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PREFACE

The TOPS-1@ Monitor Calls Manual is a complete reference set for using
the TOPS-1@ monitor calls. The set consists of two volumes:

Volume 1 contains descriptions of the facilities available to the
assembly language programmer through the use of calls to the
monitor. It details the requirements for performing wvarious
types of 1I/0, computation, and information processing using
monitor-defined symbols and data. Specific monitor facilities,
such as inter-process communication, programmed interrupts, and
device I/0 are each described in relation to the monitor calls
needed to use those facilities.

Volume 2 lists the monitor <calls themselves, in alphabetical
order, including coding sequences for calling the monitor and for
reading data returned by the monitor. The data may be returned
on a successful completion of the call, or data on the error will
be returned when an error occurs in the attempt to execute the
monitor call. Volume 2 also contains a 1list of the GETTAB
tables, which contain data about the monitor and user jobs. The
data stored in these tables 1is extensive and vyet -easily
accessible through the GETTAB monitor call. Finally, Volume 2
contains a glossary of the terms used in both volumes, a detailed
description of the format of an executable file, and a
description of the File Daemon program, which provides

user—definable file security measures.

Before you attempt to use the TOPS-10 Monitor Calls Manual, you should

have

a basic familiarity with the structure, paging mechanisms, and

hardware of the DECsystem-1#. The TOPS-10 Monitor Calls Manual does

not

attempt to describe the monitor on a general level. You should

also be familiar with the MACRO programming language before you read
this manual., Specifically, it is recommended that you become familiar
with the following manuals and topics before attempting to wuse the
TOPS—-1@ Monitor Calls Manual:

o The DECsystem—-10 MACRO Assembler Reference Manual 1is very
important to an understanding of the methods for programming
in assembly language on TOPS-10d. The TOPS-1f monitor calls
are written to facilitate the task of programming in MACRO,
but the bulk of assembly language programming involves the
operations described in the MACRO Reference Manual.

o Restrictions and capabilities of higher-level programming
languages on TOPS-18 are not described in the TOPS-=1@ Monitor
Calls Manual. If vyou are programming in a higher-level
language (FORTRAN, COBOL, and so forth), you should obtain a
copy of the programming language's specific reference manual
written for TOPS-14.
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o Facilities and capabilities of software products that run on
TOPS-1# but are distributed as a separate product are not
included in the TOPS-1§ Monitor Calls Manual. Many
references to such products (DECnet-1@, IBM communication,
and so forth) are made in the TOPS-18 Monitor Calls Manual,
but you need the appropriate product-specific documentation
to use the monitor facilities provided for these products.

The TOPS-18 Monitor Calls Manual is divided into two volumes only
because there 1is a great amount of information that must be included
in the manual. Therefore, neither volume can be used without the
other.

Volume 1 describes the facilities your program can access through
requests to the monitor; and contains specific references to calls,
and calling functions; but only in Volume 2 can you find the detailed
lists of functions available through each call, the specific kinds of
data available after the execution of each call, and the restrictions
and requirements for each,

Volume 2 contains detailed documentation of each monitor <call, flag,
argument block, and returned information, with programming
requirements for each call, in a manner similar to the monitor source
file UUOSYM.MAC. However, this information is useless without the
knowledge available in Volume 1l: the order in which calls must be
made to the monitor, methods for handling errors, and the types of
information you can use to make your programs interact smoothly with
the moniter.

The TOPS-1@ Monitor Calls Manual is intended to be the primary source
of reference information for the interface between user programs and
the monitor. 1If you find any errors in the manual, or have difficulty
using the manual for any reason, please detail the problem on the
Reader's Comment Card provided at the end of each volume and mail it
to Digital Equipment Corporation. This important form of feedback is
vital to the accuracy and usefulness of the documentation, and
complete information about the problem would be greatly appreciated.
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CHAPTER 1

INTRODUCTION TO MONITOR CALLS

A program written in MACRO-10 assembly language has four types of
statements:

o Pseudo-op statements, such as BLOCK, TITLE, and RADIX, are
instructions to the MACRO assembler and do not generate code.

o Direct-assignment statements, such as Tl=1 and P=17, resolve
definitions of symbols. Pseudo-ops and direct-assignment
statements are described in the DECsystem-1# MACRO Assembler
Reference Manual.

o Machine instructions, such as ADD, MOVEM, and JRST, are
direct hardware instructions. Machine instructions and their
symbols are discussed in the DECsystem-10/20 Processor
Reference Manual.

o Monitor ¢alls, such as INPUT, CLOSE, and GETSTS, are
directions to the monitor to perform special services for the
program. Monitor calls, also called UUOs (Unimplemented User
Operations), are described in this manual.

An operation code (opcode) and a symbol representing the name of the
monitor call designates each monitor call. Use operation codes
(opcodes) to direct the TOPS-1@ monitor to perform I/0 and other
services for your program. Opcodes can be divided into the following
groups:

o Opcode @ always returns your job to monitor command level,
because opcode @ is an illegal UUO. The monitor displays the
following error message, followed by the monitor prompt.

