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PREFACE

The IRIS Installation and Configuration Manual has two functions.
It is a guide to the initial installation and configuration of
the IRIS Operating System. The manual is also a reference guide
for the customization of the IRIS Operating System beyond the
initial configuration process. To accommodate the dual purpose
of this manual, Section 1 serves as a general introduction to the
components that make up the IRIS Operating System. Sections 2, 4
and 6 describe the use of the various configuration "tools"
supplied by POINT 4 which include debugging packages, utility
programs, and the system configurator called SETUP. Section 3
covers recommended methods for loading the software from various
media such as disc, diskette, and streamer tape. Section 5
details configuration requirements and procedures which will aid
the user in adapting IRIS to the needs of a particular
installation.

For the convenience of the user, the following information is
provided in Appendices:

IRIS Component Checklists Appendix A
Software Definitions Appendix B
LPTD Driver File Listing ‘Appendix C
Contents of the First Four

Blocks of CONFIG Appendix D

Standard Notations For This Manual
This manual uses the following standard writing conventions:

User Input User input is always underlined; it may be a
command shown in capital letters, a variable
such as a filename shown in lower case, or
locations in memory indicated by an octal
number.

<RETURN> Indicates a carriage return. It is required
to activate command input. This is pot shown
unless it is the only command required, a
second <RETURN> is required, or it follows a
control character (i.e., <CTRL-%Z> <RETURN>).

<CTRL-x> Indicates a control character where x is an
alpha key. It is entered by holding down the
CTRL key and pressing the alpha key indicated.
Both keys are then released. A <RETURN> is
not required unless otherwise noted.
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variable Lowercase string represents a variable such as
a filename, password, etc.

{option} Lowercase string enclosed in braces represents
an optional parameter.

Related Manuals

For related information see the following:

Litle Pub. Number
IRIS R8 Operations Manual SM-030-0010
IRIS R8 Peripherals Handbook SM-030-0015
IRIS R8 User Manual SM-030-0011

IRIS R8 LCM Installation Document
IRIS R8 Release Notes

MIGHTY MUX User Manual HM-042-0015
MARK 3 Computer System Manual HM-081-0019
MARK 3 Peripherals Interface Manual HM-081-0027
MARK 8 Reference Manual HM-082-0021
POINT 4 (MARK 5) Computer User Manual

LOTUS DISCUTILITY Manual SM-035-0018
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Section 1
INTRODUCTION

This section covers the general preparation needed to set up an
IRIS Operating System, the R8 Pico-N, data channel priorities,
and describes IRIS components.

1.1 GENERAL PREPARATIONS

The primary focus of this manual is the installation and
configuration of the system software. However, there is some
overlapping in the initial installation of hardware and software.

The following is a summary of the factors to be considered when
setting up a system.

® Site preparation and maintenance
e Hardware selection: the computer and its peripheral devices
e Hardware installation and testing

® System Generation (initial installation of the IRIS Operating
System)

e Confiquring the system for a specific installation
® Testing
Attention should be given to environmental requirements:

® A telephone is recommended for maintenance purposes and it
should be within easy reach of the computer and the master
terminal.

e A separate line from the main power distribution box is
recommended to prevent transients from elevators,
air-conditioners, business machines, etc.

Interference from equipment with frequent Stops and starts
may cause computer performance to be erratic.
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1.2 PICO-N

An IRIS R8 Operating System requires that an R8 Pico-N be
installed on the computer backplane. Without this device the
IRIS Operating System will not function. The Pico-N is coded to
enable specific POINT 4 application packages. It can also be
coded to enable specific OEM packages. These packages should be
specified when the Pico-N is ordered or returned for
modification.

The R8 Pico-N should not affect normal operation of the computer
or any of the peripheral devices. It is unnecessary to remove
the Pico-N to run diagnostics.

If a hardware problem is suspected, the standard test routines
(CPU exerciser, logic test, memory address test, memory
checkerboard test, disc reliability test, etc.) should be run
before installing the system software.

THE PICO-N ALWAYS REMAINS THE PROPERTY OF POINT 4 DATA
CORPORATION. It is supplied under a nontransferrable license
with each paid IRIS license.

1.2.1 PICO-N INSTALLATION

The Pico-N consists of a 100-pin connector with encapsulated
circuitry. It draws power from pins A97 through Al00. For a
POINT 4 MARK 3 system, the Pico-N is installed on the CPU board
(see Figure 1-1). For all other CPUs, the Pico-N is installed on
the computer backplane (see Figure 1-2),

The Pico-N may be destroyed if installed incorrectly, e.g.,
shifted either right or left. The procedure for installing the
Pico-N is as follows:

1. Turn off CPU power.

2. Install the Pico-N using Step a for a MARK 3 CPU or step b
for any other CPU:

a. On a MARK 3 system, seat the Pico-N on the CPU board by
pushing it onto the P2 connector, aligning pin Al with
board pin 1.

b. Push the Pico-N's connector over the 'A' side pins of any
slot except the slot which contains the CPU. It does not
matter whether the selected slot contains a board.

3. Be sure the Pico-N is oriented properly, and all 100 pins are
in their connectors.
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Figure 1-1. Installation of Pico-N on a MARK 3 CPU Board

Figure 1-2. Installation of Pico-N on the Computer Backplane
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1.2.2 TESTING PICO-N
If a problem with the Pico-N is suspected, test it as follows:
l. IPL into a full configuration.
If, during the IPL, the system responds
?2?NO PICO-N?7?
the Pico-N may be missing or not plugged in properly.

2. Check that the R8 Pico-N is plugged in correctly. If it is,
the Pico-N may be defective (see Section 1.2.3).

1.2.3 PICO-N REPLACEMENT

If a Pico-N is defective, POINT 4 will supply a replacement.
Notify the POINT 4 sales representative.
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1.3 DATA CHANNEL PRIORITY

Data Channel priorities should be set (highest to lowest) as
follows:

1. All disc controllers

2. All magnetic tape controllers
3. POINT 4 MIGHTY MUX

4. POINT 4 LCM(s)

Data Channel priorities may be set either by use of relative
slots in the computer chassis or by backplane jumpering. The
method depends on the type of computer. Consult the computer
hardware manual for the proper method of setting up Data Channel
priorities. In a POINT 4 system, the CPU board occupies the top
slot in the chassis. However, this location does not relate to
data channel priorities.

The order of interrupt priority is not important as long as all
devices can interrupt.

EXCEPTION

Some non-POINT 4 multiplexers may require the
highest interrupt priority.
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1.4 IRIS COMPONENTS

Table 1-1 is an alphabetical listing of standard IRIS R8 system
components and their functions. Some of these components are
supplied on logical unit zero (LU/0), some on logical unit 5,
some are stand-alone programs while others are created when the
system is configured. Refer to Appendix A for checklists of IRIS
components residing on LU/0 and LU/S.

TABLE 1-1. STANDARD IRIS R8 SYSTEM COMPONENTS

Name Function

ACCOUNTS Account directory on each logical unit
which contains account parameters and
charges for each user.

ACCOUNTUTILITY- BASIC program with one supplementary module
(ACTUTIL.1) used for the maintenance of the
account directory (i.e., ACCOUNTS file).

ALOAD BASIC program used to merge binary files.

ANALYPF BASIC program used to analyze polyfile
volume structures.

ASSEMBLE (ASM) Absolute Assembler processor.

ASSIGNPF BASIC program with four supplementary
modules (ASSIGNPFl, ASSIGNPF2, ASSIGNPF2A,
and ASSIGNPF3) used to move polyfile
volumes from one logical unit to another.

BAKUP Backup utility program with three
additional modules (BAKUPMAIN, BAKUPCONFIG,
and BAKUPINIT) used for on-line disc

backups.
BASIC BASIC language editor and lister.
BASICTEST BASIC readiness test.
SM-030-0009-07 INTRODUCTION
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TABLE 1-1. STANDARD IRIS R8 SYSTEM COMPONENTS (Cont)

Name Function

BCONVERT Processor which converts R7.x BASIC
programs to the R8 format.

BLOCKCOPY Stand-alone program for disc block
transfers from one type of disc to another.

BTUP Block Two Utility Package - Low-level
debugger. Does not appear on a LIBR
listing.

BUILDPF BASIC program used to create and extend
polyfiles.

BUILDPFERR BASIC program which builds an error message

file; used by the BUILDPF, QUERYPF, and
KILLPF programs.

