's main function is to aid in the preparation,
translation, debugging, loading, and execution of programs.
This is accomplished by including a peripheral device in the
system that can be completely controlled by the computer, thus
providing a large program/data base for use by the operating
system. In FDOS, up to a half-million words of random-access
storage is provided via disk, with an additional half-million
bytes of serial-access storage provided via cassettes.

The various translators, loaders, and other software modules

of the operating system are stored on the library device (in
this case a disk) for use only when needed; thus the amount

of core memory needed for efficient operation is significantly
reduced. Since the operator requests a translator (assembler,
compiler, etc.) from disk via an executive command typed

on the console device keyboard (instead of loading it from paper
tape), the overhead time can be significantly reduced and the
efficiency.can be significantly increased. 7~Also, :since the
computer has complete control of the media containing the input
data, the translation of the input data can be accomplished
automatically, thus eliminating operator intervention and
increasing system throughput (most translators must make multiple
passes over the input data).

FDOS 'is’'aCcollection of routines which control the operation of
application programs and provide them with certain important

‘capabilities, primarily in the area of access to peripheral

devices, i.e., I/0. FDOS supports the HP Assembler, Cross-
reference Table Generator, Editor, FORTRAN Compiler, and other

HP and user-provided application programs. It allows these
programs to perform I/O operations using a wide variety of
peripheral equipment, including floppy disks, cassettes, paper
tape, teletype and lineprinter. These devices are treated
uniformly by the operating system, so as to allow the application
programs to be device-independent.



FEATURES OF FDOS

*

Immediate usefulness; no special languages or complicated
procedures to learn.

Immediate (random) access to all system programs.
Unifbrm treatment of peripheral devices.
Keyboard and batch processing modes.

Small (approximately 140B words) resident system with all
remaining memory available to user programs.

SIO driver package which combines console device, floppy disk,
cassette, high-speed paper tape, and line printer drivers,
using common routines to conserve memory.

Standard programming packages integrated into FDOS, with
complete floppy disk, cassette, paper tape, and line printer
I/0 facilities: includes editor, assemblers (Floating Point,
EAU, and Non-EAU), cross-reference table generator, debugger,
FORTRAN compiler, relocating loader, relocatable library,

and others.

Facilities for converting programs between the various media
supported (paper tape; disk, and cassette).

Configurable for 1I/0 configuration and memory size at system
generation time.

MINIMUM FDOS HARDWARE CONFIGURATION

*

HP 21XX Series computer with 8K of memory (DMA, EAU, memory
parity, memory protect, time base generator, etc., are NOT
reguired). :

Console device (HP-interfaced teleprinter or cassette system
"deck zero" TTY/CRT).

Single drive Floppy Disk System.

ADDITIONAL HARDWARE SUPPORTED

*

Up to a total of four floppy disk drives



* Up to a total of 32K memory.

* Dicom Cassette Magnetic Tape‘System (CMTS) or Cassette .
" Magnetic Tape Terminal (CMTT).

* High-speed paper tape reader.
* High-speed paper tape punch. :

* Line printer (HP-interfaced or cassette system "deck zero"
line printer).

*¥ Other peripheral devices with user-supplied SIO or BCS
compatible drivers.

FDOS SOFTWARE MODULES
The FDOS user is supplied:

* Skeleton system disk containing:

Configured FDOS for immediate use.

Unconfigured Bootloader.

System Generator.

Unconfigured System Loader.

Unconfigured SIO Driver Package.

Unconfigured Executive.

Assemblers (Floating Point, EAU, and Non-EAU).
Editor. ’

Cross-Reference Table Generator.

Debugger and Disk Utility Package.

FORTRAN Compiler (Floating Point/EAU and Non-EAU).
Prepare Control System.

Relocating Loader, BCS Drivers, and .IOC.
Relocatable Libraries (Floating Point, EAU, and Non-EAU). -

* Diagnostic (on paper tape, cassette or disk)
A configured, "standard" FDOS software system is provided with
a pre-determined hardware configuration; this allows the user

to put the FDOS "on-the-air" immediately.

The System Generator is run to produce a configured System
Loader, SIO Driver package, and Executive. These can then



be written out to the "System" files on
System Generation process need not ever

The Assemblers, Editor, Cross-Reference
FORTRAN Compilers, Disk Prepare Control
Loader modules are modified versions of

disk, and the
be performed again.

Table Generator,
System, and Relocating
standard HP programs.

The Relocatable Libraries, the .IOC. and BCS Drivers are
unmodified HP programs. The Debugger is ‘a: stand-alone octal
debugger designed for use either with an HP TTY, or with a
cassette system "deck zero" console device.



II.

II.A.

FDOS ORGANIZATION

The FDOS is a collection of programs designed to work together,
giving the user a unified treatment of programs and data files.
FDOS is specially designed to assist in the development and
execution of programs.

To this end an editor, assembler, FORTRAN compiler, debugger,
and other software are stored on disk for quick access when
needed. These programs are designed to use any FDOS I/O device
for the various aspects of their input and output, and pro-
grams generated by the assembler or FORTRAN compiler can later
be integrated into the system. Such user-generated programs
can be stored on disk, can make calls on system I/0 drivers

and other utility routines, and can communicate with the
"Executive" for the purpose of accepting parameters at run time,
of loading other programs, or of returning control to the
"Executive".

It will be especially easy for CMTOS users to learn FDOS,
since the commmand structures of the two operating systems are
quite similar.

FDOS PERIPHERAL DEVICES

The FDOS is designed to allow uniform handling of data from
different peripheral devices.regardless of the media involved.
Under FDOS, each peripheral device (i.e., paper tape reader,
paper tape punch, line printer, etc.) or sub-device (Teletype
keyboard, Teletype printer, disk drives D, E, F, and G) is
considered to be a physical device.

In order to take maximum advantage of the disk drives, they are
broken down further. Each disk drive has four logical units
assigned to it; D1, D2, D3, D4, E1, E2, . . . . . , G4; each of
these sixteen (possible) logical units are considered to be

a physical device. Each of the logical units within each disk
has an associated Logical Unit Directory (LUD) which resides on
a certain fixed sector of each disk. The contents of each LUD,
which can be examined by the Logical Unit Directory command (LD),
is a list of file names. Thus, for example, if the LUD for unit
El consisted of the names

SRC1
SRC2
SRC3 -

II -1



II.B.

and the LUD for unit E2 consisted of the names

SRC3

SRC2.

: SRC1

then a command to rewind logical unit El and copy three files
from that unit to, say, cassette deck 2 would leave the three
files.SRC1l, SRC2 and SRC3 on the cassette in deck 2 in the
given order. If the same command were given using logical
unit E2, then deck 2 would receive the same three files, but
in the opposite order.

In addition to the logical unit structure of disk cartridges

(drives), there is also a structure of named files. There is
a Disk Directory, kept in a certain fixed disk sector, which

lists the names and locations of all files actually on that disk.
A list of the names of ALL files actually on a specific disk can
be obtained via the Disk Directory command, DI. It should be

noted that the names of the files in the LUDs will also be- prlnted

IF there is actually data in the associated file.

Peripheral devices of FDOS that are actually file-oriented,

e.g. the cassette decks and the disk logical units, can contain
more than one file. To this end, commands are provided to posi-
tion to specific files (Skip, Queue, Rewind, etc.), and to
manipulate files (Copy, Verify, Save, List, etc.).

FDOS DEVICE STRUCTURING
The uniformity in device handling is accomplished in FDOS by

having two sets of devices: physical devices, which correspond
to actual system hardware (peripheral devices), and functional

devices, which correspond to tasks performed by the system.

Programs such as the assembler refer only to functional devices.
The system. translates these I/0 requests into operations on
physical devices and handles all device-specific considerations.
For example, the normal operation of the assembler requires it
to pesition the input unit, read through the file, position

the input unit again, read through the file again, producing
binary output on the punch unit, list output to the high-

speed list unit . or program list unit, write an EOF after the
binary file on the punch unit, and, if no cross-reference has
been requested, write an EOF after the list file on the high-
speed 1ist_unit} The assembler does not need to make special
provision for paper tape input or output (such as halting
between TTY print and punch, generating leader/trailer, etc.).
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It does not need to set up a special poihter for: lineprinter
output, or avoid writing file marks on tape or disk when the
listing has gone to the lineprinter. All it needs to do is

make calls to the system I/0 driver to implement the sequence of
operations specified above, and the system I/0 driver handles
all of these device peculiarities.

This arrangement is similar to the HP BCS arrangement in which
an EQT and an SQT are defined.

The physical and functional units recognized by FDOS are
shown in Table II-l. This table is the key to understanding
FDOS device handling. The left side of the table shows all
of the physical devices which can be supported by the system.
Any particular system has some subset of these, specified at
system generation time.

A table, called the Physical Device Table (PDT) is set up
during system generation. For each of the devices on the left
side of table II-1, an entry in the PDT specifies its existance
and capabilities on that particular system. For example, if
the system has a high-speed reader but not a punch, the high
speed tape entry will show input capability but not output
capability.

The right side of table II-1 lists the functional devices
recognized by the system. The Functional Device Table (FDT)
specifies which physical device is assigned to any given func-
tional device, and also contains information about the binary
vs. list capabilities of the particular functional device.

A functional device can be either a binary device or a list-
capable device. List-capable devices interpret I/0 calls
specifying negative counts as page control commands, while
binary devices interpret these as commands to output in
binary mode (B or BA, as specified in Section II.C).

In the HP SIO environment a peculiar arrangement is provided
for formatting listings. Normally an SIO driver accepts calls
of the form

(A) = Data count

(B) = Buffer address

, JSB Driver. .

The data count specified is either the number of ASCII charac-
ters to be output or minus the number of binary words to be
output. That is, a negative data count specifies that binary
data is to be output.
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Certain devices, such as a lineprinter, are not normally used
for binary .output. The SIO drivers for such devices are pro-
grammed to interpret certain "binary" calls as page spacing
requests. The driver keeps track of the current page position
by means of a line counter. When the line count reaches the
maximum number of lines allowed on a page, the driver causes
the device to do a "page eject", either by means of a Form
Feed, or by means of six Line Feeds.

In FDOS a similar page spacing facility is provided. Basically,
paging properties are associated with functional units. Each
functional unit has associated with it a 5-bit code which
specifies

(1) The unit is binary; that is, no page
spacing requests are recognized,
(2) The paging parameters:

(a) three bits specifying one of seven
(1L to 7) system line counters
assigned to the unit; a line coun-
ter of ¥ specifies no line counting
(thus, no page spacing) for this
unit.

(b) two bits specifying one of four
page feed character options;

i) L - an appropriate number of
Line Feeds (to bring the line
count to 66) is output, and the
, line counter is reset. ‘
ii) F - a Form Feed. (ASCII 14) is
output and the line counter is
. reset.
iii) N - no output accompanies the page
advance. The line counter is reset.
iv) X - the extra page character
(specified at System Generation
Time) is output, and the line
counter is reset.

The FDT entry for a list-capable units contains an index (between
g and 7) to a table of line counts and a code for the choice of
page feed character (Line Feed, Form Feed, Null, or "extra page
character"). ’

The FDT entry for any particular functional unit can be modi-

fied by the operator by means of the assign (AS) command of the
Executive.
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To use this command, the operator types
»% .UAS"FU,PU;LC,PC

where FU = mnemonic code for the functional unit.
: PU mnemonic code for the physical unit.
IcC index of the line counter.
PC = code for page character.

If the LC and PC parameters are not specified, they are left
alone in the FDT entry. Since the operator will almost never
need to change these, the ordinary format of the AS command
is simply

AS FU,PU
to assign the physical device PU to the functional device FU.
Since it is important for the operator to be able to keep track
of the FDT assignments, the Executive provides ways to do this.
To find any given assignment, the operator can type

AS FU,?
The system replies by typing

PU . Name Line~counter Page-~character

where PU is the mnemonic code (see table II-1l). If the operator
wants the entire FDT printed, the command

LA UNIT

can be used. The entire table is printed on "UNIT" with an
entry in the above format for each of the FDT entries.

In order that the user need worrry as little as possible about
the FDT, a complete FDT is assembled with the Skeleton FDOS.

At System Generation time any of these can be modified by state-
ments in the format used with the Assign command (FU,PU,LC,PC).

The FDT is stored in the "warm start" file on the system disk
(SYS2). Thus, an X7542B, X7544B or X77¢¢B restart will restore
the FDT to its system generation time values, but an X754@B
restart, such as used by ASMB, EDIT, etc., to reload the Exec-
utive, will not modify the FDT.
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II.C.

FDOS DATA STRUCTURE

All information stored or accessed by FDOS programs is
organized into files. These files are composed of records.
A record is a collection of characters and must conform to one
of four basic formats (which conform to standard-HP philosphy):
* A - ASCII. Each record consists of 7-bit ASCII

codes and ends with a line feed character (octal 12).

On output, the eighth (parity) bit is always set.

On input, the eighth (parity) bit is always cleared.

* B - Relocatable binary. Each record consists of an
even number of 8-bit characters, to be taken in pairs
to represent 16-bit computer words. The first char-
acter of each pair represents the most significant
half (bits 15-8) of the corresponding word.

The first character (left half of the first word) of
the record specifies the total number of words in the
record. The last word of the record is the checksum
(the sum of the second through the next-to-last words
of the record).

* BA - Absolute binary. Each record consists of an
even number of 8-bit characters, to be taken in pairs
to represent 16-bit computer words. The first character
of each pair represents the most significant half
(bits 15-8) of the corresponding word.

The first character (left half of the first word)

of the record specifies the total number of words in
the record, minus: 3. E.g., if there are 128 woxrds
in the record, this count will be 125. Absolute
binary format differs from relocatable binary format
in this respect. The last word of the record is the
checksum (the sum of the second through the next-to-
last words of the record).

% Fixed length binary (for BCS programs only). Each
record consists of an even number of 8-bit characters,

. to be taken in pairs to represent 16-bit computer
words. The first character of each pair represents the
most significant half (bits 15-08) of the corresponding
word. The record has no included word count; exactly
as many words (or characters) are read as were asked
for in the call.
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When taking input from paper tape, on which there are no
physical record delimiters, the data mode must be known in
advance, and is used to determine record boundaries. Thus,
e.g., a program reading an ASCII record will continue to take
characters from the paper tape until a line feed character is
encountered. If asked to read an absolute binary record,

the program will take the first character read as a data word
count (n), £fill out the first word with the second character
from tape, read the next 2(n+l) characters as the next (n+l)
words of the record, while computing the sum (modulo 216) of
those (n+l) words, then, finally read the next two characters
from the tape as the last word of the record, and compare that
last word (the checksum) with the sum of the previous (n+l)
words.

In reality, the checksum computation described in the above B
example would not be performed by an I/0 driver asked to read
a record in absolute or relocatable binary format. Instead,
the (n+3) or (n) words of the record are simply transmitted
to the calling program, which can then perform the checksum
computation itself.

The file structure of the disk follows the paper tape record
format more closely than the cassette format, since no special
record delimiters are recognized by the disk hardware. The

disk structure supported by the hardware is its division into
tracks and sectors. The number of sectors per track is a

power of two, and the "disk address" contains the sector address
in the least significant portion of the word with the track
address in the next most significant bits. For this reason, the
division into tracks is largely unimportant to the software, and
we speak of the disk address or sector address of data without
explicit mention of the track.

A disk sector contains 128 l1l6-bit words; these are assigned
in FDOS as follows: ‘

First word: "Name"; A word derived from the file
name and serving as a validity check.

¢£Second word: "Pointer"; Sector address of'the next
128-word block of the file. Zero
denotes end-of-file.

Remaining 126 words: Data words.
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The data words are used for storing information in. the same-
format as used with paper tape. Thus, a disk file can be
thought of as a paper tape laid out on the disk in a "chain"
of sectors. The first sector contains the first 252 characters
of the "tape" in its third through 128-th words. The 253-rd
through 504-th characters are in the third through 128-th
words of the second block, and so on. The last block of

the file contains an end-of-file indication in its "pointex"
word, marking the end of the "tape", and unused characters of
the last block are filled with nulls, the "trailer" of the
"tape".

Since the blocks of a disk file are chained together, it is
only necessary to record the address of the first block of the
file. This is the function of the disk directory. The disk
directory contains a four-word entry for each file on the disk.
Three words are for the name; the fourth contains the sector
address of the first block of the file.

In order to go through a file of data stored in this manner it
is only necessary to know the location of the first sector,
since each sector contains a pointer to the next sector of

the file. The disk directory, stored in track zero, sector

1l of each disk, contains the names (up to five :.characters)

and starting sectors of the files on that disk.

The structure of files described above is appropriate to the
random-access nature of the disk media. Many programs, however,
are designed for use with a sequential access device. FORTRAN
statements such as REWIND and ENDFILE have direct interpreta-
tions for cassettes but not for disks. Similarly, programs
running in an SIO environment have no means of making random-
access references to their I/0 units. Thus, in order to achieve
uniform treatment of all system I/O devices wherever possible,

a system of "logical units" has been established for each disk.

There are four logical units on each disk. Each has assigned

a sector in which its "logical unit directory" or LUD is stored.
This LUD is a list of file names in a specific order. Those
files, in that order, constitute the given logical unit, making
it a sequential access device. The contents of the LUD's, and
therefore the files in these logical units, are under control
of the user (see QU, AQ, and LD commands).
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II.E: TABLE II-2; SYSTEM TASK ASSIGNMENTS

The functional devices are assigned to system tasks in the
following way.

1. Executive.
CK 'On-line mode keyboard input.
CL On~line mode executive messages.
BC Batch mode command input.
BM Batch mode executive messages.

2. Assembler.
DI Source input.
DP Binary output.
PLL. Talk to operator (e.g., "TYPE CONTROL STATE.")
Listings if HL not requested.
PK Input from operator (e.g., ASMB statement).
HL Listing output unless PL specified.

3. Editor
DI Data input if "/D" specified.
AI Data input if "/A" specified.
DP  Data output if "/D" specified.
AP Data output if "/A" specified.
PL Talk to operator.
PK Answers from operator.
Input of edit file if "/T" specified.
AK  Input of edit file if "/A" specified.

4, Cross-reference Table Generator
DI Source input.
PL Talk to operator.
Listings if HL not requested.
PK Input from operator (e.g., symbol range).
HL Listings unless PL specified.

5. FORTRAN Compiler
DI Source input.
PL Talk to operator.
Listings if HL not requested.
SC Intermediate binary scratch file.
HL List unless PL specified.
DP Relocatable binary output.
PK Input from operator.

6. Disk Prepare Control System
DI Relocatable binary input.
PL Talk to operator.
DP Absolute binary output.
PK Input from operator.
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IIT.

III.A.

III.B.

III.C.

III.D.

FDOS SOFTWARE STRUCTURE

FDOS BOOTLOADER

The FDOS Bootloader is a short program which is stored in the
protected area of memory. After the Bootloader has been
configured (see Section V.D), it is used to load the System
Loader from disk; the Bootloader has a second entry that can
be used to load a file from disk whose initial sector address
is in the Switch Register. A listing of the Bootloader is
contained in an appendix of this manual.

FDOS SYSTEM LOADER

The FDOS System Loadexr is the core-resident portion of FDOS;

it is used to load absolute binary files into memory from disk.
Most FDOS systems programs (as well as user-added programs, if
directed within the program) return to a System Loader entry
which causes the remainder of the operating system to be loaded
and executed. The System Loader is also used by the Run command
of the FDOS Executive to load files from disk. A listing of

the System Loader is contained in an appendix of this manual.

FDOS SIO DRIVER

The SIO Driver provides device control and input and output of
records in the ASCII, relocatable binary and absolute binary
modes using disk logical units, cassettes, paper tape, Teletype,
or lineprinter. It also provides a "system" entry, DIO,

which accepts control commands and provides status returns (as
opposed to SIO error halts). '

FDOS MEMORY LAYOUT

The FDOS System Loader resides near the top of memory; it
occupies locations X7534B through X7677B, where X =1,2,3. . .
for 8K, 12K, 16K, . . . . Just below it in memory is the
Communications Region, which is used for interprogram communi-
cation. Below that, going down to around X34¢g@B (depending upon
the configuration) is the SIO Driver package. Programs which use
the SIO Driver package (e.g., ASMB, EDIT, CROS) must preserve
this area (the LWA of available memory can be found in location
1¢6B). The Executive is normally overlaid by these programs.
The Executive resides in locations X34@g@B through (X-1)48@@B.
Its restart address is (X-1)4g@@gB.
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III.E.

III.F.

III.G.

III.H

The editor, assembler, etc., load into the lower portion of
memory (preserving l@1B-1@g4B and 1@6B) and use as much memory

as they find available (the remainder minus the SIO Driver pack-
age, Communications Region, and the Bootloader in the protected
area of memory).

FDOS DISK LAYOUT

The FDOS takes advantage of the removability of the floppy

disk media by making each disk a self-contained entity. Each
disk has a Disk Directory in track zero, sector one, and logical
unit directories in track zero, sSectors 4, 5, 6, and 7. These
correspond, respectively, to logical units 4, 1, 2, and 3. 'In
addition, five "fixed address files" (sectors 13B, 14B, 15B, 16B
and 17B) are reserved for system use. The remaining sectors

of the disk (2¢B thru 1777B) are originally placed on a free
storage list, and then assigned to files as needed. '

FDOS EXECUTIVE

The FDOS Executive provides batch or keyboard control of utility
functions and program loading. Commands include copying of

data from one device to another, control of cassettes or

disk logical units, preparation and examination of directories,
and running named files.

MEMORY RELEASING

The FDOS SIO Driver combines the drivers for the various
peripherals supported into one Driver, thus eliminating re-
dundant (unnecessary) coding and conserving space. During
System Generation (see Section V.F) the user specifies which
peripherals are not to be used; the corresponding section of
the SIO Driver is thus released, and the appropriate portions
of FDOS are moved up to give the released area to the user.

FDOS SOFTWARE STRUCTURE OVERVIEW

FDOS is a software/hardware package designed to provide the

user of HP 2100 or related computers with the utility functions
necessary for the use of their computers with a wide varity of
peripheral equipment. The FDOS software provides a modified SIO
environment in which the exec, Assembler, Editor, FORTRAN and
associated programs run. It provides the necessary interface with
the HP BCS environment, so that relocatable programs generated by
FORTRAN or the Assembler can be loaded in the usual fashion and

run on the same (or other, if desired) hardware as the FDOS SIO
environment programs.
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The basic I/O device of FDOS is the floppy disk. However, SIO
software is record-oriented. Furthermore, FDOS achieves a

uniform treatment of I/0 devices. Thus, the FDOS disk format is-.
designed to make disk files look like very long paper tapes. Each
disk file is a chain of disk sectors (128 words per sector). The
first word of each sector is a file identifier derived from the
file name. It is used by the driver for checking file integrity.
The second word of the sector is a pointer to the next sector of
the file. Special codes mark End-of-File or End-of-Disk. The
pointer contains a disk address (track and sector). No drive bits
are included in the address, since a given disk cartridge can be
inserted into any drive.

The sectors of the disk . are assigned to files from a list of free
blocks, that is, a file composed of all of the unused sectors.
The address of this free list and the names and addresses of all
disk files are kept in the Disk Directory, which is stored in a
certain fixed sector of each disk cartridge.

Files are attached to a logical unit by means of the QU and AQ .,
commands. The files comprising a given logical unit may or may
not be actual disk files. If a file name appears in a LUD but is
not an actual disk file, then a file with that name is created if
output is directed to it. If input from a non-existant file is
requested, an End-of-Tape condition occurs on that logical unit.

The disk logical units are sequential-access devices, designed to
resemble tape drives. The files of a logical unit are in a fixed
sequence. A rewind command positions the unit to the start of the
first file of that unit. Reaching an End-of-File on a logical unit
causes the unit to be positioned to the start of the next file of
that unit. Proceeding beyond the end of the last file of a logical
unit creates an End-of-Tape condition.

FDOS supports up to four floppy disk drives, each having four
logical units. In addition to floppy disks, FDOS supports a
variety of other peripheral devices. The various physical devices
supported are assigned codes by which references to them are to be
made in the various Executive commands. The following codes and
corresponding physical devices are recognized by the Executive:

g CMTS Deck Zero. This is the "off-line" device of the
Dicom Cassette Magnetic Tape System. Normally either a
console (CRT or TTY) or a lineprinter is attached.

1 - 3 CMTS cassette decks one thru three.

HT High-speed paper tape. This refers to two devices - the
photoreader and the high-speed punch. Output to HT refers
to the punch; input refers to the photoreader. Either,
both, or neither can be present in the system hardware
configuration. '
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LT Low-speed paper tape. This refers to the TTY reader and
punch devices of the HP-interfaced teleprinter.

TY This refers to the keyboard/printer or keyboard/CRT
interfaced by means of the standard HP TTY interface.

LP .This refers to the standard HP-interfaced Lineprinter.
‘It is an output device only.

D1-D4 - Logical units of drive D. The four floppy disk drives
supported by FDOS are refered to by the letters D, E, F,
and G.  The logical units of each are treated as
‘physical devices.

E1-E4 Logical units of drive E.
F1-F4 Logical units of drive F.
Gl-G4 Logical units of drive G.
BK The Bit Bucket (an infinite write-only memory).

In order that application programs which are independent of the
hardware configuration can be provided with the system, a set of
Functional Units is maintained. Each of these corresponds to a
particular system function. The actual physical device involved

is determined by a table in the FDOS SIO Driver. The assignment

of Physical Units to Functional Units is made at system generation
time, and can be (temporarily) changed by the use of the AS command.
The codes and corresponding Functional Units recognized by the exec
are as follows:

‘DP  Data output unit (SIO 1¢3B device).

DI Data input unit (SIO 1@1B device).

PLL. Program list unit (SIO 1¢2B device).

