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Chapter 1

Introduction

The purpose of this guide is to help you install TSX-Plus on your system in the quickest and easiest manner
possible. This guide describes the contents of a typical distribution kit, necessary system resources, the
circumstances that require a TSX-Plus system generation, and information about how to perform a full
system generation to customize TSX-Plus to your needs.

This guide is intended for the person installing TSX-Plus and assumes some familiarity with the commands
and utilities of RT-11 including: handling of magnetic media, use of command files, the COPY and PRINT
commands, use of one of the system editors (KED, EDIT, or TECO), assembling and linking a pre-written
MACRO program, and the R[UN| command. It is not necessary to be able to write MACRO programs, but
you should be familiar with the assembly and linking process. If you elect to perform a TSX-Plus system
generation, it is also useful to be familiar with the usage of comments and parameters in MACRO programs.

It is necessary to have access to configuration information about the various peripheral devices attached
to your computer, especially to know which device handlers are needed and which vectors and addresses
are used by these devices and by time-sharing terminals. This configuration information should have been
written down and left with the system by the person who installed the hardware. If it is not available, ask
the person who installed the hardware to enter the configuration information for your system in the form in
Appendix B of this manual.

The TSX-Plus operating system is designed to provide the familiar RT-11 operating environment to mul-
tiple users. This goal necessitates several extensions to the command language of RT-11, and makes a few
features unavailable. The TSX-Plus User’s Reference Manual and the TSX-Plus Programmer’s Reference
Manual describe all of the functional differences between RT-11 and TSX~Plus, including additional key-
board commands, unsupported commands, and other minor variations between the two operating systems.

The TSX-Plus manuals are intended to be used in conjunction with the RT-11 manuals; refer to the RT-11
manuals for descriptions of features which are not discussed in the TSX-Plus User’s Reference Manual or
the TSX-Plus Programmer’s Reference Manual.
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Chapter 2

Getting Started

2.1 Distribution Kit

2.1.1 Documentation

The TSX-Plus distribution package you have received should contain the following documentation items:

e TSX-Plus Installation Guide.
e TSX-Plus System Manager’s Guide, which provides information needed by the system administrator.
o TSX-Plus User’s Reference Manual, which describes the features of TSX-Plus.

e TSX-Plus Programmer’s Reference Manual, which describes the programming features of TSX~Plus.
o TSX-Plus Release Notes.

Version updates will only include the Release Notes. Orders for new licenses will include all of the manuals.

2.1.2 Software

The TSX-Plus distribution package should also contain magnetic media (reversible RX01 diskettes, RX50

diskettes, RLO2 cartridge disk pack, 1600 bpi magnetic tape, or TK50 tape cartridge). The media should
contain the following files:

1. The following device handlers, which, if necessary, have already been patched and are ready for use:
CR, CT, DD, DL, DM, DP, DS, DT, DU, DX, DY, LP, LS, MM, MS, MT, MU, NL, PC, RF, RK,
VM, XL. All of these files have the extension “.TSX”. Note that the VM provided is not the DEC VM
handler.

2. Source language patch files are provided for the rare situations in which it is necessary to rebuild the
distributed device handlers. All of these files have the extension “.SLP”.

3. The following object modules, together with your edited and assembled TSGEN, are used by the
command file TSXLNK to build the executable program TSX: TSCASH, TSCLO, TSDBUG, TS-
DUMP, TSEM2, TSEMS, TSEM4, TSEM5, TSEXC2, TSLOCK, TSMIO, TSMSG, TSPLAS, TSRTX,
TSSLE, TSSPOL, TSSWAP, TSTIOX, TSTTY, TSTTY2, TSUSR, TSWIN, TSX1. The object mod-
ules named TSX2, TSKM2A, TSKM2B, TSKM2C, TSKST1, TSKST2 and TSKSHO are used to build
the TSKMON executable program. TSXMOD, TSXMOA, TSXMOB and TSXMOT are used to build
the TSXMOD utility. SYSMON is used to build the SYSMON utility. All of these files have the
extension “.0BJ”.
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4. The following files are also included in the distribution:

CCL.SAY CCL command processor

DTSUB.MAC Subroutines to perform record locking for DIBOL
FILTIM.SAV Program to obtain file creation time