BUILDXF BASIC program used to create indexed files.
BYE Log-on/Log-off processor.
BZUD Block Zero Utility Driver - Disc driver

unique for each disc controller. Does not
appear on a LIBR listing.

CALLTBL System driver containing the call table
that links subroutine names and numbers to
discsub numbers.

CHANGE Processor used to change file
characteristics.
CLEANUP Processor used to realign block usage on a

logical unit.

(Table continues on next page)
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TABLE 1-1. STANDARD IRIS R8 SYSTEM COMPONENTS (Cont)

Name Function
CLEANUPX Similar to CLEANUP; allows movement of data
between two logical units that are not
alike.
COMA IRIS interface driver for an Airland-type

protocol converter.

COMD IRIS interface driver for the Datalynx
protocol converter.

CONFIG System file which contains information
about the system's current configuration.

COPY Processor used to copy files (except
polyfiles).

COPYPF BASIC program with five supplementary
modules (COPYPF1l, COPYPF2, COPYPF2A,
COPYPF3, and COPYPF4) used to copy
polyfiles; includes option to change
polyfile names.

COREMAP BASIC program used after an IPL to display
memory allocations performed by SIR.

CTR System software diagnostic routine used to
analyze the activity at an installation.

CTUS Physical interface handler for cassette
tape units.

DBUG Stand-alone debugging utility package for
the POINT 4 MARK series and Nova*-type
computers. Does not appear on a LIBR
listing.

*Nova is a trademark of Data General Corporation.
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TABLE 1-1. STANDARD IRIS R8 SYSTEM COMPONENTS (Cont)
Name Function

DC700 Diagnostic program for a POINT 4 LOTUS 700
Controller.

DDCOPY Disc-to-disc copy utility - Unique for each
disc controller.

DEC Decimal arithmetic system driver.

DEFS IRIS software definitions (see Appendix B).

DGMX Driver for a Data General 4060-type
multiplexer.*

DISCSUBS File containing disc-resident IRIS system
subroutines.

DISCUTILITY Disc utility for POINT 4 LOTUS disc
subsystems.

DISCUTILITY3.2 Disc utility for POINT 4 MARK 3 disc
subsystem.

DISPLAY BASIC program used to display a text file.

DMAP Disc map for each logical unit - A system
file which is built by the sysgen
procedure, an IPL, or by the INSTALL
processor to map disc block usage.

DSP Disc Service Processor - IRIS on-line
debugging utility package.

EDIT Text file editor.

*Not shipped for a POINT 4 MARK 3.
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TABLE 1-1.

STANDARD IRIS R8 SYSTEM COMPONENTS (Cont)

Name

Function

EIS

Driver for MARK 8/9 Extended Instruction
Set. Supersedes $MKS8.

EXTRAPORT

BASIC program used to start programs
running on a phantom port.

FAULTHISTORY

Information file for system faults.

FAULTPRINT

Processor used to print Trap messages.

FINDFILE

BASIC program used to search all installed
logical units for a specified file.

FLBOOT

Utility program used to boot software from
diskettes. For POINT 4 MARK 3 Systems
only.

FOREIGN

Disc driver used to read/write a specified
sector from or to any disc (regardless of
file system) that POINT 4 hardware can
support.

FORGE

IRIS BASIC program editor with seven
supplementary modules (FORGEl, FORGE2,
FORGE21, FORGE22, FORGE23, FORGE3, and
FORGE4) .

FORMAT

Processor used to create a formatted or
contiguous data file.

GUARD

BASIC program used to manipulate the DOOM
bits in the special access control word for
File Maintenance procedures,

GUIDE

BASIC program with three supplementary
modules (GUIDE.LU, GUIDE.LPT, and
GUIDE.BLKCPY) that give directions for the
configuration of logical units, line
printer drivers, the use of BLOCKCOPY, etc.
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TABLE 1-1. STANDARD IRIS R8 SYSTEM COMPONENTS (Cont)
Name Function

INDEX Logical unit file directory - Index on each
logical unit which contains the filename
and real disc address for each file header.

INSTALL Processor used to open a logical unit or to
create a new logical unit.

KILL Processor used to delete files.

KILLPF BASIC program for the deletion of
polyfiles. :

LCM Driver for the LOTUS Cache Memory.¥*

LCMACTIVATE Processor used to bring the LOTUS Cache
Memory on-line.*

LCMC BASIC program with three supplementary
modules (LCMC.l, LCMC.2, and LCMC.3) used
to configure a LOTUS Cache Memory.*

LCMCHECK BASIC program used to tabulate statistics
on LOTUS Cache Memory activity.*

LCMDIAG1.3 POINT 4 diagnostic program for POINT 4
LOTUS Cache Memory.*

LCMREMOVE Processor used to place the LOTUS Cache
Memory off-line.* ‘

LIBR Processor which lists filenames and file
information on a logical unit.

LPTD Universal line printer driver for a Data

General 4060-type multiplexer port.*

*Not shipped for a POINT 4 MARK 3.
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TABLE 1-1. STANDARD IRIS R8 SYSTEM COMPONENTS
Name Function

LPTM Universal line printer driver for a POINT 4
310 or MARK 3 multiplexer port.

LPTP Universal programmed/parallel I/0 line
printer driver (device code 17) .*

M2DISCUTILITY Disc utility for a POINT 4 MARK 2 disc
subsystem.

M2TAPEDIAG Tape diagnostic program for a POINT 4
MARK 2 System only.

M3DISCDIAG Disc diagnostic program for a POINT 4
MARK 3 System only.

M3FLOPPYDIAG Diskette diagnostic program for a POINT 4
MARK 3 System only.

M3GUIDELPT BASIC program used to configure a line
printer for a MARK 3 CPU.

M3MUXDIAG Diagnostic program for a POINT 4 310
Multiplexer.

M3TAPEDIAG ‘Tape diagnostic program for a POINT 4
MARK 3 System only.

M8B8EXERCISER Diagnostic program for a POINT 4 MARK 5
with EIS or MARK 8 System only.

MAGTAPE Utility program with five supplementary
modules (MAGTAPE.LOAD, MAGTAPEl, MAGTAPEll,
MAGTAPE2, and MAGTAPE21l) used to spool
files disc-to-tape and tape-to-disc.

*Not shipped for a POINT 4 MARK 3.
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TABLE 1-1. STANDARD IRIS R8 SYSTEM COMPONENTS (Cont)
Name Function

MAKEBIN BASIC program used to convert MAKEHEXed
files to binary format.

MAKEHEX BASIC program used to convert a binary file
to a hexadecimal representation thereby
omitting control characters.

MAIL Processor for sending messages from one
port to another.

MAPACTIVATE BASIC program used to activate the SYSMAP
driver (for a POINT 4 MARK 9 only).

MAPCHECK BASIC program that tabulates the activity
of the SYSMAP driver (for a POINT 4 MARK 9
only) .

MESSAGES File containing standard messages.

MMUX POINT 4 310 Multiplexer driver.

MONITOR POINT 4 utility program. Used by Customer
Support to tune and diagnose the system.

MTAO BASIC program interface driver for
nine-track magnetic tape or cassette tape
unit.

MTAS Interface driver for a magnetic tape
physical unit.*

PHA Phantom port driver.

PLOAD Program loader used to load new files from

paper tape.* :

*Not shipped for a POINT 4 MARK 3.

SM-030-0009-11
POINT 4 Data Corporation 1-13

INTRODUCTION
IRIS Installation/Config




TABLE 1-1. STANDARD IRIS R8 SYSTEM COMPONENTS (Cont)

Name Function

PORT Processor used to change port attributes
and display port activity.

PROTECT Processor used to save BASIC programs in an
unlistable format.

PTP Driver for a high-speed paper tape punch.*
PTR Driver for a high-speed paper tape reader.*
PTM Driver for a master Teletype reader/punch.*
P2 Page Zero software definitions in REX.

QUERY Processor used to display file charac-

teristics and account status information.

QUERYPF BASIC program used to display polyfile

characteristics.
R7TO8ACTCONV BASIC program used to convert R7 ACCOUNTS

files to R8 format.

RECEIVE BASIC program used to receive a text file
from another system using a tri-tail
switch.

REHASH Processor used to reposition index file

entries on a logical unit. It also
identifies the entry slots which have never
been used or have been deleted, and permits
speedier INDEX access.

REMOVE Processor used to close a logical unit.