PK Program keyboard unit (SIO 144B device).

SC  Scratch unit (i.e., pass 1 output of FORTRAN Compiler).
HL, High-speed list unit (lineprinter or disk/tape file).
BC Batch command input unit. '

BM Batch message unit.

AP Auxilary data output unit.

AT Auxilary data input unit.

AH Auxilary high-speed list unit.

AL Auxilary program list unit.

AK Auxilary program keyboard unit.

AS Auxilary scratch unit.

CL Executive's console list unit.

CK Executive's console keyboard unit.

The FDOS 1I/0 Driver supports sixteen other units. Users wishing to
refer to these for use with their own application programs can use
the codes S@, S1, . . ., S15. Physical and Functional devices are
kept track of by the FDOS I/O Driver. It maintains two tables; the
Functional Device Table (FDT) and the Physical Device Table (PDT).
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The Functional Device Table consists of 32 16-bit entries, which
correspond to the unit numbers 4@ thru 77B. Each entry has the
following format:

Bits @5-@gF  Physical Unit (or another Functional Device).
Bits 11-1g Paging character specification;
g Use Null
1l Use multiple Linefeeds
2 Use Extra Paging character (set during sys-gen)
3 Use Formfeeds
Bits 14-12 Index to table of seven line counts for page spacing.
All devices have 66 lines per page, and do page
spacing after 6% lines. @ means no line counting.
Bits l4-1g not @ means binary requests (negative
word count) are treated as form-control commands.

The Physical Device Table consists of 16 8-bit entries, which
correspond to the unit numbers @ thru 17B. The disk Logical Units
are handled seperately (units 2@B thru 37B). The eight bits are
interpreted as follows:

Bit 6 Input capability.

Bit 5 Output capability.

Bit 4 Disk command capability.

Bit 3 Always zero.

Bit 2 Defines a non-file oriented device (viz, Deck Zero,

High-speed Tape, Low-speed Tape, TTY, Lineprinter).

This arrangement corresponds to the contents of the Command
Requirement Table, indexed by driver commands.

The FDOS I/0 Driver provides a "sense" call for sensing the
capabilities and identity of a Functional or Physical Device. The
status words returned have the following format:

B Register
Bits 4-¢ Physical Unit.
A Register
Bit 14 Device has input capability.
Bit 13 Device has output capability.
(Bits 14-13 both zero if device doesn't exist).
Bit 12 Device accepts disk commands.
Bit 11 (Last) Functional Device does line counting. If a
zero, device accepts binary output commands; if a
Physical Unit is specified in the call, this bit is
zero, i.e., all Physical Devices which do output
have binary rather than list capability. Only
Functional Devices can have page formatting (line
counting). _
~Bit 1¢ Set if device has file-oriented (logical) hardware.
Bits 6-4 Line counts (from 14-12 of FDT or command).
Bits 3-2 Paging Character (from 11-1¢ of DT or command).

Bits 6-2 are taken from the noted FDT locations, except for
three cases;
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1. If the device has no list capablllty (bit 11
= @), then bits 6-2 are zero.

2. If the ultimate Physical Device is one which
ignores functional line counts and page spacing
characters (viz, Lineprinter, TTY, Deck Zero,
Bucket), bits 6-4 are zero and bits 3-2 are 3
(Formfeed) .

3. If the ultimate Physical Device is a disk
logical unit, then bits 6-4 reflect the actual
line counter, but bits 3-2 are 3 (Formfeed),
since Formfeeds are always used for page
spacing on disk logical units.
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Iv.

IVQA.

IV.B.

SIO DRIVER PACKAGE DETAILS

The SIO Driver package contains a combined driver capable of
supporting the FDS, the cassette system, console device,.line
printer, and high-speed paper tape equipment; a System Loader;
and a communication Region. The package also includes a con-
figuration section to enable the user to adapt the package to
a particular hardware arrangement and memory size.

THE SYSTEM LOADER

The System Loader is used to load other programs under Executive
control, or for automatically reloading the Executive after the
execution of another program. This latter function is accomp- -
lished by means of a transfer to location X754@B, X7542B, or
X7544B (see Section V.E.3). The locations X7534B-X7677B must
not have been changed by the other program. These 144B locations
constitute the only portion of the system which must remain
resident in memory for continuous automatic operation.

The function actually accomplished by the transfer to X754@B, X7542B,
or X7544B is the automatic loading of one of the fixed address files
(sysl, sys2, and SyYS3), thus bringing the system up from one of the
three levels of restart (see Section V.B). If the SIO Driver:
package is to be used without the Executive, these functions must

be modified, or appropriate programs must be placed in those files.

The loader also has available another entry, ELOAD, described
below. This entry allows the specification of the sector from
which to start loading. As in the case of the other System
Loader entries, the address of the first location loaded is
immediately stored in location 3B, and JMP 3B,I is executed

upon completion of the load, unless aneother address is specified
in STRTA (see below).

THE COMMUNICATION REGION

The Communication Region is a set of locations referred to by
other programs. They are gathered together into the area
directly below the System Loader so that their actual octal
addresses can be kept constant, despite any changes which may
occur from time to time in the driver or loader programs. The
following items make up the communication region:
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LERR (X7537B). This cell has two uses. First, the System
Loader uses it to indicate that there has been an error in
loading the Executive or some other program. In this case,
LERR is set to -1, and a transfer is made to X7544B to reload
the system via a "cold start".

The second use for LERR is for interpass loading. LERR is set
to the address of the program name in core (three words contain-
ing up to five valid ASCII characters, which are left-justified
and zero-filled; this is preferably on the base page so that the
Executive will not overlay it), and a transfer is made to X754@B
to load the Executive, which in turn loads the named program.

BTCHF (X7536B). This word specifies to the Executive whether
control input is to come from the CK unit (on-line mode,
- BTCHF = @) or from the BC unit (batch mode, BTCHF = -1).

'STRTA (X7535B). This word is used to pass a starting address
to the loader. If this is set to zero, the starting address
will be determined as explained above. Otherwise, the contents
of STRTA will be used as the address to which to transfer after
loading. :

JSYST (X7534B). This word contains a jump to X7540B.

PARAM (X7524B - X7533B). These locations are used for passing
parameters between programs. The Executive Run command passes
up to seven parameters according to the following convention:

PARAM: Contains the number of parameters passed.
PARAM+n: cCcontains the value of the n-th parameter.

The Executive's interpass loader does not modify the parameter
area.

ELOAD (X7523B). This cell contains a jump to the generalized
load entry point. A transfer to ELOAD with a sector address
in the A register will cause one file to be loaded starting
at that sector. control will then pass to the loaded program
as described above (see STRTA).
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AFLG (X751¢B). This word is used by the SIO driver routines
to indicate the type of binary data being processed. AFLG =

191B for absolute binary; for relocatable binary AFLG = {.

This must be set by the calling program.

GSFLG (X7515B). This word is used by the Driver routines to
control treatment of "group seperator" (Form Feeds and the
Extra Paging Character). If GSFLG = @, then group seperators
are not passed to the calling program; if GSFLG # &, then

group seperators are treated the same as other characters.
GSFLG is normally set to zero by the Executive before executing
a Run command.

P.FDT (X7521B). This cell contains the address of the functional
device table. This is a table used by the driver in processing
references to functional devices. ‘

P.PDT (X752¢B). This cell contains the address of the physical
device table. This table is used by the driver to store informa-
tion about the availability and capabilities of the physical
devices supported by the system.

P.DIO (X7522B). This cell contains the address of DIO, the
"system" entry to the FDOS I/0 driver (see Section iv.c.l).

P.CIO (X7512B). This word contains the address of the CIO
(Custom SIO) entry to the driver. The program may provide it-
self with SIO style calls (A = count, B = buffer, JSB, return to
following location) and implicit commands (see Section IV.C.2c).

P.XIO (X7517B). This cell contains the address of XIO, the
"tailored" entry to the driver (see Section IV.C.2b).

NLOGU (X7513B). This word contains the negative of the number
of Logical Units for FDOS (four per drive).

NBUFS (X7514B). This word contains the negative of the number
of buffers allocated to the FDS driver. NBUFS is established
at Sys-Gen time (see Section V.F.14). '

Data is stored on disk in fixed, 128-word blocks (sectors); this
is a basic hardware characteristic of the disk. From a soft-
ware standpoint, data must be transmitted in record-oriented form;
record length, however, is variable (usually approximately 36 or,
60 words - see Section II.C). Therefore, the FDS Driver uses no
relationship between records and sectors; rather, data are read
from or written to disk in sector blocks, using core-memory buf-
fers to parse out records or accumulate records. Operation of
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Iv.cC.

the sector buffering is transparent to the user; if a record
starts in one sector and continues to another, the next sector
is managed automatically.

The buffers are pooled and shared, and hueristically assigned
and used. The greater the number of buffers available for

disk usage, the less overlap in the usage; therefore, the num- -
ber of disk accesses is decreased and thruput is increased.

Since each buffer requires 129 words of core, a balance between
the number of buffers and the amount of available memory must

be determined for optimum operation; the minimum number of
buffers is two, and the maximum is fourteen (see Section V.F. 14).

It should be noted that the assignment hueristics allow data to
accumulate in the buffers. It is the purpose of the ZS command
of the Executive to clear out these buffers before switching
disks so that sectors from the old disk, which are kept in core,
are not interpreted as being from the new disk. v

FDOS DRIVER CALLS

1. The FDOS '"system" driver entry is DIO. The calls to DIO
have the following form:

JSB P.DIO, I
DEF TABLE ADDRESS OF ARGUMENT TABLE

(returns here with A & B set per IV.C.1ld)

“P.DIO DEF X7522B,I POINTER IN COMM. REGION TO DIO

L]

TABLE ABS (command)SPECIFIES OPERATION AND DEVICE
NUMB DEC (count) SAME AS SIO (A) SETTING FOR TRANSFERS
BUFF DEF (address)SAME AS SIO (B) SETTING FOR TRANSFERS

la. The Command word specifies the operatlon in bits 9 thru 6;
these are coded as follows:

CODE OPERATION

230 Skip to start of next file
a1 Rewind

g2 Read a record

g3 - Write a record

g4 Write an End-of-File i«
a5 Name Hookup

g6 Verify
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g7 (reserved)

1g (reserved)

11 (reserved)

12 Skip a record
13 (not used)

14 (not used)

15 Sense

16 (not used)

17 (not used)

The Device is specified in bits 5 thru g (see Table II-1l). Bits
14 thru 1 may be used to specify line counter/page character
as in the Functional Device Table (FDT). Bit 15 must be =zero.

1lb. The Count word specifies the number of operations or the
amount of data:

For skip operations, specifies the number of files
or records to skip; use a positive count for ASCII
data, and a negative count for binary data.

For Rewind, WEOF, and Sense operations, count is
ignored.

For transfer operations, count specifies that length of
data to be output or buffer available for input. If
negative, it is minus the number of 16-bit words. If
positive, it is the number of 8-bit ASCII characters.

If ASCII is specified (positive A on call), records
are read up to the carriage return and line feed codes
These codes are also written at the end of each ASCII
record output. They are not transferred to the buffer
on input, and they are not counted in determining the
total number transferred on either input or output. If
an odd number of characters is read, ‘an extra: space is
supplied to f£ill out the last word.

If binary is specified (negative A on call), data
words are written from or read into ascending core
addresses with the high order half-word correspond-
ing to the first character input or output for that
word. If an odd number of characters is read in a
binary read, an extra zero is supplied.

For Name Hookup, a code to specify the type of positioning;
g = disk file name, -1 = a numeric positioning, such as a
cassette file number.
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lc. For transfer operations, the Address word specifies the address
of :the buffer. On Name Hookup, the Address specifies the address of
the name (3 words) or the address of the number (1 word).

ld. On retﬁrn from the DIO call,'the contents of B contains the
physical device number (see Table II-1l), and the contents of A is
set as follows: )

(a)

1 for successful skip, rewind, write,
write EOF

(A) = number of words or characters for
successful read

(A) = @ if file mark detected

ERRORS: (A) = -1 if not ready

(A) = -2 if write locked
(A) = -3 if end-of-tape while reading
(A) = -4 if error status while writing
(A) = -5 if error status while reading
(A) = -6 if end éf tape while writing
(A) = -7 if format error on FDS (wrong name in file)
(A) = -8 if nonexistent device¥*
(A) = -9 if illegal device reference
(A) = -1g if nonexistent command
*Non-existent device, physical device 17B (A = -8, B = 17B),

means FDT assignment loop.

NOTE: If an error occurs and bit 15 of B is set, a drive related error
has occured (not related to a logical unit such as disk full, ?ormat .
error, or write protected) and bits 5-@ are coded as for a logical unit.

2. Other FDOS Driver entries are SIO, XIO, and CIO. To use
any of these entries, a JSB to it should be made with the
following register contents: :

(a)
(B)

count (see Section IV.C.lb)

It

address of buffer (see Section IV.C.lc)
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Successful return is made to the location following the JSB, with
the following register settings:

(A) = one for successful Skip, Rewind, Write or WEOF
operations;

(a)

zero if file mark detected; or

(A) = number of words or characters transfered for
read operation.

(B) = physical device number used for operation (see

When these entries are used, error halts occur, as opposed to
status returns as in DIO. These error halts are:

HLT 61B Device not ready.

HLT 62B Device write locked.

HLT 63B End of tapebin read.

HLT 64B Error during write.

HLT 65B Error during read.

HLT 66B End of tape during write.
HLT 67B Disk format error.

HLT 7¢B Non-existant device.

HLT 71B Illegal device reference.
HLT 72B Non-existant command. -

When these halts occur, the registers are set as follows:
(A) = address of call

(B) = physical device used (see Table II-1). If bit 15 is
set, then bits 2 and 3 define the drive used when
accessing the disk directly (without using disk
logical units); bits 2 and 3 = @B define drive D,
1B define ‘E, = 2B define F, and = 3B define G.
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Pressing RUN will cause the command to be re-executed. Multiple
record or file skips will re-execute the entire number, even if
one or more has already been skipped.

2a. Standard Hewiett—Packard software, which uses SIO driver
calls, makes use of fixed locations in memory:

171B P.RE Address of SIO input entry
1@2B P.LT Address of SIO list entry
193B P.BO Address of SIO output entry
1948 P.KY Address of SIO keyboard entry

1958 P.FW First word address of available
memoxry

1768 P.IW Last word address of available
memory

1g7B ~ P,MT A flag used by HP MTS (not usable in FDOS)

The Dicom combined SIO driver package sets all of these (except
P.FW, which is normally set by individual programs)as follows
(see entry names above):

1¢1B P.RE DEF SIO.I (uses DI)

1g2B P.LI  DEF $10.0 (uses PL)

143B P.BP DEF SIO.P (uses DP)

1¢4B P.KY DEF SIO.K (uses PK)

1g6B P.ILW DEF (last word before driver package)

1g7B P.MT NOP (not usable - must be g)

The SIO calls have implicit commands associated with them;
that is, read or write on functional units.

2b..The XIO calls allow explicit commands to be used, but are

treated like SIO calls rather than DIO calls in regards to errors.
The XIO calls are of the form:
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IDA (count)
IDB (address)
JSB P.XIO,I
ABS (command)
(return)

P.XIO DEF X7517B,I POINTER IN COMM. REGION TO XIO
The command may be any valid command (see Section IV.C.la).

2c. The CIO calls also allow explicit commands to be used, but
are of a double subroutine level; the outer level uses implicit
commands. Errors are treated in the SIO fashion as explained
above. The CIO calls are of the form:

IDA (count)
IDB (address)
JSB SIO. U
(return)

SI0.U NOP
JSB P.CIO, I
ABS (command)

P.CIO DEF X7521B,I POINTER IN COMM. REGION TO CIO

Note that no return is needed from the SIO.U routine; if an error
halt occurs, then the A Register will contain the address of the
JSB SIO.U. However, SIO.U must be exactly three words long (entry
JSB, and command). ABS can be any legal command; see Section
IV.C.la.

3. Utility commands exist within the combined driver. A command

of minus one causes all the sector buffers to be cleared (see
Section IV.B); this is what occurs when the Executive's ZS command
is used. This clearing of buffers should be accomplished prior to
removing a cartridge from a drive, thus removing holdover sectors
from the buffers.

It should be noted that even though the address word (B in the

SIO/XIO/CIO calls, or table entry three in DIO calls) is not used,
it is evaluated, and therefore must not cause an indirect loop.
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IvV.D.

Other utility commands (negative value command word) exist in
the combined driver; the user is refered to the listing of the
driver for these. ‘

FDOS DRIVER OPERATIONS

The action and idiosyncracies of the SIO/XIO/DIO/CIO commands and
devices are as follows:

1. Skip to start of file, octal F+UNIT; skips past the number of
End-of-~File marks specified by the count. On file-oriented devices
(disk or cassette) this is done by moving over files, but on paper
tape type devices the data must be read to determine the End-of-File
marks; therefore, the count must specify the mode (positive for
ASCII, negative for binary). The sign of the count has no effect

on a file oriented device.

A count of zero results in no action being taken: If an error halt
occurs, continueing will cause the entire number to be skipped
again. If, on a paper tape type device, a multiple file skip is
done and an intermediate End-of-File mark consists of over 20 nulls,
then the first ten constitute the EOF and the subsequent group of
ten nulls are ignored until a non-Null character is found. However,
if the last file mark of the skip consists of over 20 nulls, the
skip ends when ten are found, and a subsequent read (without manual
intervention) will find ten more, resulting in an EOF (most programs
ignore an initial EOF). A device must have input capabilities to
do a skip; the Address parameter is ignored.

2. Rewind, octal 1@@+UNIT; on a file-oeiented device (disk or =
cassette), positions to in front of file #1. On paper tape type
devices, executes a HLT 6@B (even if a DIO call) to allow manual
intervention before continuing.

A device must have input capabilities to do a rewind. On disk,
even if no files are in the LUD, there is no End-of-Tape indication
(until some forward movement is given). The count and the address
parameters are ignored.

3. Read a record, octal 2¢@+UNIT; reads a record in the specified
mode into the specified buffer of a specified length, one character
at a time. The Address word may be indirect. The count must be
positive to indicate the number of ASCII characters, or negative to
indicate the number of binary words. Characters are intrepreted as
they are read. In binary, only the first character, as the record
length; in ASCII, all characters as to meaning (Nulls ignored,
Rubout deletes line, Return ignored, Linefeed ends record, CNTRL/H
deletes preceeding character of line, Extra paging character con-
verts to Formfeed, Formfeeds ignored or passed according to GSFLG).

If the buffer address is zero, then the count is ignored and no

data is transmitted to the user (this is a skip one record); other-
wise, if the count is zero, no action takes place and A is returned
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as 1. ' Reading continues until a record containing some data.is
found. If a record is larger than the specified buffer length,
then the extra characters are not transmitted and input continues
to the end of the record (to leave the device properly positioned
for the next record). Finding a physical EOF (on file-oriented
devices) or finding ten Nulls at the start of a read operation is
interpreted as EOF (file oriented devices are always left past the
physical EOF). If an odd number of characters is read in a record,
the last word of the buffer is filled with a zero if binary, or a
space if ASCII (although the space is not included in the count
returned). In ASCII, if a Linefeed is not preceeded by a Return,
or a Linefeed, then a Return is echoed if appropriate for the
device (i.e., on TTY, and Deck Zero). A device must have input
capabilities to do a read.

4., Write a record, octal 3@@+UNIT; transfers the specified number
of words or characters from the specified address in the specified
mode, or does a format control to the device. In binary transfers,
the count is the negative number of words, and those words are
transfered with no processing, but some (physical device dependent)
processing is done at the end of the record - paper tape type have
four Nulls following, cassette has a physical end-of-record
following which signifies logical end-of-record on binary input,
disk has no processing (and records could theoretically be
concatenated).

In ASCII transfers, the count is the positive number of characters,
and these characters are transferred (except for nulls and except
for the last character if it is a backarrow). A Return and Linefeed
are output unless the last character of the record is a backarrow.
If the Return and Linefeed are output and a line count is being kept
(and the count goes to 6f@) then the specified paging is done for

the device and the line counter is reset.

In format control, a zero count always means output a Return and a
Linefeed. If the device is a list-capable unit, then the negative
count means formatting rather than binary. A minus one means top

of form. All other negative values are ignored. Format control
ignores the address parameter. A device must have output capability
to do a write.

5. Write an End-of-File, octal 4@@+UNIT; on a file-oriented device,

a physical End-of-File is written and, on disk, the unit is positioned
to the begining of the next file. On the lineprinter, two pages are
ejected. On paper tape type devices, if it is a list-capable device,
a Formfeed, a Rubout, and a Linefeed are output followed by, or if

a binary device, only, 22 nulls (to allow for over ten nulls and
tear-off space on Low-speed Tape, or to allow time to tear off the
page on TTYs), and, if High-speed Tape, 1@@ nulls for leader/

trailer. A device must have output capabilities to do a WEOF.

6. Name Hookup, octal 5@@+UNIT; passes to disk logical unit a
name. The count parameter must be zero (a flag) and the address
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points to the name (up to five valid ASCII characters, left-
justified and zero filled in three words). The logical unit i -~
temporarily remembers the name, and, with the next access, proceeds
with that file (randomly accessed via the Disk Directory) as if it
had been in the LUD at that point. The name is not remembered
after the first motion access to that logical unit, but the logical
unit will be in the file until it leaves for some reason (Rewind,
Skip, WEOF, or EOF read, etc.). If the logical unit leaves the
logical unit at the EOF (rather than a Rewind) it will be positioned
as it was before the Name Hookup, unless it was in-a file, in which
case it will be at the begining of the following file.

The Name Hookup command provides for a number to be passed (count

= -1, address points to number) for count-selection type purposes

in other type devices. A device must have disk command capabilities
to do a Name Hookup.

7. Verify a record, octal 6@@+UNIT; a record is read into core
(under the same conditions as read) and, character-by-character on
the fly, if it differs from what was there the verify fails. A is
returned as 1 if all characters were the same, and is zero if any
characters differed. The new characters are in the buffer.

This command is not expected to be used with ASCII records contain-
ing Rubouts or CNTRL/H, as the buffer and the success/fail have
already been affected by the deleted chatacter(s).

8. Skip record, octal 12@@+UNIT; the specified number of records
are read (under the same conditions as read) in the specified mode,
but no data is passed to the user.

9. Sense device, octal 15@@+UNIT; the status words returned as
defined in Section III-H.
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FDOS CONFIGURATION

The FDOS software is shipped in both a "standard" configuration
and a '"skeleton" configuration. Thus, the user can configure
his hardware per the "standard" software configuration and get
the FDOS "on-the-air" immediately; or the user can use the
"skeleton" portion and tailor the software for the memory size,
interface channel assignments, and functional unit assignments
that match his specific requirements.

FDOS "STANDARD" CONFIGURATION

The "standard" software configuration shipped can be installed
per the "Installation of Software" appendix of this manual.
This software configuration is as follows:

Memory Size - 12K

CrnaonChannel Assignments -

*
*
*

*

1¢B = FDS Data channel

11B = FDS:Control Channel S
12B = Console Device Interface channel (HP-interfaced
teleprinter)

13B = Photoreader Interface channel

14B = Cassette System Interface channel

The Line Printer (if available) is attached to Physical
Device zero (cassette system "deck zero")

Functional Unit Assignments -

*

Disk drive D as the "system library device" used by

the Bootloader, System Loader, and the various system
processors '

El as the SIO Input Unit (DI) used by the Executive
default conditions (when applicable) and the various
system processors

E2 as the SIO Output Unit (DP) used by the Executive
default conditions (when applicable) and the various
system processors.

E3 as the High Speed List Unit (HL) used by the various
system processors

E4 as the scratch area (SC) used by the FORTRAN Compiler
as temporary storage for the intermediate file (between
pass one and two)

All keyboard units (CK, PK, and AK) assigned to the
HP-interfaced Teletype (TY)

All low-speed list units (CL, PL, AL, and BM) assigned
to the HP-interfaced Teletype (TY)



Auxiliary Input (AI) assigned to the photoreader
Auxiliary Output (AP) assigned to cassette deck one
Auxiliary Scratch (AS) assigned to cassette deck two
Auxiliary High-speed List assigned to the cassette
system "deck zero" (lineprinter)

Batch Command assigned to D2

D4 as the library device for the Relocatable leary
used by the Absolute BCS file

L R

* ok

FDOS INITIALIZATION AND LOADERS

The FDOS software makes available a number of different levels
of restarts and initializations in order to accomodate the
varying needs of users and software packages. The FDOS
software is supplied on a "skeleton disk" which contains seven
files (designed specifically to facilitate startup procedures)
plus the other FDOS program files. The seven specific files
are: ’

The unconfigured Bootloader

The configured System Loader

The "Skeleton" file (SYS{)

The "cold start" file (SYS1)

The "warm start" file (SYS2)

The "Executive" file (SYS3)

The "System Map" file (SYSM)

* % % ® ok ¥ ¥

1. The unconfigured Bootloader is designed to be loaded by

the Keyed-In Loader (see Section V.C). Once the unconfigured
Bootloader has been loaded, it can be configured for channel
assignments and memory size, and the configured Bootloader
moved to the protected area of memory (see Section V.D).

2. The "Skeleton" file (SYS@) contains the unconfigured System
Loader, unconfigured SIO Driver package, unconfigured Exec-
utive, and the System Generator. Special precautions are
taken in the FDOS software to protect this file (see Section
VI.F.2); thus, it is always available to the user for use
in building a new FDOS software configuration.

3. The configured System Loader resides in sector zero of
the disk, and is normally loaded via the configured Boot-
loader. The System Loader is the "core resident" portion
of FDOS. On the "skeleton disk" shipped from the factory,
the System Loader is configured per Section V.A; when the
configuration (see Section V.F) is performed, a new System
Loader is written in sector zero. '



The "System Map" file (SYSM) contains a listing of all
peripheral device channel assignments, all functional unit
assignments, and other system configuration details.

