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Preface

This manual is a programming guide to DOS-III, a Hewlett-Packard Disc Operating System for 2000-
series computer systems. Programmers using this manual should be familiar with the functions of
batch-processing operating systems and one of the programming languages supported by the DOS-III
Operating System.

The Hewlett-Packard programming languages and program libraries that can operate under control
of DOS-III are described in the following reference manuals:

® HPALGOL (02116-9072)

® HP ASSEMBLER (24307-90014)

e HP FORTRAN (02116-9015)

® HPFORTRANIV (5951-1321)

® RELOCATABLE SUBROUTINES (02116-91780)

Other information, which may be useful to the programmer, is included in the SMALL PROGR AMS
MANUAL, the MANUAL OF DIAGNOSTICS and the SOFTWARE OPERATING PROCEDURES.
These manuals contain custom-assembled modules pertaining to each customer’s software and hard-
ware configurations, and are supplied with each Hewlett-Packard computer system.

This manual is divided into six functional parts:

®  Part 1. DOS-III OPERATING SYSTEM

Part 1 defines the standard capabilities of DOS-III. It includes a summary of DOS-III organi-
zation, hardware and software; definitions of DOS-III directives, EXEC calls and I/O routines;
a description of the interaction of DOS-III and its subsystems; and a set of sample job decks.

®  Part 2. DOS-III EXTENDED FILE MANAGEMENT PACKAGE (EFMP)

Part 2 describes the capabilities of the DOS-IIT Extended File Management Package (EFMP),
which allows the programmer to extend the file-handling capabilities of the DOS-III Operating
System. Part 2 contains sections on EFMP organization, EXEC calls and use of UTIL, the EFMP
Utility Program.
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Part 3. GENERATING AND LOADING DOS-III

Part 3 gives complete instructions for generating and loading a DOS-III System.

Part 4. DOS-III SYSTEMS PROGRAMMING

Part 4 contains information which will help the advanced programmer to write his own EXEC
modules, plan I/O drivers and use the DOS-III privileged mode capabilities.

Part 5. ERROR CODES AND MESSAGES
Part 5 is a complete set of all DOS-III Operating System error codes and messages.

Part 6. APPENDIX AND INDEXES

Part 6 contains an appendix of DOS-III system tables and three indexes: the first two are con-
venient summaries of DOS-III directives and EXEC calls; the third refers to terms discussed in
the manual.
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DOS-IIl Operating System






SECTION |
DOS-IIl Organization

The DOS-III supervisory software consists of a Disc Monitor (DISCM) that resides in main memory;
EXEC modules which may reside either in main memory or on disc; and a Job Processor (JOBPR)
that is disc-resident. Together these modules manage I/O processing, interrupt processing, executive
processing, job processing, and file handling.

Other DOS-III software consists of a series of relocatable binary software modules. Since each
module is an independent, general-purpose program, the hardware and software configuration of

the system is flexible. Modules can either reside in main memory or on the disc, at the user’s option
(specified during system generation). In a system with a small main memory, the modules can reside
on the disc to save main memory space; in a large main memory system, modules can reside in main
memory for greater efficiency.

MAIN MEMORY LAYOUT

When DOS-III is active, the main memory is divided into a User Area and a System Area (as shown
in Figure 1-1). The Disc Monitor program handles all EXEC calls and, if they are legal, transfers
them to the proper module for processing. The I/O drivers handle all actual I/O transfers of infor-
mation. If some I/O drivers are disc-resident, they are read into main memory by the supervisor
when needed. The User Area provides space for execution of user programs.

In addition, large DOS-III software modules, such as the FORTRAN Compilers, Assembler, Relocat-
ing Loader, and Job Processor, reside on the disc and execute in the User Area. (See Appendix A
for figures on disc and main memory layout.)