*Not shipped for a POINT 4 MARK 3.
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TABLE 1-1. STANDARD IRIS R8 SYSTEM COMPONENTS (Cont)

Name Function

RENUMBER BASIC program with three supplementary
modules (RENUMBER1, RENUMBER2, and
RENUMBER3) used to renumber the line
numbers of a BASIC program that is in text
file format.

RETRY BASIC program used to list the number of
unsuccessful disc access attempts that have
occurred on each logical unit.

REX Real-time Executive containing system level
modules. Both SIR and DBUG reside in REX.

RUN Run-time interpreter used to execute a
BASIC program.

RUNMAT Processor used to execute BASIC matrix
algebra.

SAVE Processor used to save BASIC programs.

SCOPE System Command Processor - System command

prompt (#) indicates that the system is
active and ready for input.

SETTIME BASIC program used to set system date and
time.
SETUP BASIC utility program with the following

supplementary modules and parameter files:

SuUl SUl1l4 SU23 SU34 SU.DSUBS
Sull SUl14A SU24 SU4 SU.ENTRIES
Sulll SUllA  Su3 Su41

SUll2 Su2 SU31 su42

SUl12A Ssu2l Su32

SUll3 Su22 Su33

SETUP is used to configure the System INFO
Table, Port Definition Table (PDT), Disc
Driver Table, and the Discsubs Table.
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TABLE 1-1. STANDARD IRIS R8 SYSTEM COMPONENTS (Cont)

Name Function

SHUTDOWN Processor that performs all necessary
system shutdown functions (i.e., clearing
the buffer pool) allowing an orderly
transition for a stand-alone operation or a
shutdown of the system.

SIR System Initialization Routine. It is part
of the REX file and contains the IPL
sequence. Does not appear in a LIBR
listing.

STBOOTM3 Utility program used to boot software from
streamer tape. May also be used in
conjunction with DISCUTILITY to copy
disc-to-streamer tape. For a POINT 4
MARK 3 System only.

STBOOTMS Utility program used to boot software from
streamer tape. For a POINT 4 MARK 5 or 9
System only.

SYMBOLS File containing the Assembler symbols.
SYS.SCHED Driver for the IRIS system scheduler.
SYSMAP System driver for a POINT 4 MARK 9 only.
TERM.name Terminal Translation Module - Contains

translation tables and subroutines; unique
for each type of terminal. Refer to
Appendix A for a list of specific modules.

TERMS Terminal Translator system subroutine
module.

TRANSMIT BASIC program used to transmit a text file
from one system to another using a tri-tail
switch.
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TABLE 1-1. STANDARD IRIS R8 SYSTEM COMPONENTS (Cont)

Name Function

TTY Driver for a secondary Teletype or CRT
using device code 50/51.

U.CHANGE BASIC program with one supplementary module
(U.CHANGE1) used to change the protection
level of selected files residing on a
logical unit in one job stream.

U.CONVERT BASIC program with one supplementary module
(U.CONVERT1) used to convert selected BASIC
programs on a given account from R7 format
to R8 format in one job stream.

U.COPY BASIC program with one supplementary module
(U.COPY1l) used to copy selected files
residing on a logical unit in one job
stream.

U.KILL BASIC program with one supplementary module
(U.KILL1) used to delete selected files
residing on a logical unit in one job
stream.

U.PROTECT BASIC program with one supplementary module
(U.PROTECT1) used to make selected BASIC
source code modules unlistable in one job
stream.

U.SAVE BASIC program with one supplementary module
(U.SAVE1l) used to save selected files
residing on a logical unit in one job

stream,

VERIFY Processor used to checksum protected BASIC
programs.

XREF BASIC program with eight supplementary

modules (XREF1l, XREF2, XREF3, XREF4, XREFS5,
XREF6, XREFA, and XREFB) used to produce a
cross-reference listing of variables,
GOTOs, etc., contained in a program module.
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Section 2

INSTALLATION AND CONFIGURATION
SERVICE ROUTINES

This section describes those procedures and system commands which
are needed for the initial installation and configuration of the
IRIS Operating System.

System commands (unless otherwise noted) are activated by
pressing the <RETURN> key. A <RETURN> is not shown unless it is
the only command required.

The service routines are discussed in the order in which they are
needed:

BTUP - Block Two Utility Package

DBUG - Debugging utility package for POINT 4 MARK
series and Nova-type computers

DSP - IRIS on-line debugging utility package

BAKUP - Disc-to-disc on-line copy utility for

POINT 4-supported disc controllers/drivers

DISCUTILITY - Disc utility for POINT 4-supplied disc
subsystems
DDCOPY - Disc-to-disc copy program

Other system commands are discussed in the IRIS R8 User Manual.

SM-030-0009-07 I&C SERVICE ROUTINES
POINT 4 Data Corporation 2-1 IRIS Installation/Config



2.1 BTUP

The Block Two Utility Package (BTUP) is a debugging package that
occupies a single block at real disc address two on logical unit
zero.

BTUP is position independent. It normally occupies locations
77000 through 77377 octal in memory. When a disc command is
given, BTUP uses the disc driver, BZUD (see Section 2.1.1), which
must be in locations 76400 through 76777. Locations 77400
through 77777 are used as a block buffer area.

In addition, BTUP contains the configuration selection and the
Initial Program Load (IPL) start-up sequence for REX (see Section
2.5)0 !

To enter BTUP:
l. IPL the system.
2. At the prompt 'PRESS RETURN', enter

1]
This loads BZUD and BTUP and transfers control to BTUP.

2.1.1 BTUP DISC TRANSFERS

BTUP uses the Block Zero Utility Driver (BZUD) for disc
transfers. The BZUD disc driver is also used by DBUG, SYSL, SIR,
INSTALL, CLEANUP, and SHUTDOWN. BZUD contains a simple disc
driver that is unique for each disc controller.

The partitioning constants at words 1 and 2 in BZUD (locations
76401 and 76402 in memory) determine the disc drive and platter
to which the real disc addresses point. The form of the drive
and platter selection depends on the driver and is documented in
the IRIS R8 Peripherals Handbook.
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2.1.2 BTUP'S BAUD RATE

BTUP's baud rate is normally set to 9600 baud. If BTUP is to be
used with a POINT 4 310 Mux (with master terminal mode) at a rate
other than 9600 baud, then the BPCON at word 375 of BTUP and the
master port's Port Definition Table in both REX and $MMUX must be
changed. BPCON must contain 5036x octal, where x specifies baud
rate as follows:

Baud Rate

110
150
300
600 (or 19200 if Mux has the 19.2KB option)
1200
2400
4800
9600

AL bW N~ O MK

~

To change BPCON, use a terminal set at 9600 baud and proceed as
follows:

1. IPL the system.
2. Log on to the Manager account.

3. Enter DSP and issue the following commands:

G2 (get BTUP)
375:5036x (enter new value in BPCON; the default is 0)
X (exit)

4. Change the baud rate in the master port's Port Definition
Table in REX (the pointer to PDT is at location 200 in REX)
and in S$MMUX.

5. SHUTDOWN the system.

6. Change the Mux hardware default baud rate.*

7. Set the master terminal to the new baud rate.

*Baud rates on a POINT 4 MARK 3 System are hardware jumperable.
For information on baud rate selection procedures, refer to the
POINT 4 MARK 2/3 Peripherals Interface Manual or the POINT 4
MARK 5/9 Computer Reference Manual as appropriate.
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2.1.3 BTUP COMMANDS

BTUP acknowledges execution of a command by printing a space.
Illegal commands cause a question mark to be printed. If a disc

read or write error occurs, the disc status word is printed
followed by a question mark.

Each command to BTUP consists of a single letter followed by a
<RETURN> or a <LINE FEED>. The command character may be preceded
by an octal parameter as shown in Table 2-1.

WARNING

BZUD must be in locations 76400 through 76777
before a disc transfer command is given.
There is no test in BTUP for the presence of
BZUD, so the operation of the 4G, dw, W, and
¢ commands will be unpredictable if BZUD is
not present.
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TABLE 2-1. BTUP COMMANDS

Command Description
a: Open cell at address a.
a/ Display and open cell at address a.
<LINE FEED> Display and open next cell. A question mark

will be displayed if no cell has been opened.

n<LINE FEED> Store number n in open cell. Display and
open the next cell. Error if no cell has
been opened.

<RETURN> Press <RETURN> - no action.

n<RETURN> Store number n in open cell. Open the next
cell. Error if no cell has been opened.

aC Copy cells a through a+377 into disc buffer
area. Set up addresses 0 through 377 to
point to this block.

aM Move contents of the disc buffer area into
locations a through a+377.