This file can be printed on the Teletype with the following
command string (see Section VI.F.2):

SE;TQ D1,SYSM;LI D1,CL

Section V.G shows a printout of SYSM for the "standard"
software configuration. The Functional Unit assignment
portion of the System Map can be printed directly with

the List All units (LA) command.

The three remaining files (SYS1l, SY¥S2, and SYS3) contain
the configured (per Section V.A) FDOS software system;
when the system generation is performed, a new software
system is written into these files. Special precautions
(see Section VI.F.2) are also taken here, so the System
Generator is the only package that can normally write in
these files.

Track zero of all disks is reserved for system control
information (directories, etc.); the various "system" files
start and/or reside on track zero. This track is allocated
as follows:
Sector @ Configured System Loader
Sector 1 Disk Directory
Sector 3 Unconfigured Bootloader
Sector 4 ILogical Unit Directory, unit 4
Sector 5 Logical Unit Directory, unit 1
Sector 6 Logical Unit Directory, unit 2
Sector 7 Logical Unit Directory, unit 3
Sector 13 Starting Sector of the "System Map"
file (SYSM)
Sector 14 Starting sector of the "Skeleton"
file (SYS¥)
Sector 15 Starting sector of the "Cold Start"
file (SYSl)
Sector 16 Starting sector of the "Warm Start”
file (S¥S2)
Sector 17 Starting sector of the "Executive"
file (SY¥YS3) '
All other sectors of track zero (sectors 2,10,11l, and 12)
are reserved for expansion. The remaining disk area
(tracks one through 64) is used by the remaining FDOS pro-
grams, or is available to the user.



FDOS KEYED-IN LOADER

The FDOS Keyed-In Loader is a program used to load the uncon-
figured Bootloader from sector three of disk D. The Keyed-In
.Loader is designed to be as short as possible, since it is
intended to be entered from the front panel of the computer.
Since the unconfigured Bootloader is in a special format, it
must be.loaded with the Keyed-In Loader; the Keyed-In Loader
cannot be used for loading any other file from disk.

To commence the configuration process, enter the Keyed-In
Loader shown below (refer to "A Pocket Guide to the 2100
Computer"” or to "A Pocket Guide to Hewlett-Packard Computers");-
then configure the remainder of FDOS per Sections V.D and V.E.

% FDOS KEYED-IN LOADER
*
% THIS PROGRAM LOADS THE UNCONFIGURED BOOTLOADER INTO MEMORY
% (STARTING AT LOCATION FJ76¢¢B) AND HANGS. WHEN THE PROGRAM
% IS STARTED, THE DISK WILL CLICK; THE UNCONFIGURED BOOT-
% LOADER IS IN CORE 'INSTANTLY'. PRESS HALT. NOW CONFIGURE
% THE BOOTLOADER PER SECTION V.D.
3
82000 ORG 200@B
*
g2g@7F 1¢31DC START CLF DAT MAKE SURE FLAG IS CLEAR
g2001 ge2@la LDA READ READ COMMAND
g2002 P66915 IDB CORE ADDR TO LOAD INTO
g2¢9¥3 1@g26cC OTA CMD SEND
g2@@g4 1g37ce STC CMD,C THE COMMAND
g2g@5 1@g23DC LOOP SFS DAT WAIT FOR
g20g6 @26@@5 JMP *-1 DATA FLAG
g2@@F7 1825DC LIA DAT INPUT A WORD
g201¢ 1g37DC STC DAT,C ACKNOWLEDGE
g2¢11 178901 STA B,I STORE WORD
72012 ggegaa INB - , BUMP STORAGE POINTER
g2013 @g26p@5 JMP ILOOP GET ANOTHER WORD
g2@14 @2@@FF3 READ OCT 2@9@3 DISK D, SECTOR THREE
@2¢915 @@F76@% CORE OCT 7689
*
*
%* DC IS THE DATA CHANNEL (NORMALLY 1@B)
# CC IS THE CONTROIL CHANNEL
*



FDOS BOOTLOADER CONFIGURATION

The FDOS Bootloader is designed to load the configured System
Loader from sector zero of disk D; it has a second entry that
can be used to load any absolute file from disk D whose initial
sector address is contained in the Switch Register. The Boot-
loader is supplied on the "skeleton disk" in sector three;

it is not configured.

1.

2.

To configure the Bootloader, enter the Keyed-In Loader
(see Section V.C) and place the "skeleton disk" in drive
D. Preset the computer, then start the Keyed-In Loader
at @20@@B to load the unconfigured Bootloader and its
configurator. Halt the computer, then restart it at
g76@d¢B; the configurator program will come to a series
of halts:

HLT 74B Enter the disk data channel in the
Switch Register (normally 1@B) and
press RUN.

HLT 75RB Enter the disk control channel in the

Switch Register (normally the lowest
priority channel, although it can

be of higher priority than any
asynchronous device) and press RUN.

HLT 76B  ‘Enter the memory size mask (X77¢¢B)
in the Switch Register, enable the
loader area, and press RUN. The
Bootloader will be configured and
moved to X77¢@B, i.e., the protected
area of memory. Use X = 1 for 8K,

2 for 12K, 3 for 16K, etc.

HLT 77B Configuration complete; protect the
loader area.

The configured Bootloader has two entry points:

X77998B Load a file from disk D, sector =zero;
this is normally the configured
System Loader.

X7741B Load a file from disk D whose initial
sector address is contained in the
Switch Register. (If using a 2114,
the LOADER ENABLE switch on the inside
of the front panel must be in the ON
position to start at location 177¢1B.)
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After execution at either of these entry points, the Boot-
loader will -halt with the P Register equal to 2B; if the
configured System Loader was the file loaded, it can be
executed by just pressing RUN. This is possible, since

‘the System Loader (as it is being loaded by the Bootloader)

sets location 2B to a jump indirect through 3B, and sets
location 3B to X7544B (the "cold start" entry point); upon
successful loading, the Bootloader halts with the P Register
set to 2B. Since most absolute program files also set
locations 2B and 3B in this manner, this feature can be used
to load and execute those files.

FDOS SYSTEM LOADER

The System Loader is intended to remain in memory at all times.
When not resident in memory, it can be loaded by the protected
Bootloader. The System Loader has three entry points:

X7540B Standard Exec reload; load the file starting
at sector 17B. This entry is used by the
ASMB, EDIT, CROS, etc., programs. It leaves
the SIO area, Communications Region, Logical
Unit Parameter Tables, and buffer status intact.

X7542B Load the file starting at sector 16B, the
"Warm start"; the SIO and Communications
Region are reloaded, and a transfer to X754@B
is made to reload the Exec. The Logical
Unit Parameter Tables and buffer status tables
are left intact. This is intended to restore
the original SIO configuration after a
temporary reconfiguration.

X75448B Load the file starting at sector 15B, the
"Cold start"; this is intended to be used when
the contents of memory can no longer be counted
on, such as after a program which.does not
preserve the SIO area has been run. This
start must be used if the system ever "crashes".
This start initializes the Logical Unit ;
Parameter Tables and the buffer status tables,
and transfers to X7542B for a "warm start".

On the "skeleton disk" shipped from the factory, the System
Loader is configured per Section V.A.; when the configuration
(see Section V.F) is performed, a new System Loader is written
in sector zero.



FDOS "SKELETON" CONFIGURATION

The "skeleton" file (SYS{) contains an interactive System
Generator section, the unconfigured SIO Driver, the uncon-
figured System Loader, and the unconfigured Executive. When
SYS@ has been loaded and executed, the user can tailor FDOS
to a particular hardware configuration, memory size, unit
assignment, etc. This is accomplished by typing responses
to questions asked by the System Generator; after the con-
figuration parameters have been entered and verified, the
System Generator (optionally) writes a configured FDOS
software system into SYS1l, SYS2, SYS3, and SYSM of disk D.
It should be noted that this System Generator can be used to
prepare an FDOS disk for a computer system with a different
hardware configuration from the one it is being run on; the
only restrictions are that the current system has at least
as much memory as the target‘system, that the disk data and
control channels are the same on both systems,:and:that’ the
console device has the same channel number on both systems.

Following is the configuration procedure:

1. Bootload SYS@ using the X77@1l entry of the Bootloader:

with the Switch Register set to 14B. To execute the file after
such a load, press RUN; the computer will execute a HLT 5¢B.

2. Set the Switch Register to the channel number of the console
device (functional units CK and CL); if the console device

is interfaced thru the cassette system deck zero, set bit 15
also. Press RUN.

3. The program types
SYSTEM 1ID:

requesting up to sixty characters of ID information to be used
to label the resultant configured disk. This ID information
will be written in the System Map (SYSM) file if "write

system to disk" is specified later on in this system gener-
ation procedure.

NOTE: Responses to questions are terminated by Carriage
Return-Line Feed. If an error is made in answering

the questions in Step 4 and beyond, the System Generator
can be restarted at Step 3 by typing "ER". The valid
responses are "NO" to indicate that the device is not
available, a two-digit octal number defining the device's
channel number, or responses defined in the descriptions
below.
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4. 1If bit 15 was not set in Step 2 above, the program
types
TELETYPE CHANNEL: CC

where "CC" is the two digit octal number that was entered

in the Switch Register in Step 2 to define the HP-interfaced
Teletype channel. If an HP-interfaced Teletype was not
defined in Step 2 (bit 15 set), the program types

TELETYPE CHANNEL?

requesting the HP-interfaced Teletype channel number.
Reply appropriately.

5. The program types
USES PAGING OPTION?
requesting the option to be used to format printed pages
on this ~Functional Unit (CL)..:Respond by typing "L" for Line-

Feed, "F" for Form Feed, "N" for no page spacing, or "x"
for the Extra Paging Character .(see Step 18).

6. The program types
HAS LOW SPEED TAPE?

thus asking if.the HP-interfaced Teletype is to be used for
paper tape input or output. Reply by typing "YES" or "NO".
If "YES" is typed, the program types

»

PUNCHING AND PRINTING SEPARATE?
thus asking if the HP-interfaced Teletype is an ASR33 or ASR35.
Type "NO" if ASR33; type “YES" if ASR35. If an ASR33 is defined,
~then under normal FDOS operation the computer will halt (HLT 56)
before outputing to the ASR33 paper tape punch to allow the s
operator to turn on the punch; when punching is complete, the

computer will halt (HLT 55) to allow the operator to turn the
punch off.

P

7. The program types
HIGH SPEED PUNCH CHANNEL?

reéuesting the high-speed paper tape punch channel number.
Reply appropriately. :



8. The program types
HIGH SPEED READER CHANNEL?

requesting the channel number of the photoreader. Reply
appropriately.

9. The program types

LINE PRINTER CHANNEL?
requesting the line printer channel number; reply appropriately.
The SIO Driver supports the HP 2767 (Data Products) or 2607

(Tally) printers; for the HP 2778 (CDC) or other non-compatible
printers, the driver must be slightly modified.

10. If bit 15 was set in Step 2, the program types

CMTS CHANNEL: CC
DECK ZERO EXISTS

HAS INPUT CAPABILITY
USES PAGING OPTION?

where CC is the channel number defined in Step 2. The re-
sponse to the paging option question is the same as in Step 5.

11. If bit 15 was not set in Step 2, the program types
CMTS CHANNEL?
requesting the cassette system channel number. If "NO" is
typed, the program proceeds to Step 12. If "YES", the program
types
DECK ZERO EXSISTS?
asking if a device (TTY, CRT, line printer, etc.) is inter-
faced to the computer via deck zero. If "YES" is typed, the
" program types

HAS INPUT CAPABILITY?

asking if the device has a keyboard on it. Reply appropri-
ately. The program types

USES PAGING OPTION?

The response to the paging option question is the same as
in Step 5.



12. The progfam types

FLOPPY DISK DATA CHANNEL?
requesting the FDS data card channel number. Since this
must be defined, a "NO" response causes the question to
be re-asked. '
13. The program types

FLOPPY DISK CONTROL CHANNEL?

requesting the FDS control card channel number. A "NO"
causes steps 12 and 13 to be repeated.

14, The program types
NUMBER OF BUFFERS?

Reply appropriately (see Section IV.B ). For optimum
operation in an 8K system, three buffers are recommended;
in 12K or larger systems, four buffers are recommended.
15. The program types
NUMBER OF DRIVES?

Reply appropriately (one to four), depending on how many
drives are implemented in the FDS.

16. The program types
DISPLAY DISK COMMANDS?

inquiring as to whether disk commands are to be displayed in
the Switch Register during FDOS SIO operation; reply appropri-
ately. Commands are not displayed during BCS operation.

17. The program types

FUNCTIONAL UNIT ASSTIGNMENTS:
R

At this point the operator may change the physical unit vs.
functional unit assignment for a particular configuration of
hardware. Until some experience has been gained, it is
recommended that the user respond with only. "/E", to cause
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the standard assignments that have been assembled into sys-gen to
be used. To change the Functional vs. Physical Unit assignments,
use the format FU,PU,LC,PC (see Section II.B). Typing "A?" will
list the entire FDT; "/E" terminates and moves on to the next step.
Restarting without reloading ("ER" input) does not restore the FDT.
18. The program types

EXTRA PAGING CHARACTER?
Unless the system has a list device that is capable of responding
to a page-spacing character other than Linefeed or Formfeed (such
as Vertical Tab), it is sufficient to respond "NO". Otherwise,
respond with a two-digit octal number representing the ASCII
character desired. »
19. The program types

CORE SIZE (IN K)?
Reply appropriately.
20. The program types

WRITE SYSTEM TO DISK?

Reply "YES" if it is desired to write this newly configured

system to disk (in SYS1l, S¥YS2, S¥YS3, & SYSM) later on in this - -. -

program.

21. If "YES" was typed in Step 20, the program types
FORMAT DISK? '

inquiring as to whether a Format Disk command to drive D is
desired. Type "YES" if there is a virgin disk in drive D.

22. The program types

CONFIGURATION MAP?
Reply "YES" if it is desired to have one printed on the console
device at this time; if "YES,unit" is typed, the map will be
written to the specified unit.
23. The program types

OKAY AS IS?

If the configuration is as desired, type "YES". At this
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point the unused portion of DIO (drivers for non-exsistent
peripherals) is released and the system is configured in
core. If the program was directed to write the system in
step 20, SY¥YS1l, SY¥52, SYS3, SYSM, and the configured System
Loader are written onto disk D (see Section V.B), all of
memory below X7534B is set to zero, and a "cold start" is
made via a transfer to X7544B; if the program was not di-
rected to write the system, a transfer is made to the
‘Executive. If the conflguratlon is. not as desired, type "NO"

24. The program types
START OVER?

If "YES" is typed, the program goes back to the "SYSTEM ID"
question of step 3; if "NO" is typed, the program goes back
to step 23. ' '

25. The following error halts are applicablé to the System
Generator:

HLT:31Bor:aThe value stored at the address displayed in
the Switch Register did not hold (either non-
existant memory, faulty memory, unattached or
unplugged memory, etc.). Correct condition
and press RUN, or reload SYS@ and restart
the System.Generator.

HLT 32B The process of moving the system has caused
an over-lap of sections of relocatable code.
This is a program safety check to insure the
resultant system will fit in the available
memory; it is fatal and irrecoverable.
Continuation will repeat HLT 32B. Reload
SYS@.and. restart the System Generator.™-

HLT 47B The processing of devices has caused an im-
possible situation. Press RUN to restart the
configurator. Theoretically, this can not
happen!

26, It is not necessary that the configurator write out the
new system on the "skeleton" disk shipped from the factory; in
fact, it is best if it does NOT, since this disk should always
remain write-protected and used as the "master". The "skeleton"
disk could have been replaced by any - (virgin) disk after SYS{
was loaded from it. However, if a freshly formatted disk is
used to write the just-configured system onto, SYS@ (sector 14B)
will be an empty file, but sector 14B will be preserved for the
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initial sector of SYS@. This means that the "skeleton" file

(sYsg) does not get written during the configuration process;
however, the unconfigured Bootloader does get written into sec-
tor three. The SYSZ file could be copied from the "master"

disk after the configuration process if it were desired to
have it on the "working" disks. The copying of SYSg (plus all
other files on the "master" disk) can be accomplished easily
“withothe CODSK batch file; see the INSTALLATION OF SOFTWARE

.- -Appendix of._this-manual.
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V.G. SAMPLE SYSTEM GENERATION PRINTOUT

SYSTEM ID: :
SAMPLE SYSTEM GENERATION PRINTOUT

TELETYPE CHANNEL: 12
USES PAGING OPTION? N
HAS LOW SPEED TAPE? YES
PUNCHING AND PRINTING SEPARATE? NO

HIGH SPEED PUNCH CHANNEL? NO
HIGH SPEED READER CHANNEL? 13
LINE PRINTER CHANNEL? NO

CMTS CHANNEL? 14 .

DECK ZERO EXISTS? YES
HAS INPUT CAPABILITY? NO
USES PAGING OPTION? N

FLOPPY DISK DATA CHANNEL? 10

FLOPPY DISK CONTROL CHANNEL? 11
NUMBER OF BUFFERS? 4 '
NUMBER OF DRIVES? 2

DISPLAY DISK COMMANDS? YES

<<FUNCTIONAL UNIT ASSIGNMENTS: =>»>
? /E .

EXTRA PAGING CHARACTER? NO
CORE SIZE (IN K3? 12

WRITE SYSTEM TO DISK? YES
FORMAT DISK? YES

CONFI GURATION MAP? YES

SYSTEM ID: SAMPLE SYSTEM GENERATION PRINTOUT

CMTS CHANNEL: 14
DECK ZERO EXISTS
USES PAGING OPTION: N
HIGH SPEED READER CHANNEL: 13
TELETYPE CHANNEL: 12
USES PAGING OPTION: N
HAS LOW SPEED TAPE

FLOPPY DISK DATA CHANNEL: 10 ,
FLOPPY DISK CONTROL CHANNFL: 11 .
NUMBER OF BUFFERS: 4
NUMBER OF DRIVES: 2

DISPLAY DISK COMMANDS



SAMPLE SYSTEM GENERATION PRINTOUT (Continued)

<<FUNCTIONAL UNIT ASSIGNMENTS: >>

DI E1,B
PL TELETYPE,@,L
DP  E2,B

PK  TELETYPE,@sL
HL . E3,0,F

SC E4,B

CK TELETYPE,Gs,L
CL. TELETYPE»®@sL
Al HS TAPE.B

Al. TELETYPE.®OsL
AP 1.,B

AK  TELETYPE.®OsL
AH DECK ZEROs2>F
AS 2,8

BC D2,B

BM TELETYPE»>Z.L
S23 1658

S21 16.8B

S22 16.8

S$23 168

524 16,8

525 16,8

S26 16,8

S27 16,B

S30 16,8

S31 168

S32 16sB

S33 1658

S34 1658

S35 16sB

S36 16sB

S37 1658

CORE SIZE (IN Kd): 12

FORMAT DISK
WRITE SYSTEM TO DISK

OKAY AS IS5? YES
*
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SAMPLE SYSTEM

*DA D

«FREE.

-SY SO
SY St
Syse
SYS3
SY SM
SRCE
FSRC
LIBN
LIBE
LIBF
CODSK
EDIT

ASMBN

CROS
FORT
FOR2N
DUP .
DEBUG
EXER
ABCS
DPCS
De36
D« 36X
D30
D.35
‘oIOCo
RLOA
SD36X
ASMBE
ASMBF

”FORQE.'

1321

14
15
16
17
13
161
205
215
342
462
573
603
626
666
671
762
1002
1012
1265

1835

1075
1111
1135
1137
1152
1151
1157
1210
1291

1241

1301

k%
* %k

ok

e
ok
ok
* ok
Aok
P
ok
* %
* %
* %
%ok
* %

SRR

s 3k
ok
ok
koK
e
%k

Ak

* %
* %
Aok
* %
ok
* ok
Kk

ok

* %k

GENERATION PRINTOUT (Continued)

.
ADDRESS OF FIRST FREE SECTOR ' .
UNCONFI GURED BOOTLOADER» SIO PACKAGEs AND EXECUTI VE®
"COLD START" FILE

""WARM START' FILE
STANDARD EXECUTI VE RELOAD

‘SYSTEM MAP

DEMO PROGRAM SOURCE (ASSEMBLY LANGUAGE)
DEMO PROGRAM SOURCE (FORTRAN)
NON-EAU MATH LIBRARY . .

EAU MATH LIBRARY

FLOATING POINT MATH LIBRARY

BATCH FILE FOR COPYING MASTER DI SK
EDI TOR

NON-EAU ASSEMBLER .
CROSS-REFERENCE GENERATOR

FORTRAN PASS ONE

NON-EAU FORTRAN PASS TW0

DISK UTILITY PACKAGE

SIO ENVIRONMENT DEBUGGER

FDS DIAGNOSTIC

CONFIGURED BCS FILE

DISK PREPARE CONTROL SYSTEM

FDS BCS DRIVER

FDS BCS DRIVER EXTERNALS

TTY BCS DRIVER

CMTS BCS DRIVER

INPUT/OUTPUT CONTROL

RELOCATING LOADER

SOURCE OF FDS BCS DRIVER EXTERNALS
EAU ASSEMBLER

FLOATING POINT ASSEMBLER

»EAU/FLOATING POINT FORTRAN PASS TWO

"%LD D13;LD D2;LD D3;LD D4’

D1:
SRCE
FSRC
SD36X

p2:

CODSK

D3

De 36
De 36X
D00

D.35
<I0C.

RLOA

D4z

LIBN
LIBE
LIBF



VI. FDOS EXECUTIVE COMMANDS

A summary of the Executive commands appears in an appendix

of this manual. When the Executive is ready for a command,

it types "#" on the console device, rings the console device

bell, and waits for a command line to be entered. A command

line consists of one or more commands, each, except the last,
terminated by a semicolon. A command consists of a two-charac-
ter command code, optionally followed by a space and a variable
number of parameters, each, except the last, followed by a comma.
If a given command can accept parameters but not all are supplied,
the Executive supplies "default" values for the missing ones.

The parameters for a given command must be supplied in a
fixed order. If it is desired to omit (i.e., use the de-
fault value for) a given parameter but specify some or all
of the following ones, simply type the comma which would
normally follow it, but with no non-blank character between
it and the comma following the previous parameter, if any,
or the blank following the two-character command code.

For example,

co ,.,2

requests the Executive to perform a copy function using
default values for the first, second, and fourth parameters
and the value "2" for the third parameter (in this example,
two files of data are copied from DI to DP in the ASCII mode).

Several commands may be typed on one line (or placed in one
record) by separating them with semicolons. For example,
if it were desired to skip two files on logical unit E1,
copy the third file (in abselute binary format) from El
onto cassette deck two, write an end-of-file on deck two,
and then rewind deck two, the following command sequence
would be used:

SK El,2;CO El1,2,,BA;WE 2;RE 2

An important feature of FDOS is the handling of the Batch mode.
Operation in the Batch mode of the Executive differs from normal
on-line operation in that command lines are taken from the Batch
Command unit (BC), and messages, including the actual command
strings, are sent to the Batch Message unit (BM). Batch command
lines can be intermixed with data input if BC is set to the

same unit as DI (see example under Write command'! and the CODSK
batch file in the INSTALLATION OF SOFTWARE Appendix).
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VI.A.

VI.B.

VI.C.

The Batch mode is entered via the Batch command (BA). The
Executive remains in the Batch mode until one of the following
occurs:

_ * A Batch Exit command is received from BC.
, * An EOF is detected on BC.
* An I/0 error is detected.

In addition to the standard HP feature of RUBOUT deleting
(via the SIO driver) the current ASCII lnpuL line, FDOS has
the following convenience features: -
* Character delete; CTRL/H (hold CTRL key depressed,
then strike H) deletes the previous character and
echoes it back. . '
* Carriage Return echo; if a LINE FEED is typed to ter-
minate a line, a RETURN is automatically echoed if one
was not typed prior to the LINE FEED.

The Executive commands include the following general types.
UNIT MANIPULATION COMMANDS

The unit manipulation commands facilitate file positioning;
these include Rewind, Skip, and Write End-of-File. If an

illegal command is attempted on a unit (e.g., Writing an

End-of-File on the photoreader), the command is ignored and
"IMPROPER REQUEST (unit)" is printed on the console device.

DATA UTILITY COMMANDS

These commands facilitate the transfer of data to and from
the various units supported by FDOS. The data utility
cormmands include Assign, Reserve File, Copy, Verify, Dump,
List, and Write.

PROGRAM UTILITY COMMANDS
These commands deal with the handling of data in the standard
(absolute) binary format recognized by the System Loader.

They include the Batch, Go:T6, If Disk,..Save:Start Address,:. 2uds.
Save, and Run commands. :
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VI.D.

- VILE.

DISK SYSTEM COMMANDS

These commands are concerned with the Disk Directories, the
Logical Unit Directories, and disk formats. They include For-
mat Disk, Disk Directory, Logical Unit Directory, Rename,

Delete, Queue, Temporary Queue, '‘Restore, .and . Zero System commands.
These disk system commands have no meaning for other peripherals
supported by FDOS.

DESCRIPTION OF FDOS COMMANDS

The following pages give a description of each of the FDOS
commands.
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VI.E.1l ADD TO LOGICAL UNIT DIRECTORY

Purpose: Add files to the end of a logical unit directory.

Format: AQ DUNT,NAMEl,NAME2,...
DUNT,NAMEl, etc., are as for QU.

Comments: Same as QU command, except that names are appended to the
end of the current LUD.
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VI.E.2 ASSIGN

Purpose: Assign a physical unit to a functional unit.