FTSUB.MAC Subroutines to access RTSORT from FORTRAN
LOGON.SAV TSX-Plus logon program

SETSIZ.COM Command file to set memory size for system programs
SETSIZ.SAV Program to store memory sise info into SAV files
SYSODT.REL Program used by system developers to debug TSX-Plus
TSAUTH.SAV  TS5X-Plus account management program

TSGEN.MAC TSX-Plus parameter module, macro source file ,
TSXDB.SAV Program used by system programmers to debug TSX-Plus
TSXLNK.COM Command file used to link TSX-Plus

TSXPM.SAV TSX-Plus performance monitor reporting prcgram
TSXUCL.SAV  Program to process user-defined commands
WINPRT.TSX Command file to start printwindow program
WINPRT.SAV  Printwindow program

2.2 Copying files from the TSX-Plus distribution

2.2.1 From diskettes
To copy your TSX-Plus distribution from RX01 or RX50 diskettes, type:

.COPY ddn:*.* dvn:*.x*

where ddn: is the name and number of the diskette drive (DX1:, DY1:, DU1:) and dun: is the name of the
device where you will be generating your system (DL1:, DU2:, LDS:).

You must repeat this for all four surfaces of your diskette distribution. If you received your distribution on
RXO01s you will need to copy both sides of the diskettes.

2.2.2 From an RLO2
To copy your TSX-Plus distribution from RLO2 disks, type:
.COPY DLn:*.* dvn:*. . *

where DLn is the DL device number and dvn: is the name of the device on which you will be generating
your TSX-Plus system (DL1:, DU2:, LDS3:).

2.2.3 From Reel to Reel Mag Tape
To copy your TSX-Plus distribution from magnetic tape, type:

.COPY tdn:*.*/P0S:-1 dvn:*.*

where tdn: is the name of the tape device (MT:, MS:, MM:) and dun: is the name of the device where your
system will be generated (DL1:, DU2:, LDS3:).
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2.2.4 From TK50 Mag Tapes

Distributions on TK50 tape cartridges are in RT-11 BUP format.

In order to retrieve a TSX~Plus distribution, you must first create a logical disk of 2600 blocks, and initialize
it. This may be done as follows:

Replace “DUL” with the actual name of the device to which you wish to restore the file. Note that wildcards
are not permitted in BUP command lines.

.CREATE DU1:T8X.DSK/ALLOCATE: 2600
.MOUNT LD2 DU1:TS5X62.DSK
.INITIALIZE LD2:

Once this is done, you need to use the RT-11 “Backup Utility Program” (BUP) to retrieve your distribution.
This may be done as follows:

.R BUP

*[.D2:=NU:/I/X

Mount input volume 1 in NUO; Continue? Y
7BUP-I-Restore operation started from volume 1
?BUP-I-Copy operation is complete

*~C

NOTE: Do not attempt to restore your TK50 distribution to a device with any files on it. To do so will
cause a loss of the current directory on the device.

If you wish to restore a single file from your distribution, the procedure is similar. For example, to recover
the distributed TSGEN.MAC file:

.R BUP

*DU1 : TSGEN.NAC=NU: TSGEN.MAC/I/X/F

Nount input volume i in NUO; Continue? Y
?BUP-I-Restore operation started from volume i
?BUP-I-Copy operation is complete

**C

File restoration does not cause the loss of the disk’s current directory.

2.3 System Prerequisites

2.3.1 Hardware

TSX~Plus is implemented on the PDP-11 series of computers manufactured by Digital Equipment Corpo-
ration. TSX-Plus uses the memory management hardware available on most DEC computers. Specifically,
TSX-Plus may be used on the following computers: LSI-11/28, PDP-11/23-Plus, LSI-11/78, PDP-11/83,
MICRO/PDP-11, PDP-11/24, PDP-11/34A, PDP-11/44, PDP-11/60 and PDP-11/84. (TSX-Plus may
not be used on LSI-11/2, PDP-11/03 or VAX computers.) Some older machines which support memory
management may also use TSX-Plus. All of these computers must support memory up to at least 256 Kb.
TSX-Plus requires at least 192 Kb of memory, with a minimum of 256 Kb of memory recommended.