G Set up addresses to point to real memory.

aG Get (read) disc block d into disc buffer
area. Set up addresses 0 through 377 to
point to this block.

W Write block in disc buffer back to its origin
(d of the last 4G or dW command).

dw Write block in disc buffer onto disc at
address d.

Resume IPL sequence.

where

a - any memory address (octal 177776 méximum)
d - any real disc address (RDA)
n - any octal number :
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2.2 DBUG ‘

DBUG is a position-independent debugging package for POINT 4 MARK
series and Nova-type computers. It is external to the IRIS
Operating System. The DBUG supplied with IRIS R8 contains both
paper tape and CTU (cassette tape unit) interfaces. Paper tape
interface commands are the P, R, and V commands described in
Section 2.2.2. Interface with a CTU is described in Section
2.2.3.

The REX disc file always contains a copy of DBUG. DBUG may be
loaded into memory as follows:

l. Do an IPL.
2. At the prompt, 'PRESS RETURN', enter one of the following:
Enter = Description
1 Brings the system up into a full configuration.
Retains DBUG, BTUP, BZUD, and the BZUD buffer area
in memory.
2 Brings the system up into a minimum configuration.
Retains DBUG, BTUP, BZUD, and the BZUD buffer area
in memory.

3 Loads REX, SIR, BTUP, DBUG, and BZUD. Transfers
control to DBUG.

<RETURN> Brings the system up into a full configuration.
Does not retain DBUG, BTUP, or BZUD in memory.
If option 1 or 2 is selected to enter DBUG,

® Press STOP and APL on a MARK 5/8/9 front panel. On a
MARK 2/3, press RESET.

e Re-enter DBUG at one of the following locations:
- 73000 (saves the current registers)
- 73001 (leaves previously saved registers intact, does

not save current registers)

If option 3 is selected, control is transferred to DBUG.
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2.2.1 DBUG PROCEDURES

All DBUG operations can be performed from the master terminal.
This includes transfer of control to a user's program and back to
DBUG. The user may interface with paper tape or a cassette tape
unit (CTU). Operations are executed by typing the command letter
followed by octal parameters as required (except ":" which is
preceded by an octal parameter) and ending with a <RETURN> (see
also "Multiple Command Entries" in Section 2.2.1.3).

The carry light flashes (except in I mode) while DBUG is waiting
for an input character to be entered. This is a signal that DBUG
is active and will respond to input.
Display of information may be temporarily interrupted by entry of
<CTRL-S> (= X-OFF)
The display may be restarted by entering
<CTRL-Q> (= X-ON)

If an error is made while entering control information, four
choices are available for correcting it:

1. Press <ESC> or <ALT MODE> to delete the type-in and enable a
new type-in.

2. Press <CTRL-H> or <RUBOUT> to backspace the last character
typed in. :

3. If an error is made in entering an octal value (not part of a
symbolic instruction), type a few zeroes followed by the
correct octal number (DBUG only uses the last six octal
digits typed in for an octal word).

4. Press <CTRL-X> to cancel a partially entered command if the
system is in CTU mode.
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2.2.1.1 Re-BEntry to DBUG

To re-enter DBUG manually, APL at 73000 or 73001. DBUG's normal
starting address is 73000, which saves the CPU status; to
preserve the previously saved CPU status, start at 73001 (this
also permits a return to a previous breakpoint via the H, J, or T
command) .

Since BZUD is always loaded with DBUG when the SHUTDOWN command
is used, the G and W commands are available.

DBUG may be brought into memory (at a location other than LDBUG)
along with a stand-alone program by including an @ symbol and an
octal address following the filename. For example,

TDC TRL-E>} CTRL-E>fil €6000_X6000

where
key - password assigned by the system manager (the default is
X). :

@6000 - brings DBUG into memory at location 6000 after loading
the selected file or files. DBUG is loaded last,
regardless of its position in the command line.

X6000 - specifies that execution is to begin automatically at
location 6000.

DBUG may be brought into memory without loading a stand-alone
program from the disc. For example,

SHUTDOWN <CTRL-E>key<CTRL-E> @address

loads DBUG into memory at the specified address, and the computer
halts.

It is necessary to do an IPL to bring up IRIS after a SHUTDOWN.
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2.2.1.2 Addressing Modes

For many commands, DBUG allows either word or byte addressing,
using either real memory addresses or "offset" (virtual) memory
addresses based on an offset previously entered (by an F
command) . DBUG is also designed to allow addressing up to 64K
words of memory. This is accomplished by having two
word-addressing modes (real and virtual), and three
byte-addressing modes (virtual plus two real modes: lower 32K
and upper 32K). These modes are invoked by the optional second
parameter "a" shown for commands D, E, H, I, J, L, and O (except
that H and J do not permit byte addresses).

a Description
omitted word address, including offset
0 word address, absolute
1 byte address, using offset
2 byte address, lower 32K absolute
3 byte address, upper 32K absolute

For DBUG commands which do not require an "a" parameter, the
addressing mode is word address including offset (if any).

2.2.1.3 Multiple Command Entries

A slash (/) allows multiple command entries on one line; it
replaces the usual <RETURN>. For example:

B1234/B1400,1/31234
NOTE

Do not use with E, L, N, S, or Z, as it will
not increment the operand address.

2.2.1.4 Memory Locations for DBUG

DBUG normally occupies memory locations 73000 through 76377
octal, with re-entry at 73000 or 73001. However, DBUG may be
moved at any time by use of its own MOVE instruction (even into
upper 32K in a 64K system). After moving, the P command may be
used to punch a tape of DBUG for the new location if desired.
DBUG cannot punch itself into its own location because it changes
certain cells in memory between the time it punches the checksum
and the time it punches the data, which produces a checksum
error.
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2.2.1.5 Changing Baud Rate for DBUG

To use DBUG with a POINT 4 310 Mux (with master terminal mode) at
a baud rate other than its default rate, enter the desired PCB
and PCW in words 2 and 3 relative to the beginning of DBUG. PCB
is the port control block address to be used for setting up the
310 Mux, and PCW is the port control word which specifies the
desired baud rate and parity mode (e.g., 50057 for 9600 baud,
even parity). To disable the 310 Mux setup, put a 0 in word 2 of
DBUG. The first eight words of DBUG are described in Table 2-2.

TABLE 2-2. FIRST EIGHT WORDS IN DBUG

Word Description
0 Main entry point.
1 Re-entry point - Retains the value of previously

saved accumulators, carry, and breakpoint status.

2 POINT 4 310 Mux setup - Contains Port Control
Block (PCB) address; set to zero for non-310 Mux.

3 Port Control Word (PCW) for POINT 4 310 Mux
setup.

4 PCB address for CTU port.

5 PCW word for CTU port.

6 gegfult RETURN delay (see Y command in Table

7 Pointer to auxiliary bulk-memory driver (see

Section 2.2.1.6).
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2.2.1.6 DBUG and System Drivers

To use the G and W commands, BZUD must be in memory. DBUG is
position independent, but BZUD must be at location 76400 (octal)
to supply the disc driver for the G and W commands.

DBUG can also operate with an IRIS R7-style BZUP (Block Zero
Utility Package) or other bulk-memory driver having
BZUD-compatible calling sequences. DBUG may be interfaced to
BZUP or another compatible driver by entering a pointer to the
driver's Read-entry point in word 7 of DBUG (see Table 2-2). The
BZUD-compatible drivers for systems using an LCM or MARK 9 mapped
memory are SLCM and $SYSMAP respectively. Refer to the DEFS
listing in Appendix B for the current location of drivers in the
REX file,

If the G or W command is used and BZUD is not at its proper
location, DBUG outputs a bell, backslash (\), and the value 76400
(i.e., required memory address for BZUD) to indicate the problem.

The partitioning constants in BZUD or BZUP determine which
physical unit is to be used.
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2.2.2 DBUG FUNCTIONS

All DBUG functions are initiated from the master terminal,
including transfer of control to a user's program and back to
DBUG. DBUG may interface with a paper tape reader or a CTU.
Paper tape interface is accomplished with the P, R, and V
commands. DBUG function commands and paper tape interface
commands are described in Table 2-3. Lower case letters
represent parameters that must be entered as octal numbers. All
command strings are activated by a <RETURN> unless otherwise
noted. CTU interface commands are discussed in Section 2.2.3.
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TABLE 2-3. DBUG FUNCTIONS

Command Description

A Display the contents of registers A0, Al, A2, A3,
the carry flip-flop, and interrupt status as they
were at the time DBUG was entered. The interrupt
status is displayed as an E for enabled or D for
disabled. If DBUG was entered from a breakpoint,
the display is preceded by that breakpoint
location and a colon.