Format: AS FUNIT,PUNIT,LCTR,PGCHR
where: FUNIT = a functional or physical unit
PUNIT = a physical unit
LCTR index to the system's table of line counters
PGCHR = N None F Formfeed '
L Linefeed X Special character set during Sys-Gen.

Il

Comments: FUNIT is set to point to PUNIT.

If PUNIT, LCTR and PGCHR are not specified, they are not changed.
If "AS FUNIT,?" is typed, the assignment of the unit is listed.
LCTR and PGCHR may be replaced with a "B" to specify that the
unit is a binary unit (not capable of page formatting).

Vil - 5




VI.E.3 BATCH

Purpose: Enter Batch mode

Format: BA NAME ,
NAME = name of file containing the Batch commands.

Comments: A "batch" flag is set in the loader area (X7536B). Sub-
sequently, all command lines are input from BC, rather than CK as in
normal Executive operations. A return to the normal "on-line" Opera-
tion of the Executive occurs when an EOF is detected on BC, when a
BX command is received from BC, or if an I/O error is detected.

During Batch operation, Executive console messages (such as "EOF" ‘
reports during a copy) and echoing of Batch commands use BM for output,
rather than CL as in normal operation.

If NAME is not specified, the next file on BC is used. NAME can only
be used if BC is a disk logical unit.
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VI.E.4 BATCH EXIT

Purpose: Return from Batch mode to the on-line (interactive) mode
of Executive command input.

Format: BX NAME
NAME = File name to be used for next BA command.

Comments: A TQ of NAME to BC is done. A subsequent QU,RE, etc. of
BC will override this TQ. If NAME is not specified, no action is taken

with respect to BC.
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VI.E.5 COMMENTS

Purpose: Allow comments to appear on Batch or on-line message units.

Format: *% Text

Comments: All characters after **%* are ignored, up to the next .Linefeed.

“ . e

N.B.: A space must follow the *%_
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VI.E.6 COPY

Purpose: To duplicate one or more files

Format: CO SRCE,DEST, #,MODE
Where SRCE = a physical or functlonal unit
DEST = a physical or functional unit

# = number of files to copy
MODE = A(ASCII), BA(absolute blnary), or B(relocatable -
binary)

Comments: The remainder of the current file and the #-1 subsequent files
of SRCE are copied onto DEST, each followed by a file mark.

If § is specified for #, 1 is used, but no file mark-'is written onto
DEST. This feature, in conjunction with the Save comﬁand, is very
useful in "patching" absolute binary programs. For example, suppose
it were desired to change the contents of location 1@1B (the SIO
Input pointer) whenever the Assembler (ASMB) is run. Then the
following procedure could be used: '

1. Load the system (by starting at X7544B). Halt the
' computer and change 1@1B to the desired value. Re-
start at ‘the Executive restart address ((X-1)4¢g@g@B).

2. Type QU D4,ASMB;QU D3,ASMB

CO D4,D3,%,BA;SA D3,1@1B;WE D3
RE D4;RE D3;VE D4,D3,¢,BA;DU D3,,,,BA

3. If the response on the console device to the last line
above is

EOF D4

god4gd  @PLPL  (new contents) (checksum__)
EOF D3

then the operation has been performed successfully.

Although this example would accomplish the desired re-assignment of the
input device (DI), a more convenient way would be._via the A351gn command.
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If SRCE is not specified, DI is used.
Jf DEST is not specified, DP is used.
If # is not specified, one is used.

If MODE is not specified, ASCII is used.
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VI.E.7 DISK DIRECTORY

Purpose: To produce a list on a specified unit the names of programs
residing on the disk in the specified drive.

Format: DI DISX,DEST
Where DISK = D,E,F, or G (floppy disk drive)
DEST = a physical or functional unit

comments: Each disk has a disk directory recorded in sector 1 of track O.
This is different from the logical unit directories in that:

(I) It contains only names of files actually recorded on
the disk. '

(2) It contains the starting sector address of each file.

(3) 1t contains the starting sector address of the chain of
free disk blocks. ' ‘

(4) The order of files listed in it is of no significance.
(See comments under LD command)

If DEST is not specified, CL is used.
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VI.E.8 DISK DIRECTORY WITH ADDRESSES

To produce a list on a specified unit the names of programs - |
and their initial sector address.

Purgose H

Format: DA DISK,DEST :
Where DISK = D,E,F, or G (floppy disk drive)

DEST a physical or functional unit

Comments: This command is similar to the Disk Directory command (DI);
in addition to the name of the program, the initial sector address

of that program is printed. In addition, the 'symbol ".FREE." is
printed, followed by the address of the first available (but not
necessarily lowest numerical) sector of the free storage list.

If DEST is not specified, CL is used.
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VI.E.9 DELETE

Purpose: To remove a file from the specified disk and free the sectors
comprising it for reuse.

Format: DL DISK,NAME

.Where DISK = D,E,F,dr G (floppy disk:drive)
NAME = name of file to be deleted

comments: The file name is removed from the directory, and the chain of
sectors comprising it are added to the beginning of the free storage
list, i.e., the disk directory's free storage pointer is set to the first
sector of the deleted file, and the last sector of the deleted file,
which previously contained an end-of-file indication, is set to point

to what was previously the first sector of the free storage list.

If the file deleted is one of the Fixed Address files (SYS{, S¥S1,
SYS2,S8YS3 or SYSM) then the first sector (14B, 15B, 16B, 17B or 13B)

is not added to the free storage list, but the remaining sectors of that
file are added to the free storage list.
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-VI.E.10 DUMP DISK

Purpose: Produce a listing on a specified unit of the contents of a
specified range of disk sectors.

Format: DD DEST,DISK,LO,HI
Where DISK is a floppy disk drive
DEST is a physical or functional unit
LO and HI are the first and last (octal) disk
addresses of the block of sectors to be dumped.

Comments: The dump is printed in the following format:

(sector address)

' word ~ word e . . word (8 words per line)
19: word word e e . word
174: word word .« e . word
(sector address)
/B word word . . . word

e \

-

If DEST is not specified, CL is used.
If L0 is not specified, 2 is used.

If HI is not specified, LO is used.
DISK must be specified.
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VI.E.11l DUMP MEMORY

Purpose:

specified range of memory locations.

Format: DM DEST,LO,HI

Where DEST is a physical or functional unit
LO and HI are the first and last (octal) addresses
of the block of memory to be dumped.

Comments: The dump is printed in the following format:

address: word word e word (8 words per line)
address: word word e word

If DEST is not specified, CL is used.
If IO is not specified, 2 is used.
If HI is not specified, LO is used.
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VI.E.1l2 DUMP RECORDS

Purpose: To provide a listing of specified records of a (possibly)
binary file.

Format: . DU SRCE,DEST,LO,HI,MODE
Where SRCE = a physical or functional unit

DEST = a physical or functional unit
LO = First record to be dumped (counting the next
~ record as #1)
HI = Last record to be dumped
MODE = A(ASCII), BA(absolute binary), or B(relocatable
binary)

Comments:

If SRCE is not specified, DI is used.

If DEST is not specified, CL is used.

If LO is not specified, 1 is used.

If HI is not specified, dumping proceeds’ until an end-of-
file on SRCE. '

If MODE is not specified, A is assumed.

The process of dumping proceeds as follows. Each specified record is
read from SRCE in the MODE specified. The characters of the record are
then packed two per word, first the high order half, then the low order
half. A listing of these words is then printed. 1In the listing, each
word appears as six (6) octal digits, and these are printed eight (8)
per line, using as many lines as necessary. Thus, for example, if the
second record of the third file of logical unit D2 contains the ASCII
character string ABCDEFGHIJKLM, then the first line of the output from
the command ' :

RE D2;SK D2,2;DU D2,,2,5
will be

gags@g2 gal15g4 g42506 g4351¢g g44512 g45514 gaeagyg

Note that an assumed zero character fills the right half of the last -
word.

In most applications, CL or LP would be used for DEST.
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VI.E.l13 FORMAT DISK

Purpose:

Format:

To.prepare a virgin disk for use with FDOS

FD DISK
Where DISK = D,E,F, or G (floppy disk drive)

Ccomments:

(1)

(2)

(3)

(4)

(5)

The sectors of the disk, aside from those of track zero,

are chained together into a free storage list. They are

not chained in simple ascending numerical ordeér. of: address..
For each track, the chain starts at sector zero, proceeds
through the even sectors (#,2,4,6,1%,12,14,16), then through
the odd sectors (1,3,5,7,11,13,15,17).

An initial disk directory is written into sector 1 of
track zero. This contains 2@ (a pointer to the first

- block of the free storage list) in its first location and

the five Fixed Address files (SYSZ, SySl, SYS2, SYS3,and
SysM) and addresses (14B, 15B, 16B, 17B, and 13B)as .entries.

Empty logical unit directories are written into sectors
4,5,6,. and :7 of track zero.

The Fixed Address files are generated as empty (EOF) and
written out. ~

The unconfigured Bootloader is written in sector three of
track zero.

(6) The configured System Loader is written in sector zero of

track zero.
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VI.E.1l4 GO TO

Purpose: To allow the user to transfer from the Executive to a
specified memory location.

Format: GO N
N is the octal address to which to transfer.

Comments: This command is useful in transferring to a core- -resident
program (such as the Debugger).
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VI.E.15 IF DISK

Purpose: Determine whether or not the specified unit is a disk
logical unit.

Format: ID UNIT ,
Where UNIT = a physical or functional unit

Comments: If UNIT is a disk logical unit, the next command in the

command line is executed. _If not, the remainder of the_command line
is ignored.
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VI.E.16 LIST

Purpose: To provide a listing of specified records of an ASCII file.

Format: LI SRCE DEST,LO,HI - _. :
Where SRCE = a pﬁy51cal or functional unit
DEST = a physical or functional unit

LO = First record to be listed (counting the next
record as number 1).

HI = Jast record to be listed.

Comments:

_If SRCE is not specified, DI is used.

If.DEST is not specified, CL is used,. ..

If 1.0 is not specified, 1 is used.

If HI is not specified, listing continues until an End-of-

File on SRCE.

In most applications, CL orLP would be used for DEST. If a cassette

deck or disk logical unit is specified, the effect is to copy the speci-
fied recoxrds from SRCE to DEST, a function which cannot otherwise be
performed. To skip records, BK could be used for DEST.

If .one wished, for example, to determine the contents of the second file
of the cassette in deck 2 by listing the first five lines, this could be
accomplished by using the command :

RE 2;SK 2;LI 2,,,5
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VI.E.17 LIST ALL UNITS

Purpose: To print the contents of the Functional Device Table (FDT).

Format: LA UNIT _ :
Where UNIT = unit on which to produce the listing.

Comments: The FDT is printed on UNIT in the same format as during the
system generation. '

If UNIT is not specified, CL is used.
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VI.E.18 LOGICAL UNIT DIRECTORY

PurEose: To list the file names comprising the specified logical unit.

Format: LD DUNT
Where DUNT = D1,D2,D3,D4 (logical units of disk drive D)
El,E2,E3,E4 (logical units of disk drive E)
Fl,F2,F3,F4 (logical units.of disk drive F)°
Gl,G2,G3,G4 (logical units of disk drive G)

comments: A logical unit consists of a list of names (up to five alpha-
meric characters, first alphabetic) in a fixed order. These names
correspond to files potentially, but not necessarily actually, on the
corresponding disk. These lists, corresponding to the four logical
units of the given disk, are kept in four sectors of track zero of that
disk: .

Sector (octal) Logical Unit

~ O O
W S

These directories can be set up by the user through use of QUEUE command.
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VI.E.19 QUEUE

Purposae: To set up a directory of the specified logical unit.

Format: QU DUNT,NAMELl,NAME2,. . .
‘ Where DUNT = D1,D2,D3,D4 (logical units of disk drive D)
El,E2,E3,E4 (logical units of disk drive E)
Fl,F2,F3,F4 (logical units of disk drive F)
Gl,G2,G3,G4 (logical units of disk drive G)
Where NAMEl, NAME2,. . . are file names.

Comments: (See comments under the Logical Unit directory command - ILD.)

The LUD for DUNT is set to consist of NAMEl,NAME2,..., and UNIT is
rewound, so that it is positioned at NAMEL.

QU DUNT deletes all names from the LUD, but does not delete the files
from the disk (or Disk Directory).

When the ecommand QU DUNT,NAMEl is given, NAMEl gets added to the LUD,
but NAMEL does not get added to the Disk Directory until it is used.
for an output function.
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VI.E.20 RESERVE FILE

Purpose: Reserve a file of a specified length.

Format: RF DISK,NAME,#
Where DISK = D,E,F,G
NAME = File nane
# Number of sectors

il

Comments: A file of the specified length and with the specified NAME is
created on the specified disk.

-If a file called NAME already exists on the given disk, its length is
checked, and additional sectors are added to it if it is shorter than
the number of sectors specified in the command.

The purpose of this command is to create a file in advance of operating
with it. This reduces the amount of head motion (therefore, time) re-
quired in actually writing a file, since the free storage list (in

track zero) does not have to be accessed each time another sector is
required.

If, during subsequent output to this file, all reserved sectors are
"not used when the file is closed (by writing an EOF) the unused
sectors are returned to the free storage list. . If more sectors

than were reserved are required during the actual output to the

file, additional sectors are taken from the free storage list. Thus,

one needs only to approximate the number of sectors required for
the file.
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VI.E.21 RESTORE

Purpose: Restore the original SIO configuration.

Format: RS

Comments: A "warm start" entry is made to the System Loader, and the
SIO driver area is restored from disk, wiping out the effect of any
Assign commands. ‘ ‘
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VI.E.22 - RENAME

Purpose: - To change the name of a specified file on a specified drive.

Format: RN DISK,OLDN,NEWN . ’
Where DISK = D,E,F,G (floppy disk drive)
' OILDN is the name of the file before renaming;
NEWN is the name of the file after renaming.

comments: The name is changed in the Disk Directory. Also, the name

word (which contains the name code computed from the file name) is
changed in each block of the file. If the file in question is Queued
on a disk logical unit, the name in the LUD is not changed.
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VI.E.23 REWIND

Purpose: To position a unit at the start of the first file.

Format: RE UNIT
Where UNIT = a physical or functional unit

Comments: If UNIT is a cassette deck, a rewind of the specified deck
is initiated, and control returns to the user without waiting for the
rewind to be completed.

If UNIT is a disk logical unit, the effect of the command is modification
of the in-core logical unit parameter table (LUPT)” to indicate that the

unit is positioned at the start of file 1 of that unit.

If UNIT is not specified, DI is assumed.
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VI.E.24 RUN

Purpose: To load a specified file from drive D and transfer control.

Format: - RU NAME,S.A.,parameters ~

Where NAME name of file.
S.A. =-'(octal) start address if standard not desired.
parameters - format determined by program being called.

Comments: Same as RD, except drive D is assumed.
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VI.E.25 RUN FROM SPECIFIED DISK

Purpose: To load a named file from a specified disk and transfer
control.

Format: RD DISK,NAME,S.A., parameters
Where DISK = D,E,F or G (floppy disk drive)
NAME = name of the file
S.A. address to which to transfer control if -
standard not desired.
parameters - format determined by program being run.

Comments: When this command is given, the Disk Directory is read from
DISK. This directory contains the names and starting sector addresses
of the files on that disk. If the name is not found, a message to

that effect is printed. Otherwise, the parameters are used to set up
PARAM through PARAM+7 of the Communication Region, S.A. is used to set -
STRTA in the Communication Region,.and a transfer is made to the System
Loader ELOAD entry with the appropriate drive and sector address.
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VI.E.26

SAVE

‘ Purpose:

Format:

To write an absolute binary format image of the area of
memory from FWA to IWA inclusively, capable of being loaded
into memory locations ADDR thru ADDR+ (LWA-FWA) at a later
time.

SA UNIT,FWA,ILWA, ADDR

Where UNIT = 1,2,3 (cassette decks)
D1,D2,D3,D4 (logical units of disk drive D)
El,E2,E3,E4 (logical units of disk drive E)
F1,F2,F3,F4 (logical units of disk drive F)
Gl1,G2,G3,G4 (logical units of disk drive G)

comments: The portion of memory lying between the two addresses FWA

and LWA

(inclusive) is written. on the specified unit as a series of

128-word absolute binary format records. That is,

g76403 A (#data words, i.e., 125, in high’
order)
FWA + 125 (n-1) , (starting address in memory of

data of the n-th record)

contents of first location
contents of second location

contents of 125-th location

checksum (sum of the address ahd'the’data
words)

If the number of words written is not a multiple of 125, the n-th

record i

If UNIT

s shorter, but of the same format as above.

is not specified, DP is used.

If FWA is not specified, then 2B is used.
If LWA is not specified, then FWA (one word) is used.
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If ADDR is not specified, FWA is used; ADDR specifies the intended
load address. Thus, the words written from memory locations FWA thru
ILWA will be loaded back into ADDR thru ADDR+ (ILWA-FWA).

N.B. No file mark is written after the data records, so multiple
saves can be used to build a file. When the desired portions of memory
have been saved, a file mark MUST be written (to close the file) using

the WE command.

(See example under COPY command.)
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VI.E.27 ' SKIP

Purpose: To position a unit at the start.of the N-th following file.

N

Format: SK UNIT,# -
Where UNIT
#

a physical or functional unit.
number of files to skip.

o

comments:; If UNIT is a cassette deck, successive "search" commands are
issued, and control returns to the user when the drive becomes "ready".

If UNIT is a disk logical unit, the in-core logical unit parameter
table (LUPT) is modified to indicate position at the start of the
#-th file following the current one.

. If UNIT is not specified,DIﬁs assumed.
If # is not specified, 1 is assumed.
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VI.E.28 :SAVE START ADDRESS

Purpose: To write an absolute binary format record of locations
2B and3B as the standard start procedure, using the specified
address as the start address (location 3).

Format: SS UNIT,ADDR S |
' Where UNIT = a physical or functional unit.
ADDR = (octal) start address desired.

comments: An absolute binary format record (to be loaded into locations
2B and 3B) is written on the specified unit, without distrubing locations
2B or 3B.

This is usually used in conjunction with, and usually prior to, the
Save command when building a file.

N.B. No file mark is written after this record.

If UNIT is not specified, the DP is assumed. .
ADDR must be specified.
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VI.E.29 TEMPORARY QUEUE

Purpose: To temporarily attach the specified file to the specified
logical unit. ’ '

Format: TQ UNIT,NAME
UNIT = disk logical unit
NAME = name of file to be attached.

Comments: The in-core LUPT is set up to the start of the file called
NAME. The in-core file number is backed up by one, so that when EOF
is detected in NAME, the LUPT is set up as it was before the TQ.

The LUD on disk is not modified, so TQ can be used with a write-
protected disk. '
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VI.E.30 VERIFY

Purpose: To compare one or more files.

Format: VE SRCE,DEST,

Where SRCE =
DEST =
#_-' =
MODE =

#, MODE:

a physical or functional unit

a physical or functional unit

number of files to compare

A(ASCII), BA(absolute binary), B(relocatable
binary)

comments: The remainder of the current file and the #-1 subsequent
files of SRCE are compared with the corresponding files of DEST.

If @ is specified for #, 1 is used, but the process terminates with
the detection of a file mark on SRCE. (Normally, a final read of
DEST would then be made and an error reported if no file mark were

detected there.)

If SRCE is not specified,DI is assumed. . - . -
If DEST is not specified;DP is assumed. o - e
If # is not specified, 1 is assumed. ’

If MODE is not specified, A is assumed.

(See the example under COPY.)
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VI.E.31 WRITE

Purpose: To allow ASCII data to be output directly into a file on
a unit.

Format: WR DEST,SRCE
(line of text)
(1ine of text)

(CTRL/D)
Where DEST = a cassette deck, a disk logical unit, T,L, or P

Comments: As each line is input from SRCE (normally a keyboard), it is
output to DEST. When the CTRL/D (followed immediately by Carriage
Return then Line Feed) is input, a file mark is written on DEST and
control returns to the user.

For example, if the user wanted to put a file of Batch commands at the
start of logical unit El, the following sequence could be used:

RE E1;WR El ‘ :

RE 2;SK E1;CO 2,E1;RE 23RE"E1;SK E1;VE 2,El -7 =.. Lot
RU. ASMB, , ,2;BX

(CTRL D)

If E1 is subsequently used as the batch input unit and DI, the above
sequence will cause a source program to be copied into the second
file of El and assembled, after which the system will leave the Batch
mode.

If DEST is not specified, DP is used.
If SRCE is not specified, CK is used.
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VI.E.32 WRITE END-OF-FILE MARK

Purpose: To terminate the current output file on a cassette or disk
logical unit.

Format: WE UNIT ' e e
Where UNIT = a physical or functional unit.

comments: If UNIT is a cassette deck a 3/4" gap of blank tape is
written, followed by a record consisting of the single character 4B

(control D, or EOT).

If UNIT is a disk logical unit, an end-of-file indication is written

in the current block of the current file, any remaining blocks of the
-file are released, and the in-core logical unit parameter table (LUPT)
is modified to indicate that the unit is positioned at the start of the

next file.

N.B. The integrity of the data written into a file is not assured unless
the file is properly terminated.

If UNIT is not specified, DP is assumed.

(See comments under the DELETE command
describing how the_remaining blocks of
the file are released)
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aVI.E.33 ZERO SYSTEM

Purpose: To clear all SIO disk buffers of any holdover sectors
before changing disk cartridges in a drive.

Format: z5

4

Comments: The hueristics used in the SIO Driver to minimize disk
sector reading and writing cause sectors to reside in core. If a
disk is changed in a drive, and a sector is accessed that resides in
core from the previous disk, SIO will use the old sector rather than
read the new one (usually resulting in a Format Error).

The ZS is used to clear out all SIO buffers so that there is no hold-
over, and all new sectors are read.
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VI.F

FDOS EXECUTIVE MESSAGES

1. The FDOS Executive prints messages when certain conditions
arise. Those which apply generally to the various commands are
as follows:
ILC :
The last command processed by the Executive is de-
fective in some way, most probably because an illegal
character appeared or because one of the parameters
does not £all within the expected set of values.
The Executive discards the remainder of the command
line and waits for the operator to type another.

NOT READY (unit)

When the Executive attempts to perform an operation
on a unit, the driver, DIO, checks to see if the unit
is ready before issuing the command. If the unit is
not ready, the driver returns the "not ready" in-
dication, and the Executive prints the "NOT READY
(unit)" message. -

WRITE LOCK (unit)

This message is printed if DIO returns the "write
locked" indication in response to an attempt to
write on a write-protected disk or cassette deck.

EOF (unit)

This message is printed if DIO returns the "end of
file on read" indication.in response to an attempt
to read data from a unit. This is usually not an
error condition during executive operations. It

is printed mainly to help the operator keep track of
the progress of multifile operations.

END OF TAPE (unit)

This message is printed if DIO returns the "end of
tape" indication on an attempted read/write operation.
This results in the termination of the command and the
loss of the remainder of the command line. The
Executive waits for the operator to type another
command.
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WRITE ERROR (unit)
This message is printed if DIO returns the "rate
error" indication in an attempt to write on a disk.

READ ERROR (unit)

This message is printed if DIO returns a "rate error"
or "CRC" (parity) error" indication in an attempt to

read from a disk, or if DIO returns a "parity error"

indication in an attempt to read from cassette.

FORMAT ERROR (unit)

This message is printed if, while accessing a named
disk file, the name code in the first word of each
sector does not..verify with the file name :(chaining
error).. '

UNKNOWN DEVICE (unit)
No such peripheral device has been defined (at
sys—gen time) in the system.

IMPROPER REQUEST (unit)
This message is printed if unit specified cannot
perform the function requested.

TYPE 'GO' WHEN READY

This message is printed after "NOT READY (unit)" and
"WRITE LOCK (unit)" messages and at other times.

When the operator types "GO", the Executive retries
the operation or goes on to its next task. If the
operator types "NO", the Executive aborts the command.

2. The "fixed address files" reserved for the basic FDOS soft-
ware system are named SYS@, SYS1l, SYS2, S¥YS3, and SYSM. To
protect these, and to allow for other protected files, any file
whose name begins with the letters "SY" is considered a "system"
file. When such names are input to the Executive the following
is typed for each reference:

SYxx?.
ARE YOU QUITE SURE?
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Only the response of "JA" will cause the Executive to continue
processing the requested command. Any other response will cause
the "ILC" message, and that command (plus the remainder of the
command line) will be aborted.

To avoid inconvenience when intentionally doing work with these
files, the Executive has two additional commands:

SE System name work Enable
SD System name work Disable

In the Enabled mode (SE), the above discussed verification
message is not typed, nor is a response expected. The "SD"

" command returns the Executive to the normal mode (ie., the

VI.G.

verification is performed on each "SY" reference). In addition,
the execution of a .RE, WE, FD, DL, RN, AQ, or QU command causes
the Enable mode to be exited at the end of the current command
line; an illegal command or system reload causes an immediate
exit from the Enabled mode.

PAPER TAPE EQUIPMENT CONSIDERATIONS

Since paper tape equipment does not have file-manipulation
capabilities, special considerations apply when it is specified
in a command. '

1. Ten nulls (feed frames) defihe an End-of-File on input from
paper tape. Thus, when mounting a paper tape on the low-speed
(TTY) reader, valid data for the desired file must be placed
within ten frames of the read station; if this is not done, an
"EOF LS TAPE" message will occur upon subsequent input from the
low-speed reader.

2. On input from the high-speed reader, nulls are ignored until
a valid record (of the specified type) is encountered; thus the
tape can be mounted at any point on the leader.