On the LSI-11 bus, the PDP-11/28-Plus, LSI-11/78, and MICRO/PDP-11 support more than 256 Kb
of memory whereas the LSI-11/28 may support more than 256 Kb of memory only if the backplane is
configured for 22-bit addressing. The only Digital devices currently supported with 22-bit DMA addressing
on the LSI-11 bus are those using the DL handler (RLO1 and RLO02), the DU handler (RA80, RC25, RD51,
RD51, RD53, RX50, and RX33), the MS handler (TSV05), and the MU handler (TK50). All other DMA
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device handlers only support 18-bit addressing on the LSI-11 bus and therefore must use the TSX-Plus I/O
mapping facility if the system has more than 256 Kb of installed memory. We do not recommend that devices
which use the DM device handler use system 1/O mapping. On the UNIBUS, the PDP-11/24, PDP-11/44
and PDP-11/84 support more than 256 Kb of memory with the necessary hardware.

2.3.2 Software

Although TSX-Plus completely replaces the RT-11 kernel during operation of TSX-Plus, it must be started
from the RT-11 Single-Job or Baseline monitor. The utilities and device handlers necessary to run TSX-Plus

are provided as a part of RT-11, and for this reason each TSX-Plus site must also be properly licensed to
run RT-11.

TSX-Plus supports many of the keyboard commands of RT-11 Version 5.4, but it may be run with any
RT-11 Version 5. Attempts to use features which require RT-11 Version 5.4 utilities will generate error
messages when used with previous RT-11 version 5 utilities. The VM (virtual memory) pseudo-disk may
not be used in conjunction with RT-11 Version 4. Both the Logical Subset Disk and Single Line Editor
features are separately implemented in the TSX-Plus kernel; they do not use the LD or SL handler and are
available whether TSX-Plus is used with either RT-11 Version 4 or 5.

2.4 System Generation Overview

Copy all files from distribution medium to a
working surface

Edit TSGEN.MAC

h

Assemble TSGEN

Link TSX, TSKMON, TSXMOD and SYSMON
using TSXLNK.COM file

Start TSX-Plus by typing R TSX
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The process of generating a TSX-Plus system is not long or difficult. If you understand what you are doing
you can probably generate the system in 15 to 30 minutes. However, if you are not already familiar with
TSX-Plus, before you begin the system generation process you should do two things. First, you should read
the TSX-Plus User’s Reference Manual. There are a number of features provided by TSX-Plus that are
not available in RT-11 (deferred character echoing, subprocesses, process windowing, and detached jobs, to
name a few). It is necessary to understand the function of these features before you can perform a system
generation. Secondly, you should determine the device status register and interrupt vector addresses of all
communication equipment and device controllers that will be used by TSX-Plus. Once you have done this
you can proceed with the TSX-Plus system generation as described in this chapter.

The process of generating a TSX-Plus system tailored to the needs of a particular installation consists of
four steps:

1. Copying all of the files from the TSX-Plus distribution media to a work disk/surface.
2. Iditing parameters in the TSGEN module.
3. Assembling the TSGEN module.

4. Linking the TSX-Plus object modules to form the executable files TSX.SAV, TSKMON.SAV, TSX-
MOD.SAV and SYSMON.SAV.
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Editing the TSGEN module

The TSGEN module of TSX-Plus is supplied in MACRO source form. TSGEN contains no executable
code, but rather contains the definitions of parameters and tables that are used by TSX~Plus. In building
a TSX-Plus system, the RT-11 KED, TECO, or EDIT editor program is used to set appropriate values for
parameters in TSGEN. This module is then assembled and linked with the other TSX-Plus object modules.
Each of the parameters found in TSGEN is described below. Note that:

e Numeric values are assumed to be octal unless the number is terminated with a decimal point.

e When using editors that recognize them, the TSGEN module is divided into several pages by formfeed
characters.

e On some parameters needing a file name, the file name is specified as a RADS50 string in the format
<DevFilnamExt> with no punctuation (i.e., no colons or periods) and with spaces where there is no
character. For example SY:A.TSX would be specified as <8Y A T8X>. Note that this does not
hold true for the DETACH or CMDFIL macros.

Setting parameters in TSGEN

Save a copy of the original TSGEN.MAC file, then use an editor to set the appropriate parameter values for

the system being generated. The beginning of the parameter section of TSGEN.MAC may easily be located
by searching for a string of three equal signs (===).