Bx,n Insert breakpoint n (n=0 or 1; default is 0) in
(x#0) the user program at address x (see below for
larger n). If a previous breakpoint n has been
established (and has not been modified), it is
restored to its original state before this new
breakpoint is inserted. The breakpoint itself is
a JMP @17 (for breakpoint 0) instruction, and DBUG
puts a pointer to its breakpoint routine in
location 17 octal. For breakpoint 1, location 16
is used. If control later reaches address x, then
x is displayed followed by a display of the
registers, carry flip-flop, and interrupt status
as in A above. Each breakpoint requires its own
page zero cell. If enough such cells are
available, up to four breakpoints may be used
(numbered 0 through 3). To create additional
breakpoints or change their page zero cells,
simply insert the desired page zero addresses at
locations 10, 12, 14, or 16 relative to the
beginning of DBUG. A zero at any of these
locations marks the end of the breakpoint list.
DBUG itself can be used to set breakpoints and end
the list; then Q is used to confirm the new
values.

NOTE

The Trace command works by pushing
breakpoint zero ahead of itself;
therefore, breakpoint 0 is not
independently available while using the
T command.

(Table continues on next page)
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TABLE 2-3. DBUG FUNCTIONS (Cont)

Command Description

BO,n Remove breakpoint n (0 if n is omitted), restoring
the instruction at that location. Note that a
breakpoint cannot be put at location zero.

B Remove all breakpoints that have been established.

Ca If an F offset has been established and a>5,
converts the absolute address a to virtual form
and displays the address preceded by an F.

Cx,y Change accumulator, carry flip-flop, or interrupt
(x<£5) status.

e If x is 0, 1, 2, or 3, then y is stored as the
saved value for accumulator x.

e If x is 4, then the saved value of the carry
flip-flop is set to 0 or 1 depending on
whether y is 0 (i.e., if y=0, set C=0; if y#0,
set C=1).

e If x is 5, the interrupt enable status (ION)
is set to 0 (disabled) or 1 (enabled)
depending on whether y is 0.

Dx,a Dump memory in octal, beginning at location x,
(ag3) using addressing mode a. Eight words (or bytes if
a byte-address mode is used) are displayed per
line, with the address of the first word (byte) on
each line.

Dx,n Dump memory in octal, beginning at location x, and
(n>3) displaying n words per line with the address of
the first word on each line.

(Table continues on next page)
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TABLE 2-3. DBUG FUNCTIONS (Cont)

Command Description

Ex,a Enable entry at address x, using addressing mode
a. The address (changed to a word address if it
was a byte address) is displayed, followed by a
colon; a value (octal or symbolic) may then be
entered, followed by a <RETURN>. The next address
(x+1) will then be displayed and opened for entry,
and entry continues into sequential cells until
<ESC> is pressed to terminate entry. Relative
addresses may be entered either in the form .+n or
as an absolute address. Absolute addresses less
than 400 (octal) are interpreted as page zero
rather than relative. DBUG understands all
standard assembler symbols and the arithmetic
skips (SGR, SGE, SLS, SLE, SEQ, SNE, SKZ, SNZ,
SSP, SSN, SGZ, SZN, SKE, and SKO), in addition to
the following special CPU instructions:

IOR (62677 = IORST) RDS n (DIA n,CPU = READS n)
HLT (63077 = HALT) ITA n (DIB n,CPU = INTA n)
IEN (60177 = INTEN) MSK n (DOB n,CPU = MSKO n)
IDS (60277 = INTDS)

NOTE

e E<RETURN> without parameter entries
causes the present content of the opened
location to be displayed in both octal
and symbolic form.

® EXRETURN><KRETURN> causes the next
address to be displayed and opened for
entry.

® E<caret> (up-arrow) without parameter
entries causes the previous address to
be displayed and opened for entry.

e E<slash> (/) without parameter entries
causes the same address to be displayed
and opened for entry. This feature
enables the user to confirm that an
entry is entered correctly and to
examine it in octal and symbolic form.

(Table continues on next page)
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TABLE 2-3. DBUG FUNCTIONS (Cont)

Command Description

Fx,y Establish an address offset; i.e., a fixed
difference between a real absolute memory address
and a virtual address as entered and listed in
DBUG. The difference x-y (where x is the real
memory address and y is the virtual address on the
listing) is added to each address entered and
subtracted from each address displayed. If y is
not entered, then x is used as the offset. An F
is displayed at the beginning of each line
whenever a nonzero offset is in effect. Type FO
to revert to direct memory addressing.

F Save the current offset value, and reinstate
offset that was in effect before the current one
was established. Displays the offset being
reinstated. This allows the user to alternate
between two different offsets (or between one
offset and real memory).

Gx,y Get a block from disc or other bulk-memory device.
Block number (real disc address) x is read into
memory locations y through y+377. Gx will read
into page zero, and G will read block zero (BZUD)
into page zero (see Section 2.1.2.6). If a disc
error is detected, a bell, a backslash (\), and
the disc controller status word are output.

GF Get File. Assumes an IRIS-type file header block
has been read into the 400-word block immediately
below DBUG. Reads the entire file from disc,
putting each block at the memory address
determined by CORA (word 175) in the header block.
If a memory address overlays DBUG or the block
below it, transfer stops; DBUG outputs a bell, a
backslash (\), and the offending memory address.

Hx,a Halt with registers and carry restored. The
instructions after the halt will restore the
interrupt status and then execute a jump to
location x, using word addressing mode a. INST
STEP may then be used to step through the user's
program. -

SM-030-0009-11 I&C SERVICE ROUTINES
POINT 4 Data Corporation 2-16 IRIS Installation/Config



TABLE 2-3. DBUG FUNCTIONS (Cont)

Command Description

H Same as Hx,a, except returns to the breakpoint
from which DBUG was entered. See J below.

Ix,a Input ASCII starting at location x, using
addressing mode a (a colon is echoed following the
<RETURN>). Then input string (similar to .TXTF
pseudo-op in the assembler with left-right
packing). Input is terminated by pressing <ESC>,
which causes a zero byte (or word) to be stored.

Jx,a Jump to location x (using word addressing mode a)
with registers, carry, and interrupt status
restored. Same as Hx except that it does not halt
before jumping.

J Return to user program at the breakpoint from
which DBUG was entered, after restoring
accumulators, carry, and interrupt status. Do not
remove the breakpoint. May be used after setting
a new breakpoint (same or different), in which
case control is still passed to the old breakpoint
location from which DBUG was entered. Displays a
backslash if DBUG was not entered from a
breakpoint.

Kx,y,2 Store the octal constant z in locations x through
Y, inclusive.

Lx,a List program, both octal and symbolic, starting at
location x, using addressing mode a. To terminate
listing, press <ESC>, To list a program at a
previous address, enter Lx<caret> (up-arrow) or
Lx,a<caret>.

Mx,y,z Move block in memory. Absolute locations x
through y, inclusive, are moved to the area
starting at location z. The source and
destination areas may overlap in either direction
without adverse effects. May be used to move DBUG
as long as the destination area does not overlap
the source area.
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TABLE 2-3. DBUG FUNCTIONS (Cont)

Command Description

Nx,y,z,m Search for not-equal. Same as Sx,y,z,m except
that it searches for a not-equal condition.

NOTE
Used with a caret (up-arrow), finds the

last location below a given point where
the search conditions are met.

Ox,a Output ASCII. The contents of memory starting at
location x (using addressing mode a) are displayed
as text, two characters per word. Output is
terminated if a zero byte is encountered. Control
characters (<40 octal) other than <RETURN> are
displayed as a caret followed by the corresponding
printable character.

Px,y Punch paper tape from memory locations x through
y, inclusive. Will punch on high-speed punch
(device code 13) if available and turned on, else
punches on TTY (device code 11). To punch on the
TTY, enter the command up to but not including the
<RETURN>, then turn on the punch, and press
<RETURN>. When the punching is complete, turn off
the punch before entering the next command.
Punches about 2 feet of leader before the data if
this is the first P command since DBUG was started
or since an end block plus trailer were punched.