3. If an operation with paper tape is aborted before completion
(such as a compare error when verifying from paper tape to some
other device) the driver retains the fact that the paper tape

is in the middle of the file. Thus, if the operator positions
the paper tape back to the beginning, the driver must be informed

of this manual intervention. This can be accomplished by rewinding

the appropriate reader (RE HT or RE LT). A HLT 6¢B will occur,
thus reminding the operator to repOSLtlon the paper tape; when
complete, press RUN.
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4, If an ASR33 punch is used, two halts apply:

HLT 56B - printing complete; turn on low-speed
punch and press RUN.

HLT 55B - punching complete; turn off low-speed
punch and press RUN.
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VII.

VII.A.

'TI.A.l.

SYSTEM PROCESSORS

The FDOS system processors provided are (primarily) modified
versions of standard Hewlett-Packard programs. The modifi-
cations allow the various processors to be called by (and
return to) the FDOS Executive, thus acheiving automatic,
"hands-off" operation. The modifications also allow the
processors to position the I/0 media between passes, providing
the media is disk or cassette. If the I/0 unit defined is
paper tape, certain halts will occur during processor operation
to allow manual intervention; upon completion, RUN is depressed
to continue the processor. These halts are:

HLT 6B - end of paper tape; rewind tape, mount in
reader, and press RUN.

HLT 57B - end of source section; mount next paper
tape and press RUN.

HLT 56B - (ASR 33 only) printing complete; turn on
low-speed punch and press RUN.

HLT 55B - (ASR 33 only) punching complete; turn off

low~-speed punch and press RUN.
EDITOR
This program is a modified version of the Hewlett-Packard
Editor 20100B. 1Its operation is very similar to that described
in the manual HP 02116-9016, with the primary difference that
the " /D" device selection (instead of "/M") refers to .input and

output via FDOS functional units.

The folloWiﬂéwaiéEMSummary of the'editofézs dpéféﬁién can‘bé‘
supplemented by reference to the above-mentioned H-P manual:

Entry of the edit file.
The program asks for the edit file device.
The following answers are accepted:

/T Edit file is to be typed
/A Edit file is to be read from AK.. .. -~ -suria
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The edit file consists of combinations of the following
“commands:

/F,n Open the n-th file. That is, copy files from the :
Input unit to the Output unit until the beginning of the
n-th file is reached. /F,l is assumed if any edit command -
other then /L or /I,n appears as the first line of the

edit file.

/I,n Insert one or more lines after the n-~th line of the
currently opened file. The lines inserted are all those

lines of the edit file lying between this control state-

ment and the next control statement.

/D,n,m Delete line n through m of the currently opened
file. /D,n is used to delete the n~th line.

/R,n,m Replace lines n through m of the currently opened
file. /R,n is used to replace the n-th line. /R,n,m has
the same effect as /I,n-1 followed by /D,n;m. :

/CI}nym Insert text after the m-th character of the n-th
line of the currently opened file. The text to be inserted
appears on the line following this control statement.

/CD,n,m,k Delete characters m through k of the n-th line
of the currently opened file. /CcD,n,m deletes the m-th
character.

/CR,n,m,k Replace characters m through k of the n-th

line of the currently opened file. This is equivalent

to /ci,n,m~-1 followed by /CD,n,m,k.

/L,n IList'the n-th file. /L is equivalent to /I,1.
The only other command allowed in an edit file con-
taining this command is /E.

/é' Delete the last previous line of the edit file.

/E cClose the currently opened file (if any), i.e.,

copy the remainder of it to the Output unit and~termin-
ate the edit. Note that if a /L,n command appears as the
only other line in the edit file, no file is considered
to be open, so no copying to the Output unit occurs. ..
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VII.B

If an end-of-file is encountered before a /E command is found,
the editor says "END OF TAPE".

To read the remainder of the edit file from another tape,
position the new tape in the Input unit and type "GO".

To terminate the edit file, type /C followed by /E.
Specification of the symbolic file device.

The program asks for the symbolic file source device and the
symbolic file destination device. The possible replies are:

/D Use DI or DP.
/A Use AI or AP.

If an end-of-file or end of punched tape is encountered during
symbolic file input, the editor says "END OF TAPE". If further
symbolic input is not required, the edit process is completed.
and a return to the Executive is made via a transfer to the
System Loader (X754@B). If further symbolic input is required
(e.g., in the /F,n command), the Editor proceeds to input the
next file from the input device. If paper tape is being used,
the operator must mount the next tape in the reader.

ASSEMBLER

This program is a modified version of the Hewlett-Packard
Assembler 24031B. It is supplied in three versions: Floating
Point (ASMBF), EAU (ASMBE), and Non-EAU (ASMBN). It uses DI
for source input, DP for binary output, and offers a choice

of list output to HL or PL. Listing uses PL if the P option
is specified during the call of the assembler (e.g., k. ASNg#f
RU ASMBF,,,,P).

The assembler recognizes I/O options specified by the contents
of certain locations in the parameter area of the Communication
Region. If the assembler is loaded using the Executive
program, these can be set by a call of the form:

RU ASMB, ,Pl,P2,P3

NOTE: The calls for all three assemblers (ASMBF, ASMBE, and
ASMBN) are the same; the name of the version desired would be
used instead of ASMB. It may be desirable to delete the unused
assemblers from the working disk, and rename the desired one to
ASMB (see Software Installation section).
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If the Executive is not used, Pl through P3 must be set into
cells PARAM +1 (X7525B) through PARAM +3 (X7527B). Numbers
must be entered as their actual values, while letters are
represented by their 7-bit ASCII codes. Missing parameters
are set to zero. The parameters are interpreted as follows:

P1l:K = accept control statement from PK;

I = ignore first statement of the source program
(assumed to be the control statement) and
accept control statement from PK;

If Pl is any character other than I or K, the
control statement is expected to be the first
statement of the source program.

P2: The number, counting from one, of the file on
DI to be assembled; if not specified, defaults
to assembling the first file.

P3:P = Write listing and symbol table (if requested
in control statement) to PL; otherwise use HL.
'NOTE: If HL used and it is a disk logical unit,
a file must be queued on HL even though no
listing or symbol table is requested; this is
. because HL must be capable of receiving any
error messages, etc., that are generated.

The assembly control statement con51sts of "ASMB" followed by
one or more of the following:

A Absolute assembly

R Relocatable assembly

,B Produce a binary output

,L Produce a list output .

. T Write the symbol table at the end of the list output
(if any).

,C Pollow the assembly by a call to the Cross-Reference
Table Generator.

NOTE: If the listing is directed to HL, the normal error summary -

is also printed on CL at the end of each pass for the
operator's convenience.
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Use of the Assembly Control Statement C option causes the code
for CROS to be set in LERR (X7537B) before the transfer to the
System Loader (X754¢B) which occurs at the end of the assembly.
The program first clears PARAM+1l (X7525B) and then loads the
Cross-Reference Table Generator.

If the Assembler detects an End-of-Source Section condition
(End-of-File on disk/cassette or End-of-Tape on paper tape
prior to detecting an END statement), then the following
applies:

l If DI is a paper tape device, a HLT 57B is executed;
this allows the operator to mount the next paper tape
of the source program. Press RUN to continue the assembly.

2. If DI is cassette, the same HLT 57B considerations apply.
However, upon detection of the END statement (interpass
‘rewind) the Assembler will initiate a rewind, wait for
rewind completion, then issue a HLT 57B,C (103057B instead
of 102057B); this informs the operator to turn the cassette
over and position it to the begining of the source program.

- An Assembler Control Statement C option (call for CROS) is

' treated the same way (interpass rewind). -

3. If DI ‘is a disk logical unit, no halts occur; the Assembler
assumes that the various Source Section files have been
- Queued on DI prior to calling the Assembler.

The control statement errors "CS" and "R?" are printed on PL (in
- addition to HL if it was chosen in the assembler call) and a new
control statement is accepted from PK. If the original statement
was from the source program (DI), then the "I" option of the
assembly call is forced (see Pl parameter description).

The Floating Point instructions FIX and FLT can be used even
though the Floating Point hardware is not available. The Non-EAU
and EAU Assemblers generate calls to library functions IFIX and
FLOAT, respectively, and automatically provide for the external
statement linkages (as they do for FDV, FMP, FAD, and FSB).
Except for speed, the differences between the Non-EAU/EAU
Assemblers and the Floating Point Assembler are transparent to
the user.

In order to use the EAU shift-rotate instructions (ASR, ASL, LSIL,
RRR, RRIL, and SWP) the EAU hardware must be available; the Non-EAU
- Assembler does not recognize these instructions.
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VII.C.

The RAM instruction (not mentioned in most HP documentation),
which is used for executing user's microprograms, is implemented
in all versions of FDOS assemblers.

CROSS~REFERENCE TABLE GENERATOR

This program is a modified version of the Hewlett-Packard Cross-
Reference Symbol Table Generator program 24109B. It uses DI

for input of the source program and offers a choice of list
output to HL or PL. Listing uses PL if the P option is specified
during the call.

The Cross-Reference Table Generator recognizes several options
specified by the contents of certain cells in the parameter
area of the communication region. If the program is loaded

using the Executive program, these can be set by a call of the
form:

RU CROS,,P1,P2,P3

If the Executive is not used, Pl through P3 must be set into
cells PARAM+1l (X7525B) through PARAM+3 (X7527B). Numbers must
be entered as their actual values, while letters are represented
by their 7-bit ASCII codes. Missing parameters are set to zero.
The parameters are interpreted as follows:

P1l:K = accept a range of characters from PK, and do a
cross reference table of all symbols whose
initial characters fall into the character
range included between the two characters typed.
Otherwise, do a table of all symbols.

P2: The number, counting from 1, of the file on DI
to be processed.

P3:P = write output to PL. Otherwise, use HL.

If the Cross-Reference Table Generator program is to be called
automatically when the C Assembly Control Statement option is
specified, it must be on the system disk (if the Executive is
used) with the name CROS. In the case of an automatic call
from the assembler, Pl is cleared, and P2 and P3 are as they
were specified for the assembler.
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VII.D. DEBUGGER

II.D.1l.

The interactive debugger program (DEBUG) supplied by Dicom is
used to interface with machine language, SIO-oriented, user
routines as an aid in debugging. DEBUG provides for an active
breakpoint within the user's routines. The accumulators (A and
B registers) and memory can be examined and modified from the
console device TTY (either the standard HP-interfaced tele-
printer or "deck zero" Teletype/CRT) after a breakpoint has
occured.

When the breakpoint (that has been inserted in the user's program)
is encountered, DEBUG is entered via a jump through location 4B.
Upon entering DEBUG via the breakpoint, the contents of the A,

B, Overflow, and Extend Registers are saved; thus these registers
can be restored by DEBUG when returning to the user's routine

via the Proceed or Run Commands of DEBUG. When entering DEBUG
via the breakpoint, the breakpoint address and the values of the
A and B registers are printed on the console device; at this
point DEBUG can be used to examine memory locations, dynamically
"patch" the user's program, establish a new breakpoint, and
re-enter the user's program. -

DEBUG commands are single keystrokes (usually letters) pre-
ceeded by an argument when applicable. The argument defines
a memory address. The commands recognized by DEBUG are
described below.

DEBUG COMMANDS

N/ Print contents of location N. Location N is then
open, so an octal number followed by RETURN or
LINEFEED will cause that number to be stored into
location N. If no number is typed before the
RETURN or LINEFEED, location N is not modified.

N; Print contents of location (N+offset). This
location is now open, as above.

/ Reopens location N.

-e

Reopens location (N+offset).

LINE Close current location (N or N+offset), changing the
FEED contents if a number was typed before the LINEFEED,
and open next by typing
(N+1)/ XXKXXX
or (N+1); XXXXXX
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RETURN Same as LINEFEED, except that the next location is
not opened.

A Same as LINEFEED, except that the previous location,
{ rather than the next, is opened. ,

g/ Examine and open the A-register location. This
location is set to the value of the A-register on
each entry into DEBUG, and it is used to set the
A-register before transferring control in response

to P or R.
1/ Same as @/, except for the B-register.
B Examine and open breakpoint. A value of zero

indicates that there is no breakpoint. A non-zero
breakpoint causes a JSB 4B,I to be placed in the
location specified just before the DEBUG transfers
control in response to P or R. (N.B. Location 4B
is used as a pointer). A breakpoint can not be
used on multiple-word instructions.

E Examine and open the E and O location. This location
is set to the values of the Extend and Overflow
registers on each entry into DEBUG, and it is used to
set them before transferring control in response to
P or R. The format of the word is: E=bit 15;

O=bit 4. : ‘

I Examine and open the location specified in bits
1l4-g of the contents of the last location opened.

J Examine and open break éointer location.

NL Relocate DEBUG by a multiple of 2@@@B, so that it
resides on the memory page containing location N.

M Examine memory referenced by last contents.

P Proceed from a breakpoint. When a breakpoint has

been inserted into a program at location XXXXX and
the program reaches that location, the debugger
prints.

XXXXXB aaaaaa bbbbbb

Where aaaaaa and bbbbbb are the contents of the A-
and B- registers. The operator can now use DEBUG

VII-8



commands to modify memory locations (including
XX¥XX), move the breakpoint, change the values of
A,B,E and 0O, etc. If it is then desired to continue
execution of the program, the P command is used.

If the breakpoint has not been moved, then P cannot
be used if XXXXX contains a JSB to a subroutine
which expects an argument in a location relative to
the location of the JSB, or which has a return to
any location other than one of the two locations
following the JSB.

NP Proceed from the breakpoint N times.

NR Run from location N. A,B,E and O are set and
control transfers to location N.

S Proceed from the breakpoint, but suppress break message.

NS Proceed from the breakpoint N‘times, but suppress all
but last break message.

NT Trace - move breakpoint to location N and proceed
from the breakpoint.

X Examine and open the offset register. This is the
offset used in connection with the semicolon.

IT.D.2., STARTING DEBUG

When DEBUG is called via the Executive, it is loaded into locations
@420@3B through approximately @54@@B, and is automatically executed;
it assumes that the console device is on channel 12B (since DEBUG
is a "stand-alone" program that does not use the SIO driver package).
If a different channel is desired, halt the computer, set bits

5 through @ of the location 42@1B to the desired channel (with

bit 15 = 1 if "deck zero" is used), and restart the computer at
location @42@@B. If it is desired to write this modified version
of DEBUG to the disk, relocate DEBUG (use @2#@L), reload the
Executive (use X7544R), remove the write protect tab from the
system disk, and use the following command string to write

DEBUG to disk:

TQ D1,DEBUG;SA D1,2@¢B,140¢B;WE D1

VII.E. FDOS FORTRAN COMPILER

The FDOS FORTRAN package consists of modified versions of the
Hewlett-Packard FORTRAN pass one and pass two programs (HP 20548A).
Pass two is supplied in two versions; Floating Point/EAU(FOR2E)

and Non-EAU (FOR2N). The package uses DI for source input, SC for
intermediate-~tape storage, DP for binary output, and offers a
choice of list output (if requested) to HL or PL.
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FORTRAN recognizes options specified by the contents of certain
locations in the parameter area of the Communications Region.
If FORTRAN is loaded using the Executive program, these can

be specified by a call of the form:

RU FORT, ,Pl,P2,P3,P4

If the Executive is not used, parameters Pl through P4 must be
set into cells PARAM+1 (X7525B) through PARAM+4 (X753¢B). Num-
bers must be entered as their actual values, while letters are
represented by their 7-bit ASCII codes. Missing parameters
are set to zero. The parameters are interpreted as follows:

Pl:K = accept control statement from PK;
I = ignore first statement of the source program
(assumed to be the control statement) and
accept control statement from PX;

If Pl is any character other than I or K,
the control statement is expected to be the
first statement of the source program.

P2: the number, counting from one, of the file
on DI to be compiled; if not specified,
defaults to compiling the first file.

P3:P = write all listings and symbol table (if
requested in control statement) to PL;
otherwise use HL.

NOTE: If HL used and it is a disk logical
unit, a file must be queued on HL even though
no listing or symbol table is redquested;

this is because HL must be capable of re-
ceiving any error messages, etc., that are
generated. '

P4:E = use Floating Point/EAU version of pass two
(FOR2E) .

X = use FOR2X or FOR2F version of pass two; these names
or F have been included in order to accomodate user-
supplied (or future) versions of pass two.

If P4 is any character other than E, F, or

X, the Non-EAU version of pass two (FOR2N)
will be used.
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The compiler control statements consist of "FTN" followed by
one or more of the following:

A Produce Assembly level listing (Pass two)
,B Produce Relocatable Binary
L Produce source listing (Pass one)

T Produce Assembly level symbol table only
(Pass two) .

The FDOS FORTRAN Compiler called is stored on disk in two files:
pass one (FORT) and pass two. FORT performs an initial pass
over the source program, converting the FORTRAN statements into
an intermediate binary form. This intermediate binary file is
written onto a scratch file (the first file on SC is used),
which is read by pass two and translated into standard relo-
catable binary format.

To operate FORTRAN, the user must Queué& the FORTRAN source

program in DI, Queue a file for the relocatable binary as the

next file on DP, Queue a file on SC for the intermediate-tape, and
Queve a.file:on HL.(if required).. _ IfiHL.is specified foxr:list

and HL is a disk logical unit, a file must be available (even
though no listing is requested; see P3 description); if this

is not done, the compiler will halt with an "End-of-tape in
write"(HLT 66B, see Section IV.C.1l).

A scratch file must be Queued as the first file on the scratch
unit (SC). This scratch file can be left on the disk, where

it will be used each time FORTRAN is run, or it may be deleted
after FORTRAN is run. FORTRAN will run faster if the scratch

file already exists on the disk, so it is wise to simply leave
the temporary file on the disk.

After the files have been Queued appropriately, the user types:

RU FORT, ,P1,P2,P3,P4
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VII.F

When the program comes into memory it positions DI and ejects
a page on the list unit (just a "thunk" on PL if the Form Feed
option is in effect). Then it waits for the user to type the
control statement if the Pl =K or I. The compilation is then
performed, and the program returns to the FDOS Executive by
transferring to the System Loader (X754¢B).

DISK UTILITY PACKAGE

The FDOS Disk Utility Package (DUP) was designed primarily to
duplicate disks. It is structured to copy and/or verify on a
track .for track basis (instead of being sector oriénted as is
the rest of FDOS). This approach results in a significant
saving of time; it takes approximately forty-five seconds to
reporduce (copv and verify) an entire 131K word disk using
DUP, vs. two and one-half minutes using a sector for sector
basis.

DUP is not part of the Executive, since DUP requires 4K of
memory (two tracks) for buffers.

When DUP is called, command information is passed via the
standard parameter scheme. If DUP is called using the
Executive program, these can be specified by a call of the
form:

RU DUP,,Pl,P2,P3,P4,P5,P6
If the Executive is not used, parameters Pl thru P6 must be
set into cells PARAM+1 (X7525B) through PARAM+6 (X7532B).
Numbers must be entered as their actual values, while letters
are represented by their 7-bit ASCII codes. Missing parameters

are set to zero. The parameters are interpreted as follows:

Pl: command; C (copy), V (verify), or R (reproduce-
copy and verify).

P2: source disk drive (SDISK); D,E,F,G, or S.

P3: destination disk drive (DDISK); D,E,F,G, or S.
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P4: initial disk address (FSECT).
P5: final disk address (LSECT).

P6: target disk address (TSECT; initial sector
on destination disk drive).

NOTE: Parameters entered for sector addresses are treated as
decimal values unless followed by "B".

Default values for the parameters are:

Pl’(CMD) Co=

R

P2 (SDISK) = S

P3 (DDISK) = E

P4 (FSECT) = @

P5 (LSECT) = FSECT if FSECT is specified,
else use 1777B.

P6 (TSECT) = FSECT

If "D" is specified for either SDISK or DDISK, then when DUP
is loaded it types

DISKS READY?

to allow the operator to place the desired disks in the drives.

A response of "Y" initiates the specified command. A response of
"X" causes an Executive reload via a transfexr to the System
Loader. Defining SDISK as "S" (meaning a "system" disk) causes
drive "D" to be used, but DUP skips this question.

When DUP has completed processing the specified command it types

DONE
SYSTEM READY?

to allow the operator to exchange disks. A response of "A"
(again) causes DUP to repeat the specified command; a response
of "Y" causes the Executive to be reloaded via a transfer to the
System Loader (NOTE: a "system" disk must be installed in

drive D).
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If DUP is called using defaults for all parameters (RU DUP)
the disk in drive D is duplicated (copied and verified) onto
drive E. DUP communicates using the Console List and Console
Keyboard (CL nad CK) units.
ERRORS:
If the parameters entered are in error, DUP types
ILLEGAL REQUEST
and reloads the Executive via a transfer to the System Loader.
If an error is detected during verification, DUP types
COMPARE ERROR
and proceeds to the "SYSTEM READY" question.
If bit 15 is set between transfers, then DUP types
ABORTED

and proceeds to the "SYSTEM READY" question.

All device errors cause SIO/XIO halts; see Section IV.C.l.
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VIII.

IIT.A,

FDOS BCS PACKAGE

DPCS is an absolute program which runs in the SIO environment

In addition to the Basic Control System Drivers provided, other
programs are needed to allow the Hewlett Packard computer user
to take full advantage of the FDS in a BCS environment. The
FDOS BCS package provides disk I/0 facilities during the Pre-
pare control System process. It also provides console device
interaction, I/O capabilities, and an interface with the SIO
Driver package (and, consequently, with the entire FDOS system
if desired) during the loading process.

The FDOS BCS package contains the following modules:
*Disk Prepare control System (DPCS), absolute binary
*Input/Output control (.IOC), relocatablé binary -
*Teleprinter BCS Driver (D.@@), relocatable binary
*Cassette System BCS Driver (D.35), relocatable binary
*Floppy Disk System BCS Driver (D.36), relocatable binary
*FDOS Relocating Loader (RLOA), relocatable binary
*¥Subroutine ILibrary, relocatable binary

In addition, a configured BCS file (ABCS, Absolute Basic control

System) is provided; this file was built using the above modules

and hardware configuration in Section V.A.

DISK PREPARE CONTROL SYSTEM

The Disk Prepare Control System (DPCS) is a modified version of
the standard Hewlett Packard Prepare Control System (PCS).

DPCS processes relocatable modules of the Basic Control System
and produces an Absolute Basic Control System file (ABCS) that
is configured to work with a specific hardware configuration.

It creates operating units of the Input/Output Ccontrol subroutine
(.I0C), the equipment driver subroutines (BCS Drivers), and the
Relocating Loader (RLOA). It also establishes the contents of
certain locations used in interrupt handling. Options are
available to define the equipment driver modules and other BCS
system subroutines as relocatable programs to be loaded with the
user's object program.

using the configured SIO Driver (see Section V). The order in
which the BCS modules are loaded and processed by DPCS is not
significant, except that the disk BCS Driver must be the first
module loaded and the FDOS version of the Relocating Loader
must be the last module loaded. Two modules, the Input/Output
Control subroutine and the Relocating Loader, require that

the parameters be entered via the keyboard after being loaded.
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The EQT input of IOC has been modified in two ways to handle the
D.36 driver: first, the Unit Number can be one or two digit

octal value in the range @ to 37; secondly, another input follow-
ing the Unit Number has been added which defines the offset
between the disk data channel and the disk control channel as

a "¢" followed by a one or two digit octal value in the range

1 to 17. Thus, the Equipment Table Statement is of the form:

nn,D.ee(,D) (,Uu(u)) (,co (o))

The first word of the EQT has been changed to assign bits 1@ thru
@6 to the Unit Number (instead of bits @8 thru @g6), and to assign
bits 14 thru 11 to the disk control channel offset. These added
bits (14 thru g9) were previously unused.

In addition to the above changes, all loader diagnostics and
completion of DPCS cause a reload of the Executive (v1a a
transfer to the System LOader, X7544B) : B

coaluded Sl Ll ® oo R
DPCS is an absolute program which runs in the SIO environment;
it uses the SIO Driver to load the various BCS modules from

I and to: wrlte the: conflgured BCS flle (ABCS) onto DP.

iEahats 27 QN R T
PN =N [

Since the SIO Driver has been configured for the I/O aspects
(see Section V.A), most of the initialization phase of HP's
PCS is not required in DPCS. It should be noted that DPCS can
be used to prepare a BCS system for a hardware configuration
different from the one that DPCS is being run on. This is -
possible because the ABCS file is not built in core, but on
the disk.

'Tbmopéréfe'DPCS,;bréceédfas*foiioWéﬁ

1. Since the BCS Drivers to support a hardware configuration
defined 'in Section V.A are Queued on D3 of the "skeleton" disk
shipped from the factory, it is only necessary to reassign DI
to this unit prior to calling DPCS. This, along with obtaining
a list’ of the modules that will subsequently be processed by
DPCS, is accomplished by typing

AS DI,D3;1D DI
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The Executive responds by typing

D.36
D.36X
D.gd
D.35
.IOC.
RLOA

If additional BCS Drivers are to be incorporated, they should be
copied to disk and Queued to DI preceeding RLOA.

2. Open a file on DP to receive the ABCS file generated by DPCS,
and call DPCS by typing

QU DP,ABCS;RU DPCS
" ﬁOTE: Foiiéwing this section is a sample dialog of DPCS.
3. DPCS will be loaded, and will type

FWA MEM?
requesting the first word of available memory, i.e., the first
word in the base page following the locations required for in-
terrupt processing; this word defines therstartcof.the BCS system

linkage area. Here, as with all subsequent addresses requested
by DPCS, reply with an octal number.