3.1 General parameters

SWDBLK This is the name of the file that will be used to hold programs swapped out of memory by TSX-
Plus. The default name is SY:TSXSWP.TSX. The first three characters of the file specification may
be changed to direct the swap file to some other device. The size of the job swap file is determined by
the number of time-sharing lines and the amount of memory each line may use. The virtual memory
handler (VM) may not be used to contain the swap file due to the nature of completion routine

processing. Unpredictable results (which may include system halts and fatal system errors) will occur
if VM is used as the swap device.

SPLBLK This is the name of the file that holds output directed to spooled devices. The file name must be
supplied even if there are no spooled devices. The default file name is SY:TSXSPL.TSX. The virtual
memory handler (VM) may not be used to contain the spool file due to the nature of completion
routine processing. Unpredictable results (which may include system halts and fatal system errors)
will occur if VM is used as the spool device. Note that it is possible to place the swap and spool files
on separate devices. The size of the spool file is determined by the SPOOL macro (see below).

9
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RSFBLK This is the name of the PLAS (Program’s Logical Address Space) region swap file. This file is
used to store memory regions obtained by PLAS when they are swapped out of memory. The default
name is SY:TSXRSF.TSX. The first three characters of the file name may be changed to direct the
PLAS region swap file to some other device. PLAS regions are used by programs that have virtual
overlays or virtual arrays. The size of the PLAS region swap file is specified with the SEGBLK
parameter (see below).

UCLDAT This is the name of the file used to store user defined commands for all jobs. The default name
is SY:TSXUCL.TSX. This file is only used (and allocated) if the U$CL parameter is non-zero. The
amount of disk space required for this file is equal to: file size(in blocks) = (total number of processcax
UCLMNC=94)/512.

INDFIL Thisis the name of the file used to store information for IND during the execution of IND command
files. The default name is SY:TSXIND.TSX.

HIMEM This parameter is used to specify the maximum amount of memory that can be used by any job
(exclusive of PLAS regions, such as virtual arrays and virtual overlays). The value is specified in terms
of kilobytes. The maximum value that may be specified is 64 Kt.. The value of this parameter does
not affect the size of the generated TSX-Plus system; however, it does affect the size of the TSX~-Plus
swap file whose size is approximately: file size (in blocks)=(total lines)*(HIMEM-6)+2.

DFLMEM This parameter specifies the default memory size to be allocated to a job when it logs on.
Specify the value as number of kilobytes. After a line is logged on, the MEMORY command may be
used to alter the number of kilobytes of memory allocated to the job. The value for this parameter
must not be greater than the value for the HIMEM parameter.

SWAPFL This parameter controls whether TSX-Plus is allowed to swap jobs to disk if insufficient memory
is available to hold all active users. The normal case (SWAPFL=1) allows TSX-Plus to do job swap-
ping. SWAPFL can be set to sero (0) in special situations such as when a small number of lines are
being supported on a floppy disk based system that does not have room for a swap file. If SWAPFL=0
the following actions occur:

No disk swap file is created (see SWDBLK above).

A line will not be allowed to log on if there is insufficient free memory space to support it.
Each job is allocated a memory size equal to DFLMEM (default job memory size).

. Neither the MEMORY command nor EMTs to change the job size can be used.

. Extended-memory PLAS regions can only be created if there is adequate contiguous free space in
memory for them. No PLAS swap file is created (see RFSBLK above).

o s N

SWPSLT This parameter controls the number of job slots allocated in the swap file when job swapping
is enabled (SWAPFL=1). SWPSLT should be in the range sero to the total number of jobs. If
SWPSLT is set to sero, TSX-Plus will automatically allocate one job slot in the swap file for each job.
SWPSLT may be set to a value less than the total number of jobs if a small amount of job swapping is
anticipated. However, a system crash will occur if the system needs to swap a job out of memory and
no free slot is available in the swap file. This may occur when the system is moving jobs to provide a
contiguous memory extent for a job or a PLAS region, even though there is sufficient memory available
to hold all jobs. The SWPSLT parameter has no effect on non-svwapping systems (SWAPFL=0). The
recommended setting is SWPSLT=0.