If the memory protect option is present, a memory protect boundary is set between the System
Area and the User Area. This boundary interrupts whenever a user program attempts to execute an
I/0O instruction (including a HALT') or to modify the System Area. (Instructions can reference the
switch register and overflow register.) Programs to be run in the User Area must use EXEC calls for
input/output, termination, suspension, and other external processes.
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DOS-III OPERATION

DOS-III operates in either keyboard or batch mode. In keyboard mode, the user enters statements
and commands to the system (called directives) to control his programming job through a keyboard
device (system console). Each line entered must terminate with a return and a linefeed. In batch
mode, the user enters directives through a batch input device, sometimes integrated with a source
program on punched cards, paper tape or magnetic tape, thus forming a job deck. Jobs can be
stacked one upon another in a queue.

Deleting Keyboard Errors

To delete an entire line of input, strike rubout then linefeed. To delete the character just entered,
strike Control-A (simultaneous ‘“A”’ and control key striking). Each Control-A deletes one addi-
tional preceding character.

Batch Abort

Some errors when encountered in batch mode cause a batch abort. When such an error occurs
(mostly in response to a directive) DOS-III takes the following action:

1. The offending directive and an error message is printed on the list device.
2. JOB ABORTED is printed on both the system console and the list device.

3. The offending statement and subsequent statements are ignored until a JOB, EJOB, or TYPE
directive is encountered. The current operation is aborted and the next input is processed.

DOS-III DIRECTIVES

The DOS-III Supervisor operates in response to directives input by the programmer or operator.
Directives are strings of up to 72 characters that specify tasks to DOS-III. They are entered in one
of the two modes of DOS-III operation: keyboard or batch.

The DOS-III directives are used for the following functions:

® (Create, rename, edit, list, and dump user files (relocatable, absolute, loader-generated,
source statements, and ASCII or binary data)

®  Search the various disc subchannels for specified file names
®  Check status of user disc tracks
®  Turn on user programs or system programs such as FORTRAN and Assembler

® Examine and modify the logical organization of the I/O; rewind magnetic tapes and output
end-of-file commands to magnetic tapes; output top-of-form commands to list devices

®  Start and stop a job; type comments; suspend operations; resume execution of suspended
programs



o Assemble or compile, load and execute a user program
o Dump main or disc memory

®  Set the date; abort programs; transfer to batch mode (from keyboard mode or batch mode);
return to keyboard mode (from batch mode)

®  Change the subchannel of the user disc

®  Initialize (label) a disc subchannel

®  Dump all (or part of) a disc to another disc

®  Purge file name entries from the user file directory
L Repack discs to eliminate purged user files

o Reserve logical memory space for specific subsystems (Memory Management)

DOQS-III directives are described in Section II.

DOS-III EXEC CALLS

After being translated and loaded, an executing user program communicates with DOS-III by means
of EXEC calls. An EXEC call is a JSB instruction which transfers control to the DOS-III Supervisor.

The EXEC calls perform the following functions:

° I/O read and write operations

L] User file and work area read and write operations
[ I/0O control operations (backspace, EOF, etc.)

® Request 1/0 status

o Change the subchannel of the user disc

° Request limits and status of WORK area (temporary disc storage)
L Program completion

L Program suspension

L Loading of program segments or main programs
L Request the time

® Control of memory protect

L Store values into base page memory locations

® Memory Management

®  Programmatic file control

DOS-III EXEC calls are described in Section III.
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DOS-IIT INPUT/OUTPUT

All I/O operations and interrupts are channeled through the DISCM section of the DOS-III Super-
visor. DISCM is always main-memory resident and maintains ultimate control of the computer
resources.

I/O programming is device-indepéndent. Programs written in FORTRAN, ALGOL, and Assembler
specify a logical unit number (with a predefined function, such as data input) in I/O statements
instead of a particular device. Logical unit numbers initially are assigned to appropriate devices by
the operator during system generation, depending upon what is available and can be assigned during
a job. Thus, the programmer need not worry about the type of input or output device performing
the actual operation.

PRIVILEGED INTERRUPT

For DOS-III system interrupt processing, the I/O channel select codes are assigned decreasing priority.
Channel 105 has the highest priority and channel 37 has the lowest. When an interrupt occurs on an
1/0O channel, system interrupt processing is disabled on all channels having a lower priority (higher
number) until the higher priority interrupt processing is completed.