4. DPCS will type

LWA MEM?
requesting the last word of available memory. This word is
usually the location prior to the protected area (e.g., X7677B),
or the location prior to the FDOS System Loader (X7533B) so that
the BCS system may interact with the System ILoader (and there-
fore, the entire FDOS if desired). Reply appropriately.
5. DPCS will type

SYS RST?
requesting the system restart address to be used by BCS when

returning to the SIO environment via the System Loader. Use
X7544 (cold start) since SIO and BCS use different in-core

buffers . and tables. ) U
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6. DPCS will type
*LOAD

informing the operator that it is ready to process a BCS module
from the system Input unit (DI). The modules may include .IOC,
the various BCS drivers, and the Relocating Loader (RLOA). To
cause a module to be loaded, strike any key on the keyboard
followed by Return-Line Feed. The "*LOAD" message is repeated
after each module is loaded until RLOA has been processed.
Diagnostics are printed if certain error conditions occur during
the loading.

The absolute lower and upper bounds of each module within BCS
are listed after the module is loaded. The format is as follows:

MODULE NAME
11111 cuuuuu

NOTE: For details of Input/Output control (.IOC) and the
Relocating Loader (RLOA) operation, the user should
refer to the Hewlett Packard BASIC CONTROL SYSTEM
manual, P/N 02116-9017; to A POCKET GUIDE TO THE
2100 COMPUTER, or to A POCKET GUIDE TO HEWLETT-
PACKARD COMPUTERS; or to A POCKET GUIDE TO INTERFACING
HP COMPUTERS. " -

7. When .IOC has been loaded, DPCS requests the information
needed to construct the Equipment Table (EQT), the Standard
Equipment Table (SQT), and to define the Direct Memory Access
statement. Refer to the dialog following this section for
examples of these.

8. When RLOA has been loaded, DPCS requests the parameters
needed to set the interrupt linkages for input/output processing;
for examples, refer to the dialog following this section. When
these have been supplied, DPCS goes on to Processing completion;
the final step in DPCS processing is the writing of the Absolute
Basic control System file (ABCS) on the system OQutput unit (DP).
When this is completed, control is returned to the FDOS Exec-
utive via a transfer to the System Ioader.
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TIII.B.

FLOPPY DISK SYSTEM BCS DRIVER, D.36

The FDS BCS Driver (D.36) is a relocatable driver operating in
the interrupt environment which accesses the disk data in the
same format as does the SIO Driver. D.36 accepts commands and
returns status in the standard form expected by the Input/Output
control program (.IOC). This driver is not designed to be used
with the Hewlett Packard Buffered IOC, since that program cannot
assure the sixty microsecond interrupt response time required

by the FDS.

A seperate BCS module, D.36X, is also provided. This module
contains the Logical Unit Parameter Tables and Buffers for D.36,
which D.36 refers to with externals to determine how many buffers
are available and how many drives are to be supported. The
source (SD36X) of this module is also provided so that the user
can edit the module to any unique requirements.'

The commands on the following page are accepted by the driver.
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Bits
1111119090009
5432189876 Operation
PP IFXXXXXX CLEAR REQUEST
B FLXXXXXSZ READ ASCII RECORD
P FLXXXXXL READ BINARY RECORD
P FLXXXX1L1 READ VARIABLE BINARY RECORD
IFLEXXXXX M WRITE ASCII RECORD
gPgLIXXXXXL1 WRITE BINARY RECORD
P LIXXXPBFL WRITE END-OF-FILE
g71L1IxxXxXXpg1l1 SKIP ONE ASCII RECORD
gFLLXXX1L@gSY REWIND i
gF11lxxXxXx118 SKIP TO END-OF-FILE
gg1lLlxxx1l1ll SKIP ONE VARIABLE-BINARY RECORD
NOTE: A read record command with a buffer address of zero

will produce a skip-one-record of the designated type
(i.e., ASCII, binary, or variable binary). All other
commands are rejected by the driver.

PR
ceon

k]

M 3
o D
o

N
Nod

following status returns are generated by the driver:
Bits '

76543214g Meaning
I1XXXXXXX END-QOF-FILE DETECTED
X1 XXXXXX REWIND JUST EXECUTED (AT BOT)
XX1IXXXXZX END-OF-TAPE ON READ, DISK FULL ON WRITE
XXX1XXXX WRITE ERROR (OTHER THAN WRITE PROTECTED)
XXXX1IXxXxX BROKEN TAPE (SECTOR CHAINING IN ERROR)
XXXXX1XX WRITE PROTECTED
XXXXXX1X READ ERROR
XXXXXXX1 - DEVICE BUSY OR NOT READY OR INOPERABLE

Bit 14 of EQT word 2 is set for read errors and write
errors other than write protected.

The Driver returns to .IOC. with the followingAconditions:

A REGISTERS B Meaning
oS0 B/ v/ R I A A O A OPERATION INITIATED, IN PROGRESS
1gp808 ppega4g OPERATION EXECUTED AND COMPLETED
o 0 I A B T N « A A I ILLEGAL FUNCTION WAS REQUESTED
ggEgoggL 1ggggg DRIVER OR DEVICE IS BUSY OR NOT READY

OR A "BROKEN TAPE" CONDITION EXISTS

If the EQT is incorrectly configured, i.e., illegal ILogical Unit

number or the DMA state from EQT does not match DMA state of the

driver, then the #***FATAL***%* halt at "IOERR" (in.IOC) will occur,
with A = 3 (for misconfiguration) and B = absolute address of the
"JSB .IOC".
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VIII.C. DISK DATA I/O DURING BCS OPERATION

Since the disk is a file-oriented device, and since D.36 has
file-manipulation capabilities, the disk can be thought of as

a mag tape. Thus, a user program can store and retrieve data o<
on disk by using the FORTRAN Auxilary Input/Output Statements
of REWIND and ENDFILE as an example. However, prior to doing
disk I/O, the file or files must be "opened" on the appropriate
disk logical unit (the Unit Reference Numbers defined in the
EQT during DPCS) and the Logical Unit Directory set up; this is
anagolous to mounting the mag tape.

This "opening" of files and LUD set up can be accomplished via
the Queue command of the FDOS Executive prior to calling the
user program. It may also be appropriate to use the Reserve [ ':
File command to reduce the amount of head slewing (see QU and
RF command descriptions in Section VI).

During some application programs it may be desirable to have
the same file Queued on both the Output Unit and the Input Unit.
Thus, the user program could output an array, "close" the file
(ENDFILE), reposition the file (REWIND), then input and process
the array.

A note of caution is appropriate here. The .IAR. routine of
the standard HP formatter reads data in fixed blocks of 120
characters (60 words) during an Unformatted Read. Thus, calls
must be in multiples of 60 words, or input data will be lost
(i.e., i1f 50 was requested, words 51 thru 60 would go to the
"bit bucket"). Also, during Unformatted Read, the total number
of words requested must be a multiple of 60.
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VIII.D. THE CASSETTE SYSTEM BCS DRIVER, D.35

D.35 is a relocatable driver for the cassette system. It

accepts commands and returns status in the standard form expected
by the Input/output control program (IOC). This driver is not
designed for use with Hewlett-pPackard Buffered IOC, since that
program cannot assure the 2 ms interrupt response time required
by the cassette systemn. '

The following commands are accepted by the driver:

Bits 15 ~ 12 Operation:
0 Clear
1 ' Read a record

Bit 6 = 1 for binary, @ for ASCII

2 Write a record
Bit 6 = 1 for binary, @ for ASCII

3 control function:
Bits 8 - 6 Function:
1 Write End-of-File
3 Skip one record
4 Rewind
6 Skip to end of file
7 Skip one record

Any other commands are rejected by the driver.

The following status returns are generated by the driver:

_Bit Meaning:
7 End-of-file detected during read
6 Leader detected after rewind
5 Leader detected after operation other than :
rewind
4 Write command rejected, but not for write

protected cassette

3 , Not Used
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2 Write protected cassette
1 Error detected during read
g Device busy (not ready)

End of tape status (Bit 5) can only be cleared by issuing a
rewind command. Read error (Bit 2) and write commands rejected
for reasons other than write protected cassette (Bit 4) cause
Bit 14 of EQT word 2 to be set.

VIII.E. THE ABSOLUTE BASIC CONTROL SYSTEM FILE

The Absolute Basic Control System file (ABCS) was built with
DPCS and the hardware configuration defined in Section V.A.
The following differences exist between the Relocating Loader
module (RLOA) of this file and the standard Hewlett Packard
Relocating Loader:

*Interaction is via the console device rather than
the Switch Register :
*¥All loader diagnostics cause a return via the System
Restart Address (see Section VIII.A.5).
*The subroutine library is a file named LIBN, LIBE, -
LIBF, OR LIBX Queued on the library unit D4.
*After writing an absolute binary file, or in response to
a HALT call, ABCS executes a JMP to the System Restart
Address (see Section VIII.A.S5).

When ABCS (of which RLOA is a module) is loaded, the message
"4#0PT" is typed on the console device. The user must respond
with one or two characters as follows: '

"p" requests writing an absolute binary file on the
system Output unit (Unit-Reference no. 4, normally E2),
followed by a file (on the system Output unit) containing
the entry point list; if a second file is not Queued

on the unit, the entry point list is lost.

"L" requests printing a bounds list on the system list
device (Unit-Reference no. 6, normally E3). All other
characters have no effect, except that they are counted
(e.g., "Q" signifies to the program that no options are
desired) .

Whenever an end of tape condition (e.g., a File Mark) is
encountered, the program types "*LOAD". At this point the
user must type one character (D,F,I;N,T,E or X), and.may
type "L" if. desired.
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VIII.F.

These have the following meanings:

I Load another file from the system Input device (as

defined in SQT).
D = Proceed to the end-of—loading phase.
T = Terminate loading.
N = Load from LIBN (Non-EAU Library).
E = Load from the LIBE (EAU Library).
F = Load from LIBF (Floating Point Library).
X = Load from LIBX (User-supplied library).

L = (with any of the above) Produce a bounds list on the
system list unit (Unit-Reference no. 6, normally E3);
if a file is not Queued on the list unit, the bounds
list is lost.

At the end-of-loading, the program types ""*LST". The user
must type one character:

L = Produce an entry point list on the console list
device (Unit-Reference no. 2, normally the teletype)

Any other character = Do not produce an entry point list
on the console device

Upon completion, ABCS prints the "*END" message, and reloads
the Executive via a transfer to the System Restart Address
(normally the System Loader "cold start", X7544B).

BCS DEBUGGING SYSTEM .

The debugging routine provided by Hewlett Packard as part of

the standard BCS package is fully compatible with the FDOS BCS

package. The user is refered to the Hewlett Packard BASIC
CONTROI SYSTEM manual, P/N 02116-9017, for integration and
operation instructions.

.. .
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VIII.G.

*AS DILD3
*LD DI

D3

De34

De36X .
Detih \
D.as

+10C.

RLOA

*Ql} DP»ABCS -
*RU DPCS

FuWa MEM?

25

LWA MEM?
27533

SYS RST?
27544

* LOAD
7

De36
25365 27533

* LOAD
z
De36X

24716 25364

% LOAD
z

DeAQ
24162 24715

* LOAD
z

D«35
23320 24161

* LOAD
Z

10C

parar 23si1.

SAMPLE DIALOG FFOR DPCS

Logical Unit D3 is Assigned to DI.
A Logical Unit Directory for DI is
obtained to show which modules will
be processed by DPCS.

A file is opened on DP to accept ABCS.
DPCS 1is called.

The First Word of Available memory, the
Last Word of Available memory, and the
System Restart address is defined.

DPCS is ready to process modules; "z"
(or any character) directs it to load.

The FDS BCS Driver is loaded and its
bounds listed.

The FDS BCS Driver's "externals" module
is loaded and its bounds listed.

The teleprinter BCS Driver is loaded and
its bounds listed.

The cassette system BCS Driver is loaded -

and its bounds listed.

IOC is loaded and its bounds listed.
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SAMPLE DIALOG FOR DPCS (Continued)

* TABRILLE ENTRY
‘ Unit~
Reference

10-D.365U0-C1 - 7
16>D«36:,U15C1 lg
10,D.36-U2-C1 11
10-De365U25C1 12
10sD«36-U45C1 13
195D 365U5:C1 14
-105D«365U6:C1 15
160-De36:U75C1 1l6
12,D00 . 17
14>Dc¢35-U0 2g
14.D«355 U1 21
14-D355 U2 22
145D.355U3 ‘ 23
/K

SQT?
-KYBD?
17
-TTY?
17
-LIB?

7 .
=PUNCH?
15
-INPUT?
14 ‘
~-LIST?
16

DMA? R

9]
* LOAD
z

LOADR -
20345 23005

INTERRUPT LINKAGE?

10,20:,1.36
11:21-C-36
12,2251 .00
13107013

14,2451.35
/R :

The Equipment Table is defined; Logical
Unit D4 becomes EQT entry 7, D1 becomes
1¢, D2 becomes 11, D3 becomes 12, E4
becomes 13, El becomes 14, E2 becomes
15, E3 becomes 16, cassette deck zero
becomes 2@, deck 1 becomes 21, deck 2
becomes 22, deck 3 becomes 23, and the
teleprinter becomes EQT entry 17,

Unit-Reference numbers are assigned to
the units in the Standard Equipment
Table. The Library will be D4, system
Output (PUNCH) will be E2, system Input
will be El, and High-speed List (LIST)
will be E3.

No Direct Memory Access channels are
available.

The Relocating Loader is loaded and its
bounds listed.

The Interrupt Linkages are defined for
channels 1¢, 11, 12, and 14; since no -
BCS Driver was included for the device
in channel 13, a halt will be executed
if an interrupt occurs on channel 13.
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«SOT.
«FOTe
C.36

D.gF\

DICOM
1.36
RETRY
«BUFS
SLUPT
« STRL
10FRR
NBLIFS
NLOGU
De 0

.00

«BUFR
De35
1.35
«I10C.
DMACH
DMAC2
XSQAT
XEQT
LST

«LDRe
«MEM
HALT

SAMPLE DIALOG FOR DPCS (Continued)

23nP s
P31 4
D LALHNS
25646
25365
26431

P 6345,

25322

25324

LaTY
23275
P47l 6
253323
24162
24336
23247
23320
23757
23191
23316
23317
23314

23315 -

203176
o0an1
227717
22774

*SYSTEM LINK
ARA2S BAMN3NI

*7ZS3RS

*

A list of the entry points is printed.

The bounds of the System Linkage area
are printed. Upon completion of the
writing of the ABCS file to DP, the
Executive is automatically reloaded.
Note that ABCS is built on disk, not
in core. After returning to the
Executive, we zero out the system and
restore the I/0 assignments.
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1R

COMMAND

Add to LUD.
Assign.
Batch.
-Batch Exit.
Comments.

Copy.

Directory.
Directory with
Addresses.

Delete.

Dump Disk.
Dump Memory.
Dump Records.

Format Disk.
Go To.

If Disk.
List.

List All Units.

Logical Unit
Directory.

Queue.

Reserve File.

Restore.

Rename.

Rewind.

Run.

Run from speci-
fied Disk.

Save.

Skip.
Save.Start
address.
Temp. Queue.
Verify.
Write.
Write EOF.
Zero System.

DOS COMMAND SUMMARY

SARTAEA

oM

FORM

DI

DA
DL
DD
DM
DU

FD
GO
ID
LT

LD
QU
RF
RS
RN
RE
RU

RD
SA

SK

ss
TQ
VE
WR
WE
VAL

DUNT,NAM1,NAM2,-. ..
FUNT, PUNT, LCTR,PGCTR
NAME

NAME

Text
SRCE,DEST, #, MODE

DISK,DEST

DISK,DEST

DISK,NAME
DEST,DISK,LO,HI
DEST,LO,HTI
SRCE,DEST,LO,HI,MODE

DISK
ADDR
UNIT
SRCE,DEST,LO,HI

UNIT

DUNT
DUNT,NAM1,NAM2, ...
DISK, NAME, #

DISK, OLDN, NEWN
UNIT
NAME, SA,parameters

DISK,NAME,SA,parameters
UNIT,FWA,LWA

UNIT,#

UNIT,ADDR

UNIT, NAME
SRCE,DEST, #, MODE
DEST, SRCE

UNIT

DEFAULT CONDITIONS

None.
LCTR & PGCTR as before.
NAME = next file on BC.

NAME = next file on BC.
N. A.
SRCE = DI, DEST = DP,
# = 1, MODE ='ASCII.
DEST = CL.
DEST = CL.
None.
DEST = CL, LO = 2, HI = LO.
DEST = CL,, LO = 2, HI = LO.
SRCE = DI, DEST =c¢cL., LO = 1,
HI = EOF, MODE = ASCII.
‘None.
None.
None.
SRCE = DI, DEST =CL,
LO = 1, HI = EOF.
UNIT = CL.
None.
None.
None.
N. A.
None.
UNIT =DI.
None.
None.
UNIT = DP, FWA = 2,
" LWA = FWA.
UNIT =DI, # = 1.
UNIT = DP.
None.
(same as Copy).
DEST = DP, SRCE = CK.
UNIT = DP.
N. A.



The following parameters are used with FDOS Executive commands:

ADDR = octal address

# = number of files or sectors to process

DEST = any functional or physical unit

DISK =D, E, F, or G (floppy disk drive)

DUNT = D1, D2, D3, D4, El,...,G4 (logical units of DISK)
FUNT = functional unit

FWA = first word address

HI = last record or address to be processed

LCTR = page-spacing line counter

LO = first record or address to be processed

WA = last word address

MODE = mode of data; A (ASCII), BA (absolute binary),

or B (relocatable binary)

NAME = name of a disk file

PGCTR = page-spacing character

PUNT = physical unit

SRCE = any functional‘or physical unit
UNIT = any functional or physical unit

NOTES: Any number input which defaults to octal (disk and core
addresses, etc.) can be followed contiguously by "I", which sets

bit 15 before further processing. This is useful with the GO

command; for example, to transfer indirect to the (core resident)
DEBUG breakpoint entry use "GO 4I".

DISK or DUNT values can be referenced implicitly or explicitly via
Functional Units, Physical (disk logical) Units, or disk drive letters.



PAGE

0020
0021
0022
0023
002y
0025
0026
go27
Goze
0029
0030
0031
0032
0033
003y
0035
0036
0037
0ozs
0039
0040
0041
0042
G043
0044
0048
00us
0047
00us
0049
0050
0051
0052
0053
0054
0055
0056
0057
0058

0004 #01

00001
00000
00001
00200
60010
cuo12
06014
07600
C7600
07601
07602
67603
07604
07605
07606
07607
07¢10
07611
07612
07613
07614
07615
07616
67617
07620
07621
7622
C7623
07624
07625
07626
67627
07630
07631
07632
07633
07634
07635
07636

063666
073664
102074
017637
162075
017637
102076
162501
013655
070001
ed6ce
073657
012655
0Gcs004
040001
C43556

073560 .
00z004

6G2Cc04
073664
07661
163657
027657
173660
037660
006006
027625
102077
063665
182601
127664

SR

A

e
WSECT
DD
C.C
SeSK

CONFG

LOGP

FDOS BOOTLOADER

EGCU 1

EGU O

EwU 1

EGU 128

EcU 108

EeU 128

EaU 14b

CRG COKE-200R
LDA JDATL
STA IOPTR
HLT 748

JSB SWCON
FLT 75B.
JSB SKCON
HLT 7608

LIA SWR

AlD XFAGE
STA B

LLA STRT
STA FETCH
AND XPAGE
CMAy IHA

ALA B

ADA +STRT
STA STORE
INA

INA

STA ICOPTR
LB LBOCT
LOA FETCH I
ISz FETCH
STA STORE.+1
1SZ STORE
INB,SZB

JP LOOP
HLY 778

LCA SYSO
OTA SR

JMP IOFPTRWI

SET CONFIGURATION POINTER
ENTER DATA CHANNEL

ENTER COMMAND CHAMNEL

ENABLE LOADER & SET x7700 IN S
KEEP PAGE

GET CURRENT BOOTLOADER ORIGIN

SET SOURCE PTR
COMPUTE OFFSET

SET DESTINATION PTR
AND START

USE B "AS LOGP INDEX

DONE?
NO



PAGE 0005 #01 FDOS BUOTLOADER

0060 07637 000000 SWCON NOP

0061 C7640 102501 LIA SWR GET CHANNEL
0062 (07641 013662 AND CHANM
0063 07642 073663 STA CHAN
0064 07643 167664 CONLP LUB ICPTR.I GET NEXT ADK
0065 07644 037664 12 I0PTR
0066 0764% 006003 SZB+RSS DONE?
0067 07646 127637 O JMP O SHCON, I YES
0068 07647 063662 LCA CHANM
0069 07650 003000 ChA
0070 07651 110001 AD Bel CLEAR CHANNEL BITS
0071 07652 033663 ICR CHAN PUT IN DESIRED CHAN
0072 07653 170001 ' STA Bl PUT IT BACK
0073 Q7654 027643 JMpP COMNLP
0074x

0075 0765% 076000 XPAGE OCT 76000
0076 C7&%6 007700 STRT DEF START
6077 07657 000000 FETCH nOP

00786 07¢60 0UOO00 STORE NGP

0079 067661 177700 LBOOT OCT -100
0080 C7662 CUOOT7T CHANM GCT 77
0081 07663 0G0O0C0  CHAN  NOP

0082 07¢64 0ULOOOO  IOPTR NOK

0082 07665 000014 SYSO ABS S.SK
0084 07664 007667 DATL PLCZF DATLS

00852

0086 (07667 007756 DATLS DEF DD.7

0087 67670 GOT77HO DEF DD,8

0088 076731 007742 DEF DD,9

0089 07672 GUTTH3 DEF DD.10

0090 (7672 0U0O0O GCT 0 TERMINATE

0091 % - e

0092 07674 007753 CMOLS CEF DCOL10 MUST FOLLOW DaTLS
0093 07675 007757 DEF DCo14

00294 Q7676 007760 DEF DC,15

0095 07677 000000 oCcT 0o TERMINATE



PAGE 0006 #0L FDOS BUOTLOADER

0097 07700 CRG CORE-100B

0098% LOAD FILE STARTING AT SECTOR ZERCQ

0099 07700 Ou240) START CLARSS

0100%LCAD FILE STARTING AT BLOCK SPECIFLIED IN SWITCH REG
0101 067701 102501 STAR1 LIA SWR

0102+ LOAD FILE STARTING AT BLOCK SPECIFIED IN A~REGISTER
0103 07702 0u7400 STAR2 CCR

0104 07703 077776 STB BLKNT  INITIALIZE TO READ SECTOR
0105 07704 0253772 . IGR ORDCM

0106 07705 073777 STA MXSKC

0107 07708 017745 RWCHT JSB RCWRD READ WORD CGUNT

0108 07707 027735 JvP BOOTE

0109 07710 0Qu2003 SZA+RSS WORD COUNT = ZERO?
0110 67711 02770¢ JP RWCNT YES -~ IGMNOKE IT
0111 07712 001727 ALF +ALF SET COUNTER

0112 07713 003004 CHA ¢ INA

0113 07714 073774 STA KCNT o

0114  C©7715 017745 JEB RCWRD READ CORE ADDRESS
0115 07716 102014 HLT 14D UNEXPECTED EOF

01ie 07717 070001 : STA E START CHECKSUM

0117 07720 073775 STA PTX SET POINTER

0118 07721 017745 NXDAT JSB RCWRD READ DATA WORD .
0119 (7722 10201y HLT 148 UNEXPECTED EOF

0120 07723 04400C ALE A UPDATE CHECKSUM

0121 G7724 173775 STA PTXs1 STCRE IT

0122 0772% 0&T779 ISz PTX BUKP POINTER

0123 07726 037774 I1SZ WCNT READ ALL DATA WORDS?
0124 07727 027721 JEP NXDAT NO = READ ~CRE
0125 07730 017745 JSB RCKRD YES - NOW CHECKSUM
0126 07731 1u2014 HLT 148 UNEXPECTED EOF

0127 07732 050001 ‘ ceh B . CHECKSUM ZERGC?

0128 07733 027706 JEP RWCNT YES =~ GO ROUKD AGAIN
0129 0773% 102012 HLT 128 CHECKSUM ERROR

0130 0773% 087773 BOOTE LDB HLT?7

0121 07736 024001 JMP B

0132%wAS

0133*»SUBRCUTINE TO INITIATE A SECTOR READ CUPERATION
0134% (A) = DISK ADDRESS OF SECTOR

0135=% JSB SECKD

0136x% ROUTINE PFRFORMS THE FOLLOWIMNG SEQUENCE

0137= 1. WAIT FOR READY

0138 2. ISSUE READ CONMMAND ‘

0139 3, SET BLOCK COUNTER TO SECTOR LENGTH IN WORDS
0140% : 4e READ FILE "NAME"™ (FIRST WORD OF SECTOR)
U1l41w 5 KEAD NEXT SECTOR ADR. & STGRE IT

Gluex 6. DECRENMENT RLOCK CCUNTER FOR EACH READ

0143%M0k IN=LLINE IN *RCWRD'4'[Cel0*® TO YREWRD'-1



PAGE 0007 #O0L FDOS GOOTLOADRER

0145xSURROQUTINE TO READ A VWCRD

O0l4ex JSB RWORD

0147x% 1. DECREMENT BLOCK COUNTER

0148x* 2¢ INPUT WORD .