SEGBLK This parameter specifies the number of 512-byte blocks to allocate for the swap file that is used for
extended memory PLAS (Program Logical Address Space) regions. These regions are used by programs
that have virtual overlays or virtual arrays. The name of the PLAS region swap file is specified with the
RSFBLK parameter. If the system is generated as a non-swapping system (SWAPFL=0) then PLAS
regions must all fit in memory and no region swap file is allocated or used. The SEGBLK parameter
must be set to a non-zero value to cause code to support the PLAS facility to be loaded with the



3.1. GENERAL PARAMETERS 11

sysiem. Note that this parameter specifies the total space in the PLAS swap file for all extended
mernory regions in use at any time by all jobs. For example, if a system is to support a maximum of 4
jobs each of which may use 50 Kb of PLAS regions, the total space required is 200 Kb (4 * 50) which
requires 400 blocks (1 Kb=2 blocks) in the region swap file. Actually the file should be allocated with
more space than this, since free space in the file may become fragmented as regions are allocated and
deallocated. Setting SEGBLK to sero (0) disables use of PLAS.

NGR This parameter specifies the number of shared global PLAS regions that can be created by all jobs.

BUSTYP This parameter defines the machine bus structure for TSX-Plus. There are two possible machine
bus structures supported by TSX-Plus: the QBUS (LSI) and the UNIBUS. Select QBUS for 11/23,
11/23-Plus, 11/58, 11/73 and 11/88, and UNIBUS for 11/24, 11/34a, 11/44, 11/60 and 11/84.

MEMSIZ This parameter controls the maximum memory available for TSX-Plus system use. The value is
the upper memory limit size specification expressed in number of kilobytes. Memory above this upper
limit will not be used by the operating system. If the MEMSIZ parameter is set to zero (0), TSX-Plus

gt will use all available memory on the machine. To disable the use of extended memory, set MEMSIZ
(N to 248 or less (but greater than zero). On machines with a large amount of memory, it is convenient
to set an upper limit on the amount of memory to be used by TSX-Plus so that the virtual memory
handler (VM) may use the remainder as a RAM-based pseudo disk device. This is especially useful

for compiler intermediate files. See the section on the VM handler for more information on use of VM
with TSX-Plus.

INIABT This parameter controls the action taken by TSX-Plus when certain errors are detected during
system initialization. If INIABT is set to sero, TSX-Plus ignores the error and continues running. If
INIABT is set to one, TSX-Plus aborts the initialization and prints an error message. The following
initialization errors are controlled by the INIABT flag:

o A device that was specified in TSGEN does not have a TSX handler on the system disk or is not
supported by the version of RT-11 being used.

o A time sharing line that was generated into TSX-Plus is not installed on the machine.
o A shared run-time system file could not be found during startup.
o A device declared in the SPOOL macro could not be opened.

UXIFLG This parameter controls the action taken by TSX-Plus when a device interrupt occurs through a
vector which is not initialized for use with TSX~Plus. This can occur when the interrupt vector address
specified in a device handler does not match the actual interrupt vector selected by the hardware for
the device. It can also occur if a real-time interrupt occurs and no connection is established between
the interrupt and a real-time program. If this parameter is set to sero (0), then TSX-Plus will ignore
unexpected interrupts. If this parameter is set to one (1) and an unexpected interrupt occurs, then
TSX-Plus will halt with the fatal error message: “?TSX-F-UEI-Interrupt occurred at unexpected
location.” The recommended setting for UXIFLG is one (1).

SYSDMP This parameter controls whether the system crash dump facility is included in the system. If
SYSDMP is set to one (1) then the system will print some useful internal system data if a system
crash occurs. The dump information will be printed to the device whose address is specified by the
parameter DMPTCR below. It is recommended that this facility not be included in the system unless
you are experiencing system crashes.

DMPTCR This parameter specifies the address of the transmitter control register for the device to which
the crash dump will be written. This must be a DL-11 type device controller or a parallel printer

controller. Specify 177564 to dump on the console terminal. Specify 177514 to dump to a line printer
connected to standard parallel port.