?Illegal UUO at user PC addr
o Opcodes 1 through 37 cause the hardware to store the

instruction code and the effective address in location 44,
and to execute the instruction at location 41 in the  user's

address space. The original contents of location 48 are
lost. This trap allows your program to gain control when
using these opcodes. These opcodes can be defined by the

system programmer as Local UUOs (LUUOs). If your program
executes one of these opcodes accidentally, the monitor
displays the message:

?HALT at user PC addr
The monitor displays this message because relative 1location
41 contains a HALT instruction, wunless the contents of

location 41 were changed inadvertently. The LINK program
provides the HALT instruction. To set or read trap
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INTRODUCTION TO MONITOR CALLS

instructions for an LUUO in a non-zero section, you must use
the UTRP. monitor call. Refer to Volume 2 for a description
of the UTRP. UUO.

o Opcodes 47 through 188 are the opcodes for menitor calls.
The TOPS-1# monitor defines these opcodes. They are called
Monitor UUOs (MUUOs). This manual describes all monitor
calls for TOPS-1#. A monitor call is stored at location 424,
the new PC is loaded from location 436 of the user's process
table, and the processor operates in executive mode. The
monitor interprets the opcode; then the monitor performs I/0
and other control functions for your program.

o Opcodes 101 and 184 cause the monitor to stop your program
and display the following message:

?Illegal instruction at user PC addr

o Opcodes 162, 1#3, 186, and 147 are legal only on the KL
processor, On any other type of DECsystem-1# processor, the
monitor will stop the program and display the following
message if it receives one of these opcodes:

?KL1# only instruction at user PC addr

l.1 MONITOR CALL SYMBOLS

Opcodes 48 through 100 provide the basic set of monitor calls. (The
opcodes and names of these calls are listed in Chapter 22, Volume 2.)
Three of these calls (CALLI, MTAPE, and TTCALL) offer extended calls
by using values in addition to the opcode value., (CALLIs and MTAPEs
use the address field; TTCALL uses the accumulator field.) Each
extended call has a symbol that defines its opcode and its value,
These symbols and their full values are also listed in Chapter 22,
Volume 2.

Most monitor calls accept arguments, return values, or both. Almost
all these arguments and values have symbols defined in the monitor
symbol file for UUOs, UUOSYM.MAC. Error codes, flag bits, and
interrupt conditions all have symbols defined in UUOSYM.MAC. The file
MACTEN.MAC contains definitions relating to the hardware, such as the
PC flag bits. The file JOBDAT.MAC defines the job data locations.
User programs should be written to reference all system wvalues
symbolically by these three universal files. That 1is, a SEARCH
statement should appear near the beginning of the program to search
UUOSYM, MACTEN, or JOBDAT, Refer to the TOPS-1¢# MACRO Assembler
Reference Manual for a description of universal files and the SEARCH

pseudo-op.

Some of the symbols represent codes that tell the monitor what Iis
being specified; others are masks that you can use to isolate or test
a returned value. For example, the symbol 1IO0O.ERR is defined as
follows:

I0.ERR==17B21
This defines a 4-bit field in the I/O status word, allowing you to

logically AND the returned file status word with the value IO.ERR to
mask out all other bits of the word.



INTRODUCTION TO MONITOR CALLS

1.2 PROCESSING MODES

The DECsystem—-10 hardware defines three processing modes: user mode,
executive mode, and user I/0 mode. Normally, programs run in user
mode, which allows the processor to protect and map data 1in core
successfully. The processor will switch from user mode to executive
mode when a monitor call is issued. The monitor controls execution
from that point wuntil the monitor call finishes. User I/0 mode, a
privileged alternative to user mode, provides the program with direct
access to I/0 devices. This allows real-time device drivers to run
under TOPS-1§ in user mode.

1.2.1 User Mode

The majority of user programs execute in user mode. For a user—mode
program, the processor:

o Performs automatic memory protection and mapping.

o Passes control to the monitor if a monitor call or an illegal
instruction (including HALT) executes. In this case, the
processor enters executive mode.

The hardware traps to location 40 in the job data area 1if an opcode
less than 48 (but not #) executes (see Chapter 3).

User mode requires an assigned area of memory. Illegal wuser mode
instructions are:

o I/0 instructions (opcodes 7880 through 777) except those
giving a device code greater than 734. KsSl# I/0 instructions
are all illegal.

o All unimplemented opcodes (those not defined as machine
instructions or moniteor calls).

o Any JRST instruction with an accumulator greater than 2,
except JRST 5 (XJRSTF) and JRST 15 (XJRST).

If your program executes an illegal instruction, one of the following
messages prints (and your program stops):

?HALT at user PC addr
?Illegal instruction at user PC addr

where addr is the memory location of the illegal instruction.

For the HALT message above, you can continue the execution of vyour
program at the target address of the JRST 4, (HALT) by giving the
CONTINUE or CCONTINUE monitor command (see the TOPS-1# Operating
System Commands Manual). For the "illegal instruction" message, you
must correct your program and begin execution again.

1.2.2 Executive Mode

A user program switches to executive mode to perform a monitor «call
when it encounters an illegal instruction, or on a HALT instruction.
The monitor always executes in executive mode, giving it special
memory protection and mapping.
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