0149% 3, CHECK STATUS & HALT CH ERRCR

0150+ 4o RETURM WITH (A) = WORDe (B) UNCHANGED
0151 07727 0u0B0D00 RWORDR NeP

0152 07740 102310 DUL.8 SFS D.D WAIT FOR DATA FLAG
0153 07741 027740 JMP kel

0154 07742 162510 D9 LIA DU INPUT AND

0155 07743 103710 DO.10 STC D.DeC ACKNOWLEDGE RATA
0156 G7744 127737 JuP RWORD I

0157«

0158»SUBROUTINE TO READ A WORD AND CHECK FCR SECTGR END
0159 (07745 000000 RCuRD NOP

0160 w7746 027776 187 BLRNT

011 07747 GeT766 JIP REWRLD

01Ge 07750 063777 LDA NXSEC

01lez 07751 CUz2003 SZAWRSS

0164 07752 127745 JiliP RCWRD (I

01len 07753 102312 DC.10 SFS D.C WALT FOR READY

Ulee 07754 (27753 JMP ®e]

0167 Q7755 0s3772 I0R DRDCM CREATE READ COMMAND

01le8 07756 105110 DOR,7 CLF D.D
0169 07757 lU26lz DC.14 OTA L.C
0170 07760 103712 DCL.1% 8TC D.CsC

0171 07761 (063771 LLA SCLTH

0172 07762 073776 STA BLKNT SET UP BLOCK COUNT

0173 07763 017737 JSB RWORp READ FILE "NAmEN

0174 7764 QL7737 JSB RWORD READ NEIXT SECTOR ADNKRESS
0175 07765 Q73777 STA NXSEC SAVE SECTOR ADR

0176 07766 037745 REWRD 182 KCWRD

0177 7767 017737 JSB RWORD

0178 07770 127745 JEP RCWRD.I

89179 07771 177602 SCLTH ABS =WSECT+2 ~(DATA WORDS/SECTOR)
0180 07772 020000 DRDCK OCT 20000 DISK READ COMMAND

0161 07772 102077 HLYT77 HLT 778
0182 07774 0U0000 WCKWT HNGP
0183 07775 GOQO00 PTX NQP
0lss 07776 000000 BLKNT NCGP
0lss Q7777 000000 RXSEC nop
01566 END

- ¥% O ERRORS#*



PAGE 0100 40 COMMUNICATICNS REGCION

107t G000 ORG e LGU COMRGeCOMSZ~% IF PAGE TwO TOO LARGE
1072 17%12 OKG COMRG-CUGMSZ

LQ73erdrdankknakkxrrrntnd COMMUNICATIONS REGIGN kkkaddhkk %ok b 50k o vk & % ok %
1074+ '
1075%LGCATICNS LOADED wITH LRIVER

1076 178517 CumB6G CeU =

1077 17512 0416161 P.CIU LF X1CeU POINTER FCR TAILORED “SIOY

1078 17513 CugOUO0  HNLOGL nMCP SET BY CONFIGURATOR

1072 17%14 O0CLOOU  NELFS RGP SET BY CORFIGURATCOR (FDOS FLAG)

1LOE0  17%1% 0UGCO00  GSFLG WGP

1061 17316 Cuud0C  AFLG  LOF

1062 17517 0i6014 Pe.xIC DLF XIO
1063 17520 GL3720 PerDT DLF TePULT
1084 17921 013740 PL.FOT GEF T.FDT
1085 17%£2 01e017 PL.UIO Lif LI0
1086 17923 (27547 ELUAL JrF LOAD

1087 17%23 COMNL FulU *=1

1068 ‘

1069 OCATICONS NOT LOAUED WITH SYSTEM OR LGADER
1395 17524 FARGGE EGU * .
1091 ) £ G R 5

1092 17924 0uceoo MNP

1092 1735w 00gUUc RGP

109n 17826 0LO0O0 0P

10y 179527 GGGa0G NP

1082 17930 Guopo0G NUP

1092 317831 Uugooo NGP

1a92 176832 060L0Q00 RGE

1092 17923 GOUOGo NP

19093 17543 PARKND EGU %=1

109u%

10954 L QCATIOMNS LOADED WITH LOADER

10466 17534 LORBG EGU *

1097 17934 0<754%4  JSTYST JMP SYST
1098 17535 0u0000  STRTA RSS 1
10699 17%36 0uC000  BTCHF NOP

1100 17237 0uU0000 LERR NCP

1101x
1162 o©oQQ0C ORGad EGU COMRG~% IF YCOMSZ' TOO SMaLL

1103 04000 CRG.4 EGU *=-COMRG IF YCOMSZ*®* TCOOC LARGE



PAGE

1105w
1106*
1107
11084
11093+
]110%
1111
1l1liox
1113+
11314
111
1116
1117
i1lle
1119
1len
1121
11:2
1iz3
11l
112%
1126
1127
112w
1129
1130
1131
1132
1133
1134
1135
1154
1137
1138
1139
lign
1141
1142
1143
114y
1145
1i4e
1147
ligyg
1149
1150
1151
1152
11432
1154
11%%
11956%
1157
115%8
1189
1160
11&1

“*

0101 u

02 EYSTLM LOALLEK

Bk ko kb ok gk xRk d Rkt kot ok SYSTEM LOAUELR sk tohddoiofhtob 3 ko okt koo p %

FxfC -
SYSl -
CYST -
LuhD =
STRTA

LGAD

C/FLUS FXLCUTIVE

LOAD C/FUOS DIRIVERS

LOAD
Lual

C/FUUS SYSToew
FROGIAM
SPECIFIES STARTING

STRRTING AT

NDISK
ADDRLESS

FIRST LOAD ADDRESS T8 STORELL 1iv 3 BLFORE LOAD BEGINS

17540
17v41
17542
17543
17544
17545
17546
17547
17550
17451
17582
17553
17554
17555
17596
17557
17560
17861
17562
17563
17564
17565
17566
17567
17270
17571
17572
17373
17874
17579
17576
17577
17600
17601
17602
17603
1760y
17605
17506
17407
1751ﬁ

ceopn |
17611
1761
17613
17614
17615

lu2éey
Quzi0l
c3665
Goz2001
(3663
Guel0C
071535
73676
(13667
Crsely
Qu7400
nr7e7e
CI17675
017625
027611
gue003
Q7559
G61727
Coznoy
13673
L7685
De7606
B7o001
Ba7672
Cuenol
o7p003
Q13674
017625
D27606
Qa4 000
175674
037674
57673
NR7573
L7629
0&7606
0cyanl
(27555
Oudu 0
0123537

Le7nuy

Lxec
SYSHW

SYST

LOAD

RWCRT

NXDAT

STR1

LEA EXALR
K&S

LA SIADR
RES

LCA SYADR
cLR

S15 STRTA
STA SLCAD
ALD DSMSK
STNA DEKBT
cey

818 STFLG
STE BLKNT
J&i RCWRD
JlP STRT
SZAWRSS
JdiP RWCHT
ALF «ALF
Crfg TTHA
STA WCNT
JEB RUCWRD
JipP STRL,

STA B

182 STFLG
RES

STA 3

STh PTX
JSB RCKRD
JiP STR1
ALB A

STA PTXel
182 FTX
1SZ WCNT
JEP O NXDAT
JSB KCWRD
JiP STR1
CFA B
JMPORWCNT
CCA

STA LERR
JiP SYST

OAD = START PROGHRAN

(67535
073535
107700
Oba0lz
124001

STKRT

LB STRTA
STA STKTA
CLEC G.C
Sk

JMP Bl

CLEAR START A

INITIALIZE WORD READ.

READ WORD CO

LOF

WORD COGURT =
YES - 1GNO

SET COUNR

READ CORE. AD
UNEXPECTED K
START CHECKS

SET POINTER
READ DATA WO
UNEXPECTED E
UPLATE CHECK
STCRE 17T
BUMP POINTER
READ ALL DAT
NO - READ
YES -~ [OW
UNEXPECTED E
CHECKSUM ZER

YES = GO RGUKND AGAIHN

ERRUR -« SET F

LOAD SYSTEM™ C

(A CLEAR FROM

DDRESS

UNT

ZERG?
RE IT

DRESS
OF
(W

RD
OF
sum

A wORDS?
MORE
CHECKSUM
CF

07

LAG

GLOD

EOF)

ADDRESS 1IN A REGISTCK

NO WORDS



PAaGE 0102 H0&  SYSTEM LCANLR

11672 17616 1eH003 JhP 3,1
1162+8UEROUTING TC READ A VUKD

1l JSB FWUORD

1165+ le DECROFERT BLOCK CCURTLER

11664 de INFUT WORD

lle7= e CHECK STATUS & HALT GN ERROR

1lens e RETURM WITH (A) = WORUe. (B) UNCHANGEL
1169 17617 0UCO0O0  RAUGRE WGP

1170 17420 102310 DLL9U SES L,D WAIT FOR DATA FLAG
1171 17621 Ce7620 JmP x=1

1172 17622 102510 DLW91 LIA DD INFUT AID

Y172 17623 1037106 DL.9e STC [eli.C ACKNOWLEDGE CATA
1174 17é24 17617 b RWCRD G I

117=5%

117A25UKEOCUTINE 10 READ A vORD » GR IF NEED
1177 - START A MNbw SECTOR FEAL OPERATION
1178 37625 Guoo00  RCwWRE NGE

1179 17826 057675 I1S7 BLERT

1160 17627 627657 JE RERRD

11¢1 17830 C6Z6T76 LA NXSEC

1la2 1217531 CopOUus SZh¢KSS

11832 17632 127685 JEP RCWREG 1

11684 17633 083671 I10R CSKBT

1165 17634 073676 STA SECAD SAVE SECTOR ADDRESS
116 1762% lueslit [DC.90 LIA CL.C

117 17636 012670 AR LRDYS

lLrien 37637 0UL200% SZA+RSS

116 17640 G27635 JipP w=3

1190 17641 (G63662 LLCA SCLTH

1191 17642 013678 STA BLKNT SET UP BLOCK COUNMNT
1192 17643 U367 NRDY  LLA SECAD

1193 17644 OH3A6RL ALGAN LRECM CREATE READ CCGWMMAND
1194 1764% 1uxsl1l0 DRU.S3 CLF L.D

1198 1764e 102601 Sz CIA SER DISPLAY COMMAND

1196  17e847 lUzely [RC.91 CTA D.C
1197 17650 1uU3714% (DC.22 S1C D.CsC

1198 17651 lue2Hhly DC.93 LIA B.C ~ READ STATUS

1199 17682 Gulzld REL e SLA KEADY?

lze0 17653 0276435 JEPNRDY NO

1201 17654 GL7617 JEB RwGRD READ FILE UNAME®W

1202 1785% 047617 JoBi3 RWORD READ NEXT SECTOR ADNRESS
1203 17¢%¢ 073676 STA NXSEC SAVE SECTOGR ALK

12 17657 037625 REWRD 182 RCEKD

126% 1760 017617 JEB FWGRD

1206 17601 127625 JiF RCWHD . I

1207 17662 177602 SCLTH ALS -WSECT+2  «(UATA WURDS/SECTOR)

1208 17663 0uu0lS SYADR ABS S.CU TRACK & SECTCR GF SYST (CnLm)
1209 17664 CUOCYL7 EXADR AES Sl.LX TRACK & SECTCR OF EXEC

1210 17665 0UON1e  SIAGDKR ALS S.S1 TRACK & SECTOR OF SYST (wAPH4
1211 Y7e66 020000 LEDCM oCT 20000 DISK READ COMMAND

1212 17666 DEUCHK el LRECH

1213 17467 006000 DSwSK 0CT 660U DISK BITS

121y 17667 FMOISK BEGU DSMEK

121%  17¢70 040000 LKLYS GCT 40000 FORMATTER READY BIT

1216 17674 RUYST €CCU LKDYS '

1217 17670 LhkCM EGL RDYST WRITE COMMAND

1218 17671 00L00GE  DSEKWBT BRSS 1
c-3



PAGL

121¢e
122n
1221
1222
1227
1224
12¢5
l22¢
1247
1228
1229
1230
1251
1232
1233
123u%
1248
1236%
1237
l2ae

0103 +0¢

17¢71
17672
17672
17673
17673
1774
17674
17675
1767%
1707¢

17676

17676
17617

17677
17877

oo
¢eoot

néuooo
0uGooo
guoonoo
0uo000

oupooo

ltueo7ry

SYSTEN

St UF
STHLG
DERCH
SCCnT
PTX

T tUF
BLKNT
RTikYC
NXSEC
SLCAD
SCADR
el X

HALT
LORNL

ORG.S

LGADLR

Gl
&S
LGU
[EASS
Fwb
ZES
Cuwl
&S
L GU
&S
LU
r:. ()L L}
tel

HLT
Eeu

Eei
FGi

DSKBT
1
STFLG
1
WCNT
1

PTX

1
BLKNT
1
NYSEC
SECAD
RWOKD

77k A SYSTik PRE-BOOTLOADER HALT
k-1

CCRE+77006~% IF LCADER TOO LARGE

#x=COGRE-77008 IF LOADER TOUO SMALL {(t*HALT)



INTERFACE DESCRIPTION

The model 420 Floppy Disk System (FDS) is interfaced to the
Hewlett-packard 21XX Series computers (2100, 2114, 2115, and 2116)
via two identical interface cards (Dicom Part Number 520-50052-
02). The interface cards can be installed in any two available
I/0 channel slots. The highest priority (lowest numbered)

channel is used for data transfers; the other channel is used

for command and status transfers. The FDS interface supports
programmed I/0O, interrupt environment, and DMA operation (16

bit). ;

Since the FDS is a block-synchronous device (data transfers
must occur every sixty microseconds once initiated), a high
priority should be used for the data channel when operating in
the interrupt environment in order to avoid rate errors.

An OTA (or OTB) instruction is used to transfer commands and
data to the FDS; an LIA (LIB, MIA, or MIB) instruction is used
to transfer status and data from the FDS. After executing the
I/0 instruction, control must be set and the flag cleared for
that channel (select code); thus the proper sequence is OTA
followed by STC,C; or LIA followed by STC,C.

The POPIO line generates an initialize to the FDS; thus the
FDS is initialized when the PRESET (or EXTERNAL PRESET) push-
button is depressed. ~

Following is a definition of the command and status bit assign-
ments for the FDS.

COMMANDS (true when set in A/B before OTA/B)

BIT NAME FUNCTION

15 RESET Initilizes FDS; positions to
. track zero. A

14 WRITE Select write operation

13 READ Select read operation

NOTE: If bits 13 and 14 are both
zero upon receipt of STC, no read
or write operation will be attempted;
this allows selection of a unit for
status testing.

’

12 - - . Not used



11
and
10

09
thru
04

03
thru
00

UNIT

TRACK

SECTOR

Specifies unit number (unit‘D
= f¢, unit E = g1, unit F = 14,
unit G = 11)

Specifies track number

Specifies sector number

STATUS (true when set in A/B after LIA/B)

BIT
15

14

13

12

11

10

09
thru
00

NAME
NOT READY
(DRIVE)

FORMATTER
NOT BUSY
{FORMATTER
READY)

DATA
ERROR

WRITE
PROTECT

RATE
ERROR

TRACK
ZERO

FUNCTION

The selected disk unit is not ready.
The unit is not ready if the power
is off, if no disk is installed,

or if the disk is not up to speed.

The FDS is not currently executing

a read or write operation, nor is it
seeking a new track. The FDS will
ignore any commands given when this
bit is not set.

An error (parity error) was detected
by the FDS when reading a sector of
data. This bit is reset by a new
read or write command.

The disk in the selected unit is
write protected except when a read
operation is in progress (Read and
Formatter Busy).

A data request has not been serviced
within the allowable sixty micro-
second window.

The selected unit is positioned to

track zero and the formatter is not
busy.

not used.



INSTALLATION OF HARDWARE

The Model 420 Floppy Disk System is interfaced to the Hewlett
Packard 21XX series computers via two identical interface cards
(Pp/N 520-50052-02) and a "Y" cable which interconnects between
the interface cards and the baseplane wiring in the FDS enclosure
containing drives D and E. In the "standard" software configura-
tion, channel 10 is used for data and channel 14 is used for
control/status. 1Installation of the hardware consists simply of
plugging in the interface cards and installing the cable:

1. Unpack the FDS from its shipping box. If shipping
damage is noted, notify the carrier (see note in the
shipping box).

2. *.******CAUTION******"“

*

* .

* OPEN THE LOADING DOOR OF EACH DRIVE AND
* REMOVE THE SHIPPING INSERT BEFORE POWER
* IS APPLIED. TIF THIS PRECAUTION IS NOT

* TAKEN, DAMAGE TO THE DRIVES MAY RESULT!
*
*

B I S

%

 h % k% kR Rk ok % Kk k% kR Kk k. k K % % %

3. With the computer power off, install the 520-50052-02
interface cards in slots 10 and 11. Install the cable
connector labeled "DJ2" onto the card in slot 10; install
the cable connector labeled "cJ2" onto the card in slot 11.

4, 1If a cassette system is to be used with the "standard"
FDOS software, install its interface card in slot 14 and
cable it up to the cassette system. If a cassette system
is not used, install a card in slot 14 to complete the
interrupt chain.

5. If the HP-supplied BUF'R'D TTY REG (teletype interface
card) is to be used, install it in slot 12; connect the TTY

cable to the card. If it is not used, install a card in
slot 12 to complete the interrupt chain.

6. If the photoreader is to be supported under the "standard"
FDOS software, install its interface card in slot 13 and
cable it up. If it is not used, install a card in slot 13 to
complete the interrupt chain.



7. Apply power to the computer, TTY, and FDS.

8. Place blank disks into the drives and Bootload the Disk
Exerciser tape supplied. Configure, define the parameters, and
start the Exerciser per the instructions in Appendix F. The
Exerciser should produce a regular incrementing pattern in the
Switch Register lights as it writes, reads, and compares; bits

11 through ¢ indicate the last disk address that was accessed
(see the INTERFACE DESCRIPTION Appendix of this manual). Setting
bit 15 of the Switch Register causes an error summary to be
printed on the console device. '

9. After the hardware has run successfully for a while, install
the software.



PAGE 0004 L0L1 FROS EXCRCISER TNSTRUCTIONS

00362 IMSTRUCTLUNE

0037 LUAD PKROGHRAM? & START AT 2, PROGRAM COMES TO A SERIES GF HALTS
0038  WHICH WATIT FOR SwITCh KEGISTEK InPUT. SET S APPROPRIATELY & RUN.
0039+ REFORE EACH FALT AFTZR THE FIRST. A PROMPTER FMESSAGE

0040+ APPEARS OM THHE COKNSCLE OUTPUT DEVICE TO REMIND

0041+  THE OPLRATOR WHICH FARAMETER IS SCGUGHT.,

GOyp=» HLT 72B: - ENTER CHANNEL OF CONSOLE OUTPUT DEVICE. SET

U0u3x BIT 1% 1F INTERFACED THRU A DICOM 344 NFCK ZERD.
0044 (LWOTE: TO USE SOrt OTHLR OUTPUT DEVICE. SET THE ALDLCRESS
04S¢ OF THE SIC DKIVER IN 1028

0464

C0u7x* HLT 72B: [HTER D1SK UDATA CHANNKNEL .

0048%

0049+ HLT 74Bf ENTER DISK CONTROL CHANHNEL.

0050«

0051+ HLT 75Bt  ENTER COMPUTER TYPE (FOR TIMING) @

0052% (1] Z1I0CA

005% 148 2114A ¢ 2115

0084 168 ~116

0055

0054% HLT 760: ENTER DRIVES TO TEST/ & PERMANENT CPTIONS

0057 BIT DRIVE

0058 =% G 0

G053 1 E.

0060~ 2 F

0061 ' 3 G

00p2x SET BIT 15 TC SUPPRESS TESTING OF INTEFPRUPT

6063« SET BIT 14 TO REMAIN IN WRITE PORTION CF CYCLE
0064 % SET BIT 13 TG REMAIN IN READ PORTIOM GF CYCLFE
00 SEY BIT 12 TO REMAIN IN INTERRUPT PORTION OF CYCLE.
U066+ ' SET BIT 11 TO RUN THRU THE VARIOUS COMBINATIOMNS OF
D0GT7* HEAD FLGPFPING & RANDOM AUDRESSING AUTOMATICALLY.
0068% :

0069x% HLT 77R: ENTERING OF PARAMETERS IS COMPLETE,. PLACE SCRATCH
0070% DISKS INTO THE SPECIFIED DRIVESs SET SWITCHES
0071 (SEE NEXT PAGE) AND RUN,

0072+ (NOTE T TG RESTART wITHOUT CHAMGING PARAMETERSs START AT 2000B.
0073%% T0 RESTART AT HLT 76B+ START AT 2001B.)

0074« »

0075% *xx [eBets EVERY SECTOR OF ThE SCRATCH DISKS WILL BE WRITTEN ON
007ex DU NUT LEAVE GOOD DISKS IN THE DRIVES.



PAGE

0078%*
(10794
D00«
D0L1x*
00gox*
0063%
008«
00u5*
606
0087
D088
0089+
00g0n*
0091
00gox
009z=%
D094
0095
009¢
0097
0098
0099~
010G+
0107
0102+
0103
0104
0105«
0106%*
0107=
0106
0109%
0110
0111
0110
0117
0114

GGohs oL FLOS

DURING

EXERCISER INSTRUCTIONS

THE COUKRSE OF COPERATION, SWITH REGISTER BITS 11-0 DISPLAY

THE DISK ALORESSe AS FOLLOWS!

BITS

LTS 11-1
PITS 9=t
BITS 3=-0

15-12 AKE
BLT 153

BIiT 13:

(NOTES TH
BY
SE
(7
TO

0; DRIVE (CODED AS ABOVE UNDER HLT 76R)
¢ THACK
+  SECTOR

use FOR CONTROL PARAMETERS:
PRINTOUT CONTROL .

IF FRINTCUT 18 MNOT GOING OMe SETTIMNG RIT 15

WILL CAUSE AN ERROR SUMMARY TO BE PRINTED

(SEL BELGW)

It IT 1S GOING Ghe SETTING BIT 15 WILL STOP IT.
(NOTE: BIT 15 IS AUTCHMATICALLY CLEARED AFTER BEING
TESTED, GM MACHIWNES WITH TOGGLE SWITH REGISTERS,
THIS mUST BL DONE MANUALLY.)

RANDOM ALDRESSING.

TH1IS RIT IS TESTED AT THE START OF EACH PASS, IF
SttTy A PSEULO-RANDOM ADDRESSING SCHENME IS USEDNS
OTHERWISE THE PROGRAM PROCEEDS SEQUENTIALLY THRU
EVEN SECTORSe THEN THRU ODD.

FLOP LRITING.
THIS LT IS TESTLD BEFCORE EACH WRITE OPERATION
IF 17T Is$ SETs THEL PROGRAM DELAYS LONG ENOUGH TC
CAUSE THE DISK READ/WRITE HEAD TO BE RETRACTED.

FLOP READING. _ I
THIS plT IS TESTED BEFORE EACH READ OPFRATION.

IF JT 1S SETe THE PROGRAM DELAYS LOMG ENOUGH TO
CAUSE THE DISK READ/WRITE HWEAD To BE RETRACTED.

E DELAY USED IN FLGP READING OR WRITING IS UEED
THE TIMING SET UP AT HLT 78B OF THE PARAMETER
TTING PRCOCESS AND BY THE NUNMBER OF KEVGLUTIOKS
HE CONSTANT IN NKEV) THE HARDWARE IS EXFECTED
wAIT BEFCRE HEAD RETRACTION.



PAGE 0006 n01 FLOS LAERCISER INSTRUCTIONS

01164 THE EXERCISE CYCLE PLGCEELS AS FOLLOWS:

0117+ 1e A WRITIMNG PASS 18 MADE, IN wHICH EITHER RAMNDOM

01l1iex LR SEGUENTIAL ADLEESSING IS USED TO ARITE ALL THE

0119x SECTGRS (AKNDCOH MGUE) OR ALL THE EVEN OR 0DD SECTORS

Giz0* (SEQUELNTIAL MCLE) OF EACH OF THE DRIVES BEING EXERCISFD.
0lz1=

01lpox THE FATTERMN WRITTENM INTO A SECTOR IS COMPOSED GF

CLea= le COFIES GF THE FOLLOWING 8 WORDS:

01log= WCORD 1% 1252823 {CCNTENTS COF EXFPT)

C125% WCRG 23 DISK ACDRESS (AS I SWITCH REGISTER DISPLAY)
0126% WORD 33 HIGH ORDER wWOKD GF DOUBLE PRECISION FASS COUNT,
0127+ WORD 41 LO CHLER WORD OF PASS COUNT.

Oleex WORD 59 COMREFLEMENT OF WORD 1

0129« WCRLD 64 COMPLEMENT OF WGREC 2

R AR WORD 7% COMFLEMENT OF wWCGRD 3

0131 WORD &3 COMIFLEMEMNT GF WORD 4

D132

0132 2. A REACING PASS IS MADEs IN WHICH THE BLOGCKS WRITTEN

0134« DURING THE WRITING PASS AKE READ AND THEIR COMTENTS COMPARE
0155 WITH THL DATA SUPPCSED TO KAVE BEEN WRITTOCM. A COMPARE
0136% ERROR FRINTOUT OCCURRS IF THEY ARE NOT IDENTICAL.

0137=

0138x% 3., A TEST OF THE IMNTERRUPT UFERATION IS8 PERFORMED. THE TEST
0122« SEQUENCE PROCELDSS AS FOLLOWS:

01y Ae STC+C ON DATA & CONTKOL CHANNELS. THEMN CLC 0 ARD ]TF
01ly41= O DATA & CONTROL CHANNELS. AN INTERRUPT Ol EITHER
0142x% PRODUCES Al EREBOR MESSAGE. ‘
Gl43* B. STFP A IS REFEATLD WITH CLC ONM DATA AND CONTROL

Olyus CHAMNNELS REPLACING CLC 0. .

0145% C. THEN STC & STF ARE PERFORKED ON THE DATA AND CONTROL
Oluygs CHANNELSe FAILURE. OF ELTHER TO INTERRUPT CAUSES AN
01y7= ERECR TO RE FRINTED.