DMPKTP This parameter specifies whether you want a system crash to occur any time a trap occurs

within the system. Set it to zero (0) if you want recoverable traps within the system to abort the job
but continue execution of the system. The recommended setting is one (1).
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IOABT This parameter controls the action taken by TSX-Plus when a job terminates execution. If IOABT
is set to sero, TSX-Plus will wait for all outstanding I/O pending for the job to complete before the
job is actually terminated. If IOABT is set to one, TSX-Plus will call the handler abort entry point
for all outstanding I/O pending for the job. This parameter is usually set to one (1). The IOABT
parameter must be set to one (1) if the XL or CL handlers are used with VTCOM or if the system
includes a magtape device. See the TSX-Plus User’s Reference Manual for more information on the
SET IO [NOJABORT command, which may be used to dynamically alter this parameter during system
operation.

US$CL This parameter controls whether or not support for user-defined keyboard commands is included in
the system. If USCL is non-sero, TSX-Plus calls on the TSXUCL program to process user-defined
commands. If USCL is sero, user defined commands are not supporied by the system. Note that if
U$CL is set non-sero, the TSXUCL.SAYV file should be on the system disk when TSX-Plus is started.

UCLMNC This parameter sets the maximum number of user-defined commands that may be declared by
each job. It also determines the sise of the file used to store these definitions (SY:TSXUCL.TSX). The
sise of this file, in blocks, is approximately: file size (in blocks)=UCLMNC=(total lines)/5.

UCLORD This parameter specifies the default order in which the TSX-Plus command interpreter checks
for user-defined commands. The UCLORD parameter should be assigned to one of the symbolic names
FIRST, MIDDLE, LAST, or NONE. The SET UCL command may be used to change the order of
command interpretation for a job. See the description of keyboard command interpretation in the
TSX-Plus User’s Reference Manual for a full discussion of command processing order.

LDSYS This parameter controls whether the standard system support for logical disks is to be included in
the system. If LDSYS=1, system support is provided for logical disks; if LDSYS=0, system support
is not provided for logical disks. Normally logical disk support should be included; however system
support for logical disks may be excluded if a specialised LD handler providing custom logical disk
support is being used rather than the standard system support or when only physical disks are used.

SLEDIT This parameter controls whether support for the Single Line JEditor facility is included in the
system. If SLEDIT=1, the single line editor is included in the generated system; if SLEDIT=0, the
gsingle line editor is not included in the system. Use of the single line editor for a given time-sharing
job is controlled by use of the SET SL command; however the SLEDIT parameter must be set to one
(1) if the single line editor facility is to be made available to any lines.

KEYMAX This parameter specifies the maximum number of user-defined key definitions supported by
the single line editor that may be in effect at one time for each user. The maximum supported value
for KEYMAX is 60. See the DEFINE/KEY command in the TSX-Plus User’s Reference Manual for
more information.

MAXWIN This parameter specifies the maximum number of terminal display windows that may be in
use by all jobs on the system. The SEGBLK parameter must also be set to a non-sero value for this
feature to be included If MAXWIN is set to sero (0), the display window feature is not included in the

system. See the SET WINDOW command and the chapter on subprocesses in the TSX-Plus User’s
Reference Manual.

DBGFLG This parameter controls whether support for the program debugging facility is included in the
system. If DBGFLG=1, the debugging facility is included in the generated system; if DBGFLG=0, the
debugging facility is not included in the system. See the TSX-Plus Programmer’s Reference Manual
for information about the use of the program debugging facility.

NUIP This parameter specifies the number of slots in the INSTALL table to be reserved for user programs.
See the TSX-Plus System Manager’s Guide for more information on installed programs.

QUANGO This parameter specifies the time-slice value used to schedule jobs with user-specified priorities
equal to or greater than the PRIHI parameter. High priority jobs that have the same priority are
scheduled on a round-robin basis using QUANO as the time-slice value. If QUANO is set to sero
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(0), high-priority jobs are not time-sliced. Specify the value of QUANO in 0.1 second units. The SET
QUANO keyboard command may be used to dynamically alter this parameter during system operation.
See the TSX-Plus User’s Reference Manual for more information about the SET QUANO command.

QUANI1 This parameter specifies the length of time a job will run in an interactive state after receiving
input from the terminal. Specify the value in 0.1 second units. A job is classified as snteractive and
given a priority boost each time it receives input from the terminal. If the job uses up more than
QUANT1 units of CPU time before it receives more input from the terminal, the job is classified as
non-interactive and runs at normal priority. The SET QUAN1 keyboard command may be used to
dynamically alter this parameter during system operation. See the TSX-