Px Punch an end block with starting address x,
followed by about 2 feet of trailer.

P Punch an end block without starting address,
followed by about 2 feet of trailer.

Q Query breakpoints. Displays the page zero cell
corresponding to each available breakpoint and the
memory address (if any) where that breakpoint is
currently set.

SM-030-0009-11 I&C SERVICE ROUTINES
POINT 4 Data Corporation 2-18 IRIS Installation/Config



TABLE 2-3. DBUG FUNCTIONS (Cont)

Command Description

Rx Read punched paper tape from the master Teletype
if x=0 or none, or from the high-speed paper tape
reader (device code 12) if x=1. If a checksum
error occurs, or if an attempt is made to write
into nonexistent memory or to overwrite DBUG
itself, further reading is stopped, and the
address where the error occurred is displayed. If
the tape contains an end block with a starting
address, the computer will halt with the starting
address in A2, If CONTinue is then pressed, it
will jump to the starting address.

SX,Y,2z,m Search locations x through y, inclusive, for the
constant z. Each word is first ANDed with mask m
before comparison with z. If m is not entered, it
is assumed to be 177777; i.e., a search is made
for an exact match with z. The use of the mask is
best explained by an example: the command
Sx,y,60025,160077 will search locations x through
y for any I/0 instruction for device 25. When a
comparison is found, its address and contents are
displayed in both octal and symbolic form.

NOTE
When used with a caret (up-arrow), finds

the last location below a given point
where the search conditions are met.

(Table continues on next page)
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TABLE 2-3. DBUG FUNCTIONS (Cont)

Command Description

Tx Trace through user program for x steps, beginning
where the last breakpoint was encountered or where
a previous trace left off, whichever occurred
last. Displays a backslash if no such starting
point exists. If x=0 or 177777, tracing
continues. If x is omitted, traces one step. To
start tracing at a given location:

1. Enter a breakpoint at that location
2. Jump to that location (encounters breakpoint)
3. Enter desired trace command

For every program step that is traced, displays
the memory address, the instruction in symbolic
form, the contents of the accumulators, carry and
interrupt status.

NOTE

Trace works by pushing breakpoint 0
ahead of itself. Therefore breakpoint 0
is not independently available when
using T.

Tx,y Same as Tx except suppresses intermediate display
unless location y is written into by the
instruction being traced; i.e., the instruction is
a STA, 1ISZ, or DSZ, and it addresses location y,
regardless of addressing mode. Can be used in the
form TO,y to determine if location y is ever
written into by the user program.

4] Not used

Vx Verify paper tape from TTY (x=0 or none) or PTR
(x=1). If a verification error is found, its
address is displayed.

WX,y Write a block or other bulk-memory device to disc.
Locations y through y+377 are written to block
number (real disc address) x. Wx will write page
zero on the disc (see Section 2.1.2.6). If disc
error is detected, a bell, a backslash (\), and
the disc controller status word are output.
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TABLE 2-3. DBUG FUNCTIONS (Cont)

Command Description

WF Write File. Assumes an IRIS-type file header
block has been read into the 400-word block
immediately below DBUG, then writes the complete
file from memory to disc.

XX,y Compute and display a "rotating" checksum over
memory locations x through y. The checksum is
produced by an SUBL instruction in order to detect
a change (e.g., if two words in memory are
swapped). Useful for testing if a change has
occurred anywhere in a section of memory.

Yx Set up a return delay (required on some CRTs for
proper scrolling). After each carriage
return/line feed, DBUG increments an accumulator
from x to 0 before proceeding. For maximum delay,
set x=0; for no delay, set x=177777.

NOTE
The default delay is stored in word 6 of
DBUG.
Zx Search for relative addressing reference. The 256

words centered on location x (using the "a
omitted" addressing mode) are searched for any
memory reference instruction that references
location x using relative addressing. Any such
instruction is listed in octal and symbolic form.

NOTE
When used with a caret (up-arrow)

instead of <RETURN>, causes previous
address to be displayed.

(Table continues on next page)
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TABLE 2-3. DBUG FUNCTIONS (Cont)

Command

Description

x:value

Enter octal or symbolic value. The value given
(either octal or symbolic) is stored at location
X, using the "a omitted" addressing mode. 1If
value is omitted, displays the present contents of
location x followed by a colon, after which a new
value may be entered. See the E command for more
information.

NOTE

@ x:<RETURN> without parameter entries
causes the present content of the opened
location to be displayed in both octal
and symbolic form.

® x:<RETURN> <RETURN> causes the next
address to be displayed and opened for
entry.

® x:<caret> (up-arrow) without parameter
entries causes the previous address to
be displayed and opened for entry.

® x:<slash> (/) without parameter entries
causes the same address to be displayed
and opened for entry. This feature
enables the user to confirm that an
entry is entered correctly and to
examine it in octal and symbolic form.
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2.2.3 DBUG - CTU INTERFACE COMMANDS

All CTU access commands consist of a control character, followed
optionally by one or more parameters, and terminated by a
<RETURN>. The only exception is <CTRL-X> which cancels any
partially entered command immediately. Data is stored on tape in
blocks of 256 bytes (128 words) each. Table 2-4 lists the CTU
commands used in DBUG. All numeric parameters (x,y below) are in
decimal, origin 0.

CTU commands in DBUG may be used in other CTU transfer
procedures.

All commands that transfer data into or out of memory default to
an initial memory address of 0. To start the transfer at some
other address, precede the CTU command with:

Memory address (octal): <RETURN>

DBUG will then display the contents of the chosen location,
followed by a colon. This allows examination of the word before
starting the tape transfer. Then type the CTU control character
(e.g., <CTRL-R> or <CTRL-W>) followed by its parameters and a
<RETURN>.

Table 2-5 is a quick-reference guide to the commands used for
data transfer from a source to a destination.

TABLE 2-4. CTU COMMANDS IN DBUG

Control Character/
Parameters Description

<CTRL-A>X,Yy Access CTU buffer, i.e., transfer
buffer into memory. Transfers y
bytes starting at byte x. Default =
256 bytes starting at byte 0.

<CTRL-B>x Write CTU buffer to tape, at block x.

<CTRL-D> List directory (index) from tape, if
tape is so formatted.

<CTRL-E> ' Enquire (error status).

<CTRL-F> Fill CTU buffer from memory (128
words) .

<CTRL-I>x Initialize (format) selected track to

x+1 blocks of 128 words each.
Maximum = 999 for 1000 blocks.
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TABLE 2-4. CTU COMMANDS IN DBUG (Cont)

Control Character/

Parameters Description
<CTRL-K>file Kill the named file, i.e., erase its
name from the directory.
<CTRL-0O>file Open the named file, if it is in the
directory.
<CTRL-O>file,x,y Create a directory entry for the

named file (max. 5 chars.), starting
at block x and containing y+1l blocks
of 128 words each.

<CTRL-P>x,y Put into CTU buffer from memory,
transferring y bytes beginning at
byte x in the buffer. Default = 256
bytes starting at byte 0.

<CTRL-R> Read the open file from tape into
memory.

<CTRL-R>Xx,y Read from tape into memory; read y+l
blocks starting at block x.

<CTRL-S>x Seek to block x on tape.

<CTRL-T>n Select track n (0 or 1).

<CTRL-V> Verify; i.e., read from tape into CTU
buffer, checking checksum.

<CTRL-W> Write from memory to tape into the
open file, if any.

<CTRL-W>Xx,y Write from memory to tape, writing
y+1l blocks starting at block x.

<CTRL-X> Cancel partially entered command (no
<RETURN> required).

<CTRL-2Z> Rewind tape to starting position.

NOTE

<ESC> exits CTU mode and reverts to normal
DBUG commands, but does not cancel any
partial command that may already have been
transmitted to the CTU. Use <CTRL-X> to
cancel a partial command.
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TABLE 2-5. SUMMARY AND OVERVIEW OF DATA TRANSFER COMMANDS

Source Destination Command

Tape Memory <CTRL-R>

Memory Tape <CTRL-W>

Tape Buffer <CTRL-V>

Buffer Tape <CTRL-B>

Buffer Memory <CTRL-A>

Memory Buffer <CTRL-F> complete buffer

<CTRL-P> selected byte(s) only

2.2.4 CHANGING THE PORT CONTROL BLOCK IN DBUG

If the PSIZ was increased on a system with 32K-word memory by
moving the first port control block (PCB) location in $MMUX, and
if DBUG will be used for debugging, the PCB in DBUG must also be
moved accordingly. The PCB in DBUG is at word address LDBUG plus
two and the port control word (PCW) is at LDBUG plus three.