Olyex De A CLC 0 IS8 PERFQRMED, THEN A READ OF TRACK ZERO. SECTYOR
01y9g=* ZERD OF THE FIRST DISK UNDER TEST IS INITIATED BY MEANS
0150% " OF AN STC.WC CN THE CUNTRCL CHAWNMEL. WITHOUT THE STC
0151 % ON ThE [ATA CHANNELs NUO FLAG INTERRUPTS SHCULD OCCUR
0152x% THE PROGRARM WAITS ONE SECOND, THEN CHECKS TOC SEE THAT
0153«% THERE WAS A COMNTROL INTERRUPT. NO FLAG INTERRUPTS. ALD
01%4x% THAT KATE ERROR STATUS WAS SET.

0155% Ee STEP D IS REPEATED WITH INTERRUPTS ENABLED BY STC.C
0156 ON THE CATA CHANNEL, THE PROGRAM WAITS ONE'SECOND. THEN
0157« CHECKS THAT THERE VWERE 128 FLAG INTERRUPTS. A COMNTROL
0158% INTERRURPT AND NG ERRGR STATUS,
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0165
0lels
Oles*
Cleew
0le7*
0lenx
0169%
D170x
0171
0172
0173x%
0174
0175+«
0176*
0177+
G178«
0179
01anw
01g1#
0le2x
0183%
Cloux
Jlpss*
Dleax
0187=x
0188
0189
6190«
0191«
0192
0193w
019yx
0195%
0194
0ic7=+
0l98x
(199
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CURTNG

THL OFERATION OF THE EXERCISERs CERTAIN COUNTS

ARE MALNTAINFD., DURIKG AN ERROR SUMMARY THEY ARE PRINTED

wUT
1.

26

Se

%o

Se

PASS NUMBLR. THIS IS THE NUMBER OF TIMES THE UXERCISE
CYCLE HAS BEEN STARTED. : '
NURMBELRS OF SECTORS WRITTEN AND READ.

NUMEERS OF wWRITE FLAGS ARD READ FLAGS MISSED. THESE
ERROKRS CCCUR WHEN AN EXPECTED READ OR WRITE DATA

FLAG DOES NOT APFEAR AFTLER A SUITABLE WAIT. (FLAGS SHOULD
ComkE EVERY €0 MICROSECONDS.) THESE ARE NOT REPGRTED
UNLESS THE NUMEEK IS NOMN-ZEROQO.

NUMEEKRS OF SOFT AND HARD FEAD ERRORS. AN ERROR IS
HARD IF 1T FERSISTS THRU THREE TR1CS. OTHERWISE IT IS
SOFT, THESE ARL NOT KEPCORTED UNLESS THE NUMBER IS
NGN=ZERGa

NUMBER OF COMPARE ERRGRS. THESEL ARE NOT REPORTED UNLESS
THE NUMEBER JS NON=ZEROU.

THE AROVE ERROR SUMMARY IS PRINTED IN RESPONSE

TC THE

SETTING OF BIT 15 CR AS THE FIRST PART OF THE

FRIMTOUT FOLLOWIRNG A CUMPARE ERROR (SEE BELOW).

WHENEVER A COMFARE FRROR GCCURS A MESSAGE SFECIFYING
THE C18Ke TRACK ARD SECTOR (THE LATTER TwWG IN OCTAL) IS
PRINTELs FOLLOKED BY AN ERROR SUMMARY. THEN THE

BASIC

8 WOKDS OF THE SECTCGR PATTERN ARE PRINTED. FOLLOWED

BY THE ACTUAL 1e6 WORDS IN THil READ BUFFER,

NOTESS

1e TF FEWER THAW 128 WORDS ARE PRINTED, ALL OF THE

REMAINING WORDS ARE IGDENTICAL TO THE LAST ONE
PRINTED.

2. BEFORE READINGy THE READ BUFFER IS FILLED WITH

A BACKGROUND OF 1%6314B (THE CONTENTS OF CLRFET).
ITE APPEARANCE IN THE PRINTOUT WOULLD INDICATE
FEWER THAN 128 WORDS READ,

0200+ THLE PSEUDQ-HANDCOM ADDRESSING SCHEME WORKS ACCORDING TO THE
02G14FCLLOWIMG ALGORITHM

0202x
0203
0204~
0205
0206+
0207x%
0208x=
0209%
0210%
J211%
0212+«
0213

AT ThE
10
A LOGP

STAKRT GF THF 1ASSy 10 & JO ARE SET AS FOLLOWS:
= BITS 5-0 CGF FASCT. JO = BITS 4-1 OF PASCT.
INGEX WHICH KUNS FROM 0 TGO THE NUMBER MINUS 1 OF SECTCRS

CONTAINED ON TIHE LISKS ULLER TEST IS KEPT. A VARIABLE wINDEX®

Is 17

TIMES THE LOOP TROEXe MODULO THE TOTAL NUMBER OF SECTORS.

A TABLE CF 64 THACKS InN "KANDOM"™ ORGER (TKTBL)Y AND A TABLE OF 16
SECTORS IM WRANUON" GRDER (SCTBL) ARE KEPT,

TRACK = TKTBLOIO)+TETUL(L) e WHERE I = BITS 9-4 OF INDEX,
SECTOR = SCTEL(JOI+SCTRL(U) sy WHERE J = BITS 3-0 OF INDUYX.
DRIVL = DRTBL(K) LHERE K = BITS 11-10 OF INDEX & DRTRL IS A

LIST OF ThE DRIVES UNDER TEST,



INSTALLATION OF SOFIWARE

The "standard" FDOS software package is supplied with a fixed -
configuration of I/0 channel assignments and memory size (sece
Section V of this manual). The software package is supplied on
the "master skeleton disk" containing the following files:

sysy LIBE DUP ' D.35
SyYs1 LIBF DEBUG .IOC.
SYS2 CODSK EXER RLOA
SYS3 EDIT ABCS SD36X
SYSM ASMBN DPCS ASMBE
SRCE CROS : D.36 ASMBF
FSRC FORT D.36X FOR2E
LIBN FOR2N D.g¢

The SYS@, SYS1l, S¥YS2, SYS3, and SYSM files are discussed in
Section V; the EDIT, ASMBN, ASMBE, ASMBF, CROS, DEBUG, DUP,
FORT, FOR2N, and FOR2E files are discussed in Section VII; the
LIBN, LIBE, LIBF, ABCS, DPCS, D.36, D.36X, D.@g@, D.35, .IOC.,
RLOA, and SD36X files are discussed in Section VIII; EXER is
-discussed in Appendix F. FSRC is the source of a FORTRAN pro-
gram to be used later in this section; CODSK will also be dis-
cussed later in this section.

SRCE 1is the source of an assembly language demonstration. pro-

gram that flashes the Switch Register lights and rings the

console device bell. Upon execution, the program will type
COMMAND? TYPE L, R, F, C, B, OR S

the following responses are valid:

I, (left) - turn on the LSB light of the Switch Register
and rotate it left for approximately 30 seconds.

R (right) - turn on the MSB light of the Switch Register
and rotate it right for approximately 30 seconds.

F (flash) - flash the Switch Register lights for approxi-
mately 30 seconds.

C (count) - do a binary count in the Switch Register for
approximately 30 seconds.

B (bells, lights, etc.) - turn on the Switch Register

lights one at a time; when they are all on, print an up-
arrow and ring the console device bell; turn off the lights
one at a time; repeat this cycle five times. '
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S (system) -~ go to the core-resident System Loader and
reload the operating system.

The following narrative describes the installation of the
"standard" FDOS software package, and gives examples of opera-
tional procedures. Prior to installing the software, the user
should study the preceeding sections of this manual.

A. Install the FDS hardware and run the disk Exerciser
(see the INSTALLATION OF HARDWARE Appendix of this manual).

B. Install the "master skeleton disk" supplied in disk drive
D (the left-hand drive of the main FDS enclosure).

C. Install the FDOS Bootloader into the protected area
of memory; (see Sections V.C and V.D of this manual).

D. Execute the Bootloader at X77@@B; a Halt 77B indi-
cates a successful load of the System Loader. A Halt
12B or 1l4B indicates an error was made in loading:
verify that the Bootloader was entered correctly and try
again; verify that the hardware is working correctly

" by running the disk Exerciser.

E. Execute the System Loader, thus loading the remainder
of the operating system (see Section V.E); this is accom-
plished by merely pressing RUN. Note that the Switch
Register displays the last disk command and address trans-
mitted to the FDS; refer to the INTERFACE DESCRIPTION
Appendix of this manual.

F. When the console device bell rings and an "*" is
printed, FDOS is "on-the-air"; control of the computer
and associated peripherals is under typed commands (refer
to Section VI of this manual).

At this point, one should make a copy of the "master skeleton
disk" and file the "master skeleton disk" away for back-up
purposes. This can be accomplished (on a two-drive system) as
follows:

A, Install a disk (to become the "master working disk" in
drive E. '

B. A disk that is used for the first time in FDOS must

be formatted, since its sectors are not set up for use

by FDOS (see Format Disk command in Section VI); formatting
this disk can be accomplished by typing "FD E". It takes
approximately thirty seconds to format a disk.
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C. Now copy (and verify) the "master skeleton disk" by
typing

RU DUP

It takes approximately forty-five seconds to copy and
verify the entire disk (131K words) using DUP; see
Section VII.F for a description of the Disk Utility
Package.

D. Remove the "master skeleton disk" from drive D and
put it away; take the disk from drive E and install it
in drive D. Use the %S command to clear the buffers.

The above exercise demonstrates calling a program from disk by its
name. Remember that all of memory (except the Bootloader and Sys-
tem Loader areas, X7534B through X777B) can be used by the called

program, since FDOS is a "disk-resident" operating system.

Now we are going to assemble the SRCE file. Place a virgin disk
in drive E and format it.

The FDOS processors (ASMB, EDIT, etc.) use the units referred to
in the base page pointers (1@1lB thru 1@4B) for all input and
output; these are analogous to DI, PL, DP, and PK (see Sections
Iv.C.2a, II.D, and II.E). In order for the Assembler to process
SRCE, the I/O units must be prepared prior to calling it. Basic-
ally, this is done by temporarily assigning the input unit (DI),
and "opening" files on the output unit (DP) and high-speed list unit
(HL). One might think of this as mounting the paper tape of SRCE
in the photoreader, loading the high-speed punch with tape (to
accept the binary output), and loading the line printer with paper
(to print the listing). Since SRCE is already Queued as the first
file on D1, this I/0 unit prepration can be accomplished with the
following commands (we'll use the names DBIN and LIST for the
binary and listing, respectively, of the demo program):

AS DI,D1
QU DP,DBIN;RF E,DBIN,2
QU HL,LIST;RF E,LIST,41

Files are reseved (RF command) for DBIN and LIST, since the assembly
will go much faster if these files already "exist" on the disk; this
is because the driver does not have to go back to the Free Storage
List (on track zero of the disk) each time a sector is written out.
Now call the Assembler by typing

RU ASMBN, ,K
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The EAU version (ASMBE) or Floating Point version (ASMBF) of the
Assembler could have been used, but SRCE does not use these main-
frame options. In the above call, we have directed the Assembler
to take its Control Statement from PK. Thus, when it is loaded
it will type '

TYPE ASMB CONTROL STATMENT:

To direct the Assembler to generate avbinary file on DP and a
listing and symbol table on HL, then automatically load the
Cross—-Reference Table Generator and generate a cross-~reference
table on HL, type

ASMB,A,B,L,T,C

A two pass assembly is done automatically on SRCE, generating
the binary and listing on disk; this is possible since the
computer has complete control of the I/O media and can re-
position to the beginning of SRCE (no operator intervention
is required as with paper tape).

The absolute binary output of the assembler will be written in
DBIN, and the listing, symbol table and cross-reference table
will be written in LIST. When the assembly and cross-reference
operation is completed, control is retuned to the user at the
console device keyboard (CK) via a transfer to X754@B (see
Section V.E).

Note that this entire operation can be accomplished in approxi-
mately eighty seconds (by a good typist). To illustrate how
FDOS increases the productivity of the computer system, consider
the following:

*#0On a computer system with only a teleprinter (ten
character per second I/0), it would take approximately
thirty-two minutes just to get a binary paper tape (no
listing or cross-reference).

*On a computer system with high-speed paper tape I/0,
it would take approximately five minutes just to get
the binary paper tape.

*FDOS is thus twenty-four times as productive as the
system with just a teleprinter, and 3.75 times as
productive as the high-speed paper tape system.

*To actually print the listing, symbole table, and
cross-reference table on a teleprinter, it would add
approximately 18.5 minutes on all three systems (a line
printer would be nice). However, on I'DOS we have all
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this on disk, and can print it later (at night?) when there

is less demand on the computer. Also, once initiated, the
operation on FDOS does not require operator presence. A note

of caution, however; listings (by nature) require a great

deal of storage, and may clutter up the disk. One might

direct them to cassette or high-speed paper tape. Then(with
either media) they could be dumped to a Teletype or line printer
at an off-line print station; this would further decrease the
demand on the computer.

To execute the program we just assembled, type
RD E,DBIN
To reload and return to the Executive type an "S".

Now we are going to compile the FSRC file using the FORTRAN
Compiler. First, prepare the I/O0 units (DI is still assigned to
D1, since the return from DBIN was to X754@B, not X7544B - -

see Section V.E) by typing ‘

QU DP,RBIN;RF E,RBIN,2
QU HL,FLIST
QU SC,TEMP;RF E,TEMP,1d

We won't reserve a file for FLIST, since only one sector (an

EOF) will be written on HL (see P3 parameter description of the
FORTRAN Compiler description, Section VII.E). RBIN will be the
relocatable binary from pass two, FLIST will be the listing, and
TEMP will be the intermediate file. Now call the Non-EAU version
of FORTRAN by typing

RU FORT,,,2

Note that the compiler was directed to take the control statement
from FSRC, and to compile the second file on DI. Pass one is made
on FSRC, with the intermediate file written in TEMP. FOR2N (pass
two) is loaded autmoatically, the intermediate file is processed,
and the relocatable binary is written in the RBIN file. Upon
completion, the Executive is reloaded via a transfer to the System
Loader.

Now to process RBIN with the configured BCS system (ABCS, Absolute
Basic Control System file); first, prepare the I/O units by typing

RS;QU E1,RBIN
QU E2,ABIN,ELIST;RI E,ABIN,45;RF E,ELIST,4
QU E3,BLIST;RF E,BLIST,5



Note that disk logical units are refered to here, rather than
functional units (DI, DP, and HL), since we want to insure that
we use the proper Unit-Reference numbers (see Section VIII.D).
ABIN will be the absolute binary file generated by ABCS, ELIST
will be the entry point list, and BLIST will be the bounds list.
Call ABCS by typing

RU ABCS

When the "*OPT" message is printed, type "PL" to direct ABCS

to write the absolute binary file (ABIN) followed by an entry point
list (ELIST) on the system Output unit (E2); when the "*LOAD"
message 1is printed, type "NL" to cause ABCS to load from the re-
locatable library (LIBN) and list the bounds (BLIST) to the
system list unit (E3); when the "*LST" message is printed, type
any character except "L" (see Section VIII.D for a description
of ABCS operation). Upon completion, the Executive is reloaded
via a transfer to the System Loader. If an entry point or
bounds list is desired, these can be obtained from E2 or E3

with the List command.

Now execute the progiam by typing
RD E,ABIN

The program will be loaded and executed, and will request you
to type the input data. After it has done the computation it
will print the result, print another message, and reload the

Executive via a transfer to the System Loader.

It should be noted here that FDOS made several transitions
between the SIO and BCS environments in this compilation,
relocation, subrouting loading, and execution process:

*After doing the compilation (FORT) in the SIO
environment, the BCS environment was entered when
ABCS was called; upon completion, the Executive
was reloaded (back to SIO0).

*When the program was executed (RD E,ABIN) the
BCS environment was again entered; upon completion,
the Executive was reloaded (back to SIO).

At this point the user should be reasonably familiar with the
various aspects of FDOS. If a hardware configuration different
from the "standard" as defined in Section V.A is desired, the
following procedure can be used to build a "master working
disk" (if the "standard" hardware configuration is acceptable
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skip to the end of this section and delete files as is appropriate).
Basically, the procedure consists of using the System Generator

to configure and write new "system" files (SYS1l, SYS2, S¥YS3, and
SYSM), re-defining the teleprinter channel for DEBUG, building

a new ABCS, and deleting un—-necessary files from the disk.

PROCEDURE FOR BUILDING A "MASTER WORKING DISK"

k k ok Kk ok k ok k k kR Ok %k % k k %k kX% Kk k k%

*
NOTE: DO NOT REMOVE THE WRITE-PROTECT TAB FROM *
THE "MASTER SKELETON DISK" SHIPPED FROM THE *
*
*

FACTORY.
ko k k k ok k k% k ok k k ok %k % k Kk kK k %k Kk Kk %k %

* % ¥ %

1. Install the "master skeleton disk" in drive D (the left-hand
drive of the main FDS enclosure).

2. Enter the Keyed-In Loader per Section V.C.

3. Load and configure the FDOS Bootloader per Section V.D.

4. Bootload the "skeleton" file (SY¥S@) using the X77@1B entry of
the Bootloader with the Switch Register set to 14B (see Section

V.D.2).

5. Remove the "master skeleton disk" from drive D, and install
a virgin disk in its place. -

6. Halt the computer, turn off all power, configure the inter-
face cards as desired, and turn all power back on.

7. Execute the System Generator at location 2B.

8. Proceed with the System Generation, starting at Section V.F.3;
reply "YES" to the "FORMAT?" question in step 21.

9, Install the "master skeleton disk" in drive E.

10. Use the CODSK Batch file to copy all files (except SYS1l, SY¥S2,
SYS3, and SYSM) from drive E to drive D; this is accomplished by

typing
'AS BC,E2;BA CODSK
Note that CODSK can only be used in conjunction with the "master

skeleton disk" (or a copy of it), since it assumes certain
named files are on the disk in drive E. Upon entering the Batch
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mode, CODSK types
k& ****BEGINING OF CODSK BATCH OPERATION
-*AS BM,BK

thus assigning the Batch Message unit to the Bit Bucket. Upon
completion, CODSK exits the Batch mode (BX), clears the buffers
(28), restores the original SIO configuration (RS), and types

k%% #kk*END OF CODSK BATCH OPERATION
k%% %%%¥*REFER TO APPENDIX G, STEP 10.

A listing of CODSK is shown at the end of this appendix.

11. Remove the "master skeleton disk" from drive E, put it in
its envelope, and store it per the directions on the envelope.

1l2. If the console device (teleprinter) is not on channel 12B,
re-define its channel for DEBUG per Section VII.D.2.

13. Since the hardware has been re-configured, a new ABCS file
must be built.  This can be accomplished on the disk in drive D.
FPirst, the files that will not be used on the "working disk"
(Such as CODSK, SRCE, FSRC, LIBE, LIBF, SD36X, ASMBE, ASMBF, and
FOR2E in a Non-EAU computer) must be deleted, since there is
room for only thirty-one names in a disk directory. This is
accomplished via the Delete command. Obtain a Disk Directory,
and start deleting files from the bottom of the directory as
appropriate.

14. At this point,.the user should copy any additional BCS modules
(drivers) that are to be used during DPCS onto drive D: Queue
each module to a logical unit of D, and then use the Copy command
to transfer them to disk.

15, Next, Queue the appropriate BCS modules to Dl; D.36 and D.36X
should be the first two (if they are to be included), and RLOA
should be the last one queued. :

16. Now Queue ABCS, assign the I/0 units, and call DPCS by typing
QU D2,ABCS;AS DI,Dl;AS DP,D2;RU DPCS

The new ABCS will replace the "standard" one; refer to Section
VIII.A for details of the Disk Prepare Control System.

17. Since we are now (theoretically) done with the BCS modules,
delete them from the disk.



18. Queue the library unit defined during DPCS (the standard is
D4) with the appropriate library of relocatable subroutines
(LIBN, LIBE, LIBF, or LIBX).

19, Install a virgin disk in drive E, format it, and copy the
disk you just built (use DUP to do this).

20. Take one of the disks, write-protect it, label it "master
configured disk", put it in its envelope, and store it in a
secure place per the directions on the envelope. Thus, when
the "working disk" gets misplaced, etc., a copy can easily be
made. -

21. Repeat Steps 1 thru 4 to configure the Bootloader for the new
channel assignments.

If all the above operations work as indicated here, the FDOS may
be placed into routine operation.

CODSK Batch File Listing

#4 kkx BELGINING GF COUSK BATCH OPERATION

AS B RK

LI BCeBRsvl25 x* TRIS HUMBER MUST EQUAL COMMENT LINES
#% RATCH FILE TO CCRY ALL DISK FILES FROM

¥k MASTER SYSTEM UISK TO MEW SYSTeM DISK

% PRUOUGRAMMER: DoKe LA VERNE

#% Cu0ING BLGUND MAY 21, 1974

¥% PROGDUCT IDs 5029 REV, B

* %

¥ EOIT HISTORY

w31 MAY 74  CREATE THE FILE

*% 14 Jur TH RE-ARPANGE EACH LINE

% 26 AUG 74 ADD INITLAL GUEUE OF DISK LUD®S

% 08 GCT 74 ALD ASSIGHNMEMT CGF DI & Lp ’

%o

AS DI+E1iAS DPWD1

SE{Te DI «SYSOSTE DFeSYSO

SEIRE NP +SYSO+61iC0 1 aBAITTE DIWSYSOITTO DPeSYSOIVE s eBA
TA DI «SKCEITO DPWSRCE

RE DPSHCE¢183iC0O os v hAtTQ DI«SRCEITA DP«SRCEIVE ¢ h
TO DIWFSKRC:iTQ DPFSKC

RF CP+FSRC U4 iC0 o9 e ASTE DIGFSRCITH OP«FSRCIVE s9e¢A
TQ DIVLIBNITY ODPLIBN

RF DP+LIBNyE31C0O s oBiTQ DILIBNITO DEWLIBNIVE ¢04B
T DIGLIBEITG CRPWLIEE

RE DPWLIBEWBOICO +44B3TQ DIGWLIBESTQ DPLIBEIVE .¢¢8

-



TO NILLIRFITOG DPLIBF ;
RF DEVLIBF 76iC0 vo o3 TQ DILLIBFITO DP+LIBFIVE <648
TO DIVCODSKSTG DF«CODSK
RF NP«COULSKeLUICO s ATE DICODSKITE DPeCODSKIVE e A
T DICELITITC LPWLDIT
RF DPLZFLIT«103CO v BAITA QlcEUITZTO CPWEDITIVE +e4BA
TQ DT enASHBNITY DPyASMUN
RF DP v ASHENeZA25C0 v o s ZAVTE LI CASMBNITE DP«ASMBNIVE ¢« sBA
TR DI1CROSTTL DPWLROS
RFE DPsCKROGSe93C0 o5 2BAYTR DI +CROSITE DP+CROSIVE +44BA
TG NIFORT TG UPSFORT
RFE DP«FORTe925CO vooBAYTO DI«FORTITR DPFoFORTIVE +0eBA
TO DIWFOR2MITU DP«FOR2N
RF DPFGR2ZRy161C0 ¢ o s EATTO DIFORZ2NITE DPFOR2NIVE «9¢BA
TG DI1.DUPITO Ul yDUF
RE LPsDUPsHICO oo BELYTE DI UUPSTG DPWLUPIVE e 9BA
TQ DILERUGI TG DPCEFEUG
RF DPsCERULGyBICO ¢+ oBAYTE DIDEBUGITY DRP«DEBUGIVE <4.+.8A
TQ DI«EXERITGE LDPSLXER
RF DR sEXERe203C0 10 o0BAITTE DIGWEXLRITE UPEXERIVE o4 eBA
TR DIABCSITE LPAECS
RFE DPeARCSe32iC0 ¢osBAITE DYIARCSITO CPWABCSIVE 4+ eBA
TR DIWLECSITE LPDFCS ,
RF DELOFCSe141CO s+sBAVTE DIWLDPCSITE DPDPCSIVE «veB3A
T D1sH.261T0 DP«Le36
RE OPyNe326¢18iC0 2¢¢B3TO DIvDIEITE DPeDeZ6IVE 44 B
T DY e 3eXiTSG DPel260
KF UPela36Xe¢33C0O soeBi1G6G DIeDe36XITH LP+D36XIVE seeR
T DI+G.003TY [P«0LCO
RF NP c0eCO¢6EICO soeBITE UDIeD.003TR DPeDOUIVE 4e¢B
TG DI«Da293TQ DPvLe35H
RF DPeDe38¢7i1C0 0 eBiTU LIa351TE DPyDL3SIVE ool
TQ NT4el1GCesTw DPFvelOCo '
RFE DRy oI0CesB3iCO 44 +eRiTGC DY¢eI0CoiTO UPsolOCeiVE 448
TO DICRLCAITE DPWRLCA o
RFE DPRLOA«LLICO +9¢B35TG DIELOAITO DP+RLOAIVE o8B
TQ DI1«SUAEXITE DPeSD26A
RF DPoSEE6Xe45CO vosAvTH DILSD36XITQ DPLSDIEXIVE seeh
TA DIASHMEBE :Tw GPASKEL
RF DPASHMEE +323C0 e BAYTR DIASMEEITG DP«ASMEEIVE seeBA
TQ DYASMEF TG DPASMEF .
RF DPASMBF«Z2:C0 +ooEBASTO DI«ASMBFITR DPASMBFIVE o o¢BA
TQ NIWFORZETTQ DFFGREE
RF DE«FOF2E¢103C0 weaBA3TO DI FORZE;TQ DP«FORZEZVE ++¢BA
GU D1+SKCE«FSRC«SDZ6X 16U D2.CUDSK
U D31De36eDe 56X elel0eed540I0CesRLOAIGU DU LIBKNWLIBELIRBF
LI BCUeCLer2iRE BCIiBXILSIRS
sokxor END OF CODSK BATCH OPERATICN.
w¥xkx REFER TO APPENULX Ge STEP 10,