DOS-III provides an optional capability which permits privileged interrupts on specific I/O devices
(channels). These devices have their own user-supplied interrupt routines and have their interrupts
processed without going through the system’s central interrupt processor ($CIC). The system guaran-
tees a response time of 100 microseconds for privileged device interrupts. (For a description of
privileged interrupt driver routines, see Section 13.)

The privileged interrupt capability is obtained by including a “fence” board in the system hardware
configuration and notifying the system software of the existence of the fence during system gener-
ation (see Section 10). The privileged interrupt fence physically separatés privileged devices from
system devices. Privileged devices are those with interface boards in I/O channels of a lower number
(higher priority) than the fence. System devices are those with interface boards in I/O channels with
a higher number than the fence.

The DMA channels are always considered system devices although they reside on the privileged side
of the fence. When the privileged interrupt option is included in the system, any DOS-III drivers
which require DMA interrupts must explicitly inform the system of this fact. This is accomplished
by issuing the following subroutine call from the driver before returning control to the system:

EXT $SDMA
JSB $SDMA

When the last DMA interrupt has been received, the driver should inform the system that no further
DMA interrupts are expected by issuing the following subroutine call:

EXT $CDMA
JSB $CDMA

When the privileged interrupt fence is installed in the system and necessary privileged interrupt
drivers are included, the user can access his privileged devices with standard I/O calls (JSB EXEC).
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TIMING CAPABILITIES

A library subroutine called $TIME is available to both system programs and user programs. The
Time Base Generator is required to use this subroutine (see ‘“Hardware Options’’). $TIME provides
the capability to set, reset, or release a timer (100 millisecond resolution).

Note: Upon return from the $TIME subroutine, Memory Protect is
disabled until a system request (JSB EXEC) is issued.

When setting (activating) a timer, an initial time value is placed into a user-supplied buffer and this
timer buffer is added to a linked list of currently active timers. When the timer expires, the sub-
system, driver, or user receives temporary control from the system. A timer is reset by placing a
new time value into an active timer buffer. A timer is released (deactivated) by removing the timer
buffer from the linked list of active timers. It is possible to remove all timer buffers from the list
with one calling sequence.

To use $TIME, the program must include a timer buffer, a time-out processor routine, and a calling
sequence.

Timer Buffer

A 4-word timer buffer must be available to $TIME. The address of this buffer is passed to $TIME
to identify the desired timer. Timer buffer format is:

Word 1: 16-bit buffer identifier
Word 2: Address of time-out processor routine

Word 3: Current time value
System use only
Word 4: Address of next timer buffer in linked list

Program must not modify word 3 or 4.

Time-out Processor Routine

Control is passed to the time-out processor routine when a specified timer expires. Unless the
system was generated with the privileged interrupt option, the interrupt system will be OFF and
should remain OFF during execution of the time-out processor routine. If the privileged interrupt
option is included in the system, the interrupt system will be ON upon entry into the time-out
processor. To prevent further privileged interrupts from occurring during execution of the time-out
processor, the time-out processor must disable the interrupt system.

Caution: Interrupts should not be disabled for more than 100 microseconds.



On entry into the time-out processor routine, the timer buffer is released from the timer list and
the A- and B-registers set as follows:

A = 16-bit identifier of the timer just expired (this allows one time-out
processor to service many timers).

B = 15-bit address of the timer buffer associated with the expired timer.

Calling Sequence

To set or reset a timer:

EXT $TIME
LDA VALUE (Time specified in —100 milliseconds)
LDB ATMBF (Address of timer buffer)
JSB  $TIME (Set/reset timer)
SZA (If A =0, no error; A =1, illegal address)
JMP ERROR

VALUE DEC -2 (Set timer for 200 milliseconds)

When this request is received, the list of timers is scanned for a matching timer buffer. If no match
is found, a set request is assumed and the new entry is placed in the timer list. If a match is found, a
reset request is assumed and the new value is stored into the existing timer buffer.

On return from $TIME, the contents of the A-register indicate the termination condition:

A = 0; normal termination

A = 1; illegal timer buffer address
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