For example, assume that DBUG resides at memory address 73000
(octal) and PSIZ was increased by 2000 octal as described in
Section 5.12.2.2; then the following change must be made in DBUG:

e Using DSP, change the location of DBUG's PCB by adding 2000
(octal) to the contents of LDBUG+2 (i.e., the contents at
location 73002).

e If the PCW requires modification (e.g., baud rate), make the
desired changes at LDBUG+3.
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2.3 DISC SERVICE PROCESSOR (DSP)

DSP is an on-line interactive utility package for the debugging
and servicing of processors and other files under IRIS. Any
location in memory or any file on disc can be accessed by the use
of DSP. The system manager may allow limited access to DSP for
authorized accounts (see Section 5.11.2.3).

CAUTION

DSP is a powerful tool! Use with carel

2.3.1 DSP ACCESS/EXIT

To use DSP, first log on to the manager's account. DSP is
accessed as follows:

DSP_<CTRL-E>key<CTRL-E>

where key is the password assigned by the system manager (the
default password is X).

DSP may be exited either with <CTRL-C> or the X command.

.@ If you exit DSP using <CTRL-C>, it may be reentered from the
same terminal without a password. It will have retained the
previously selected context (i.e., file, disc block, or
memory) .

e To prevent unauthorized use of DSP, be sure to exit with an X
command when leaving the terminal.

2.3.2 USING DSP

Unless otherwise noted, a <RETURN> is required to activate the
command string. The <RETURN> is not shown unless it is the only
command required.

Any command which follows an F, G, or H command, examines and/or
modifies data and operates either on real memory, on a file, or
on a disc block.

Any address may be specified as a byte address by adding a hyphen
to the address. For example, D3025- will dump bytes starting
with the right-hand byte of word address 1412, and E17000- will
allow entry of bytes starting at the left-hand byte of word
address 7400. The contents of any byte address may not exceed
377 octal. If a byte address is given when an enabled driver
file (i.e., $file) is selected, then that byte address in real
memory is referenced; this eliminates the need to select real
memory to examine the driver's buffers.

SM-030-0009-11 I&C SERVICE ROUTINES
POINT 4 Data Corporation 2-26 IRIS Installation/Config



F$filename may be used to select an enabled driver. The Dx'
command may then be used to display the memory-resident copy of
that driver including the current value of the local temporary
cells.,

where
X - the address in the disc file; corresponds to the

Assembly language listing

' - (apostrophe) selects the memory-resident copy of the
driver instead of the disc file

The memory-resident copy of the driver does not reside at address
X but address translation is handled by DSP automatically.

Similarly, FDISCSUBS allows x' to display the memory-resident
copy of a memory-resident discsub.

When a symbolic instruction such as a user defined function is
entered via an insert (x:v or E) or an append (Ax) command, the
system translates it into Assembly language instruction format.
For example, the user enters

SEQ 0.1

When the L command is used to check the entry, DSP displays
SuB# 0,1,SZR

Commands may be entered in lower case letters with the exception
of N in the LxN command which must be upper case.

For a description of the commands used in DSP see Table 2-6.

TABLE 2-6. DSP FUNCTIONS

Command ' ~ Description

XV Insert the value v at address x. This is very
useful for entering into a single memory
location. The value v may be either a symbolic
instruction (i.e., user-defined function) or an
octal number. If v is omitted, a zero is
written into address x. See the E command for
more information.

Ax Append the block which is to contain address x
(x does not have to be on a block boundary) to
the file selected by the last F command. The
first memory address and the real disc address
of the appended block will be displayed. The
block is filled with 077377 halt instructions.
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TABLE 2-6. DSP FUNCTIONS (Cont)

Command Description

Bx Insert a breakpoint at address x. This command
is meaningful only if the specified file is a
runnable processor. If that processor is then
used on the same port, and the breakpoint is
encountered, control will revert to DSP, and
the contents of the registers and carry
flip-flop are displayed. The breakpoint is
cleared when it is encountered, and it is also
cleared by any F, G, H, or X command. It is
impossible to resume processor execution after
encountering the breakpoint.

Bxcond'n Insert a conditional breakpoint at address x.
A breakpoint may be conditional on a register
containing a specified value (indicated by
Ar=v, where r is a register number 0 to 3, and
v is an octal value), and/or conditional on a
memory cell containing a specified value
(indicated by x=v, where x is a memory
address), and/or the breakpoint may be
activated only after executing the instruction
at the breakpoint location a specified number
of times (indicated by an octal value by
itself). For example

B7235,A1=260,225=16003,4

will breakpoint the fourth time location 7235
is reached with the value 260 in register Al
and the value 16003 in memory location 225,
The conditions may be given in any order, and
the memory location may be specified
indirectly; e.g., @37422=177723 means that the
contents of location 37422 is used as a pointer
to a cell that is to be checked for the value
177723,

Ccommand The "command" given is passed on to SCOPE as a
system command. This is equivalent to pressing
<CTRL-C> and then entering the command.

Dx Dump octal starting at address x. The contents
of storage starting at location x are printed
in octal, eight words per line. The address of
the first word of the line is printed at the
beginning of each line. Listing may be
terminated by pressing <ESC>.
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TABLE 2-6. DSP FUNCTIONS (Cont)

Command Description

Dx,y Dump table starting at address x. Prints
storage starting at location x in octal, y
words per line; y ranges from 1 through 10
(octal). The address of the first word in each
line prints at the beginning of the 1line.
<ESC> terminates dump.

Ex Enter octal or symbolic instruction (i.e.,
user-defined instruction) sequentially in
memory starting at address x. Each entry must
be followed by a <RETURN>. TIf <KRETURN> is
pressed without a preceding entry, a zero is
stored at address x. Machine instructions may
be entered in symbolic form, but the device
address must be given in octal (rather than
using device name) in I/0 instructions (e.g.,
10 rather than TTI). Labels may not be used,
but absolute addresses will be converted to
relative if possible. Press <ESC> to terminate
entry mode,

F Select real memory to be examined and/or
modified.
Ffilename Select the file identified by filename to be

examined and/or modified. Logical unit zero is
assumed unless given in the form LU/filename,
where LU is the logical unit number in decimal.

NOTE

If an extended random file 1is
selected, any address x given will
refer to a location in the header
extenders rather than to the data
blocks.

Fe Select this port's active file to be examined
and/or modified. The form F@n will select the
active file of port number n to be examined
and/or modified. The main memory address in
the active file header is ignored, and all
addressing is relative to the beginning of user
storage in the partition.
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TABLE 2-6. DSP FUNCTIONS (Cont)

Command Description

F. Select the body of the file of the currently
selected file header block (i.e., selected by
an H command) for examination and/or
modification. An error message is displayed if
a file's header is not currently selected.

Gu/x or Gx Select, on logical unit u (where u is in
octal), the disc block at real disc address x
to be examined and/or modified. In this mode,
only cells 0 through 377 (octal) will be
accepted. The simple form Gx asumes logical
unit zero.

H Select the header block of the currently
selected file to be examined and/or modified.
In this mode, only addresses less than 400
octal will be accepted.

Ix:text Input ASCII string, where "text" is any string
of characters terminated by <RETURN>, starting
at address x. The result is identical to use
of assembler pseudo-op .TXTF with reverse
packing (i.e., preceded by .TXTM 1). <RETURN>
may be imbedded in the string as a <CTRL-Z>.

JX,y Search for potential address errors. Scans
from address x-200 through x+177 for all
relative reference instructions spanning
address x that are less than y words from
maximum relative displacement; i.e., any place
that an address error would be caused by
inserting y lines of code at location x.
Displays these instructions in octal and
symbolic form.

Kx,y,z Store the octal constant z in locations x
through y, inclusive.

Lx List both octal values and symbolic Assembly
language instructions starting at address x.
Output must be terminated by pressing <ESC>.
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TABLE 2-6. DSP FUNCTIONS (Cont)

Command Description

LxN Same as Lx except only the Assembly language
instructions are printed.

MX,y,2 Move the contents of locations x through y,
inclusive, to locations starting at z. The
destination will receive the contents of the
original source, even if source and destination
overlap.

Nx,y,z Search location x through y inclusively for a
location not equal to the octal constant z. 1If
found, displays the location and its content in
octal and symbolic form.

Nx,y,z,m Same as Nx,y,z but the contents of each cell
are ANDed with mask m before being compared
with constant z. For example, the command

N400,1120,53,101777

applies the mask, 101777, to the contents of
locations 400 through 1120 and checks for any
value not equal to octal 53.

Ox Output ASCII string starting at address x.
Output terminates on any byte equal to 0, 200
octal, or if <KESC> is pressed. Control
characters (<40 octal) are displayed with a
caret followed by the corresponding printable
character.

Px,y Punch locations x through y, inclusive, on the
high-speed paper tape punch in binary loader
format. If the system does not have a high-
speed punch (no $PTP driver) then DSP attempts
to use the master terminal ($PTM driver).

NOTE

Leader is automatically punched when
the first Px,y command is given.
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TABLE 2-6. DSP FUNCTIONS (Cont)

Command Description

Px Punch an end block with a starting address x,
which must be nonzero, then punch trailer.
Must be preceded by at least one Px,y command.

P Punch an end block with no starting address,
then punch trailer. Must be preceded by at
least one Px,y command.

ox Query cell continuously. Repeatedly displays
the contents of address x in octal, allowing a
swap after each display. May be used from one
terminal to monitor changes to a cell, either
in memory or in a disc file, while executing
tasks from another terminal to cause such
changes. Terminate by pressing <ESC>.

R Read binary-format paper tape into the
destination selected by last F, G, or H
command. Each tape record (about four inches)
is read into a buffer and checksummed before
data is stored. The first 21 words octal of
the last breakpoint snapshot (see U and Y
commands) will be lost because the same buffer
area is used. If the system does not have $PTR
enabled, then $PTM will be assumed. See "Copy
Processor" in the IRIS R8 User Manual for
restrictions on using $PTM.

Rx Same as R except that all addresses on the tape
are displaced the same amount so that the first
word on the tape goes into address x, which
must be nonzero.

SX,¥Y,2 Search locations x through y, inclusive, for
the octal constant z. If found, displays the
location and its content in octal and symbolic
form,
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TABLE 5-2. INFO TABLE

Location
(octal) Label Description

600 SDAT System creation date (hours after
BASEYEAR). DO NOT CHANGE!

601 SPED Average CPU speed in instructions per
millisecond:

Speed

Computer

POINT 4 MARK 9 2500
POINT 4 MARK 5 2000
POINT 4 MARK 3 1200
NOVA 302
NOVA 1200 or D-116 653
NOVA 2 or D-116H 770
NOVA 800 1325
NOVA 3 770
SUPER NOVA 1255
SUPER NOVA SC 1762

602 MILU Maximum number of installed logical
units - The total number of physical
disc partitions defined in the Disc
Driver Table. See Section 5.4.1.

603 NDCH Number of data channels per port - Each

' data channel occupies eight words of
memory. NDCH is usually set to 12
(decimal 10). Minimum NDCH is 2.

604 LPCA Location of port control area - Contains
the address of port control block (PCB)
for Port 0. It is automatically
modified by SIR if any driver's
attributes table specifies a PCB
location.

(Table continues on next page)
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TABLE 5-2. INFO TABLE (Cont)

Location
(octal) Label Description

605 TNAP Total number of active ports - If the
value in TNAP represents less than the
total number of interactive ports
contained in all driver's attributes
tables, SIR increases the value
automatically.

NOTE

This value is NEVER decreased
automatically by the system - If
the number of ports on the system
is decreased, set TNAP to 1. SIR
will then increase the number of
interactive ports automatically.

606 SPCF Special conditions flags - These are
flags which control certain system
functions and options:

Bit 13 - Temporary Dirty Page Flag
(TDPF) writes to disc at end of a
user's time slice (see Section
5.14'3) L]

Bit 14 - Suppress Error Message Flag
(SEMF). Set to 0, error message
text is printed. Set to 1 (40000
octal) , messages are suppressed.

Bit 15 - No Dirty Page Flag (NDPF).
Set bit 15 to 1 (100000 octal) to
force a write-to-disc of any dirty
buffer pool page. (Refer to
Sections 5.13 and 5.14.)

All other bits are reserved.

607 LEPS Location of end of processor storage -
This cell indicates the first available
memory space above the processor overlay
area., LEPS must be a multiple of 400
octal greater than the beginning of
processor storage (BPS). DO NOT CHANGE
LEPS unless RUN is modified accordingly!
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TABLE 5-2. INFO TABLE (Cont)

Location
(octal) Label Description

610 TOPW Highest addressable word in memory -
IRIS ignores any memory above this
address. The memory available above
77777 octal is used for user partitions
and buffer pooling. Do not set TOPW
above 77777 unless the CPU and all disc
controllers on the system use a 16-bit
memory address. All other devices use
lower (<32K) memory.

611 ABUF Size of auxiliary buffer area (number of
words) - Must be at least 1004 words
octal if indexed data files are to be
used.

612 UDSB Number of user discsubs - The minimum
value is one greater than the largest
subroutine number in the DISCSUBS.USER
file.

613 NCQN Number of extra character queue nodes -
SIR allocates two nodes per interactive
port plus this number of extra nodes.
Extra nodes are required to handle peak
input rates if extra heavy character
processing is required. Each node
occupies two words of memory. Minimum
value is two.

614 NNOD Minimum number of free nodes - Each node
occupies 32 words (decimal).

615 NSIG Number of signal buffer nodes - This is
the maximum number of signals which can
be waiting to be received. Each node
occupies 4 words of memory. Minimum
value is 1.

616 SDSB Number of System discsubs - The minimum
value is one greater than the largest
subroutine number in the DISCSUBS file.
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TABLE 5-2. INFO TABLE (Cont)

Location
(octal) Label Description
617 KTSL Time slice parameters - Used by the
‘ scheduler for determining the time slice
(Long Time Slice * 400 + Short Time
Slice). See Section 5.10.

620 Default (application) logical unit -
Used by the system when searching for a
specified program.

If invoked from SCOPE, the system
searches for the program in the
following sequence:

e LU/O

e assigned LU

e default LU
If invoked from CHAIN, the system
searches for the program in the
following sequence:

e the default LU

® assigned LU

e LU/O
Value of 177777 indicates no default LU.

621 Reserved.

622 SZLNK Pseddo-device linkage table size - A
pseudo-device has no device code (e.g.,
$CTUS) .

623 Reserved.

to

631

632 Reserved.

to

777
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TABLE 2-6. DSP FUNCTIONS (Cont)

Command Description

SX,y,z,m Same as Sx,y,z except that the contents of each
cell are ANDed with mask m before being
compared with constant z. For example, the
command

S400,1120,53,101777

searches locations 400 through 1120, inclusive,
for any instruction referencing location 53.

T Not used.

Ux Display snapshot yanked into FMAP cells of
active file at last breakpoint. Start display
(in octal dump format) at virtual address x
where y <= x <= y+100 and y is the snapshot
address set by the last Y command.

CAUTION

The addresses will be wrong if a
different Y command has been given
since the breakpoint was encountered.

\Y Verify paper tape. This and the Vx command are
the same as the respective R commands except
that information from the tape is compared with
the contents of the selected file (or memory)
instead of being stored. 1If a difference is
detected, the address and the word from storage
are displayed.

Wu/x or Wx Write the disc block selected by the last G or
H command on disc at real disc address x of
logical unit u. This command is rejected if
u/x is not a legal real disc address or if a
single disc block has not been selected. The
simple form Wx assumes logical unit zero.

X Exit from DSP, clear any existing file
selection or breakpoint, and prevent re-entry
to DSP without the password.

SM-030-0009-11 I&C SERVICE ROUTINES
POINT 4 Data Corporation 2-33 IRIS Installation/Config



TABLE 2-6. DSP FUNCTIONS (Cont)

Command Description

Xx,y Compute and display a "rotating" checksum over
memory locations x through y. The checksum is
produced by an SUBL instruction in order to
detect a change (e.g., if two words in memory
are swapped). Useful for testing if a change
has occurred anywhere in a section of memory or
on disc.

Xx',y Checksum the memory-resident copy of a discsub
or driver as selected by a Ffilename command.

Yx Set first address of 101 word (octal) memory
area to be yanked into the FMAP cells of the
active file header as a memory "snapshot" when
a breakpoint is encountered. If x=0, do not
yank any area of memory.

Zx Search for relative reference. The 256 words
centered on location x are searched for any
storage reference instruction that references
location x using relative addressing. Any such
instruction i<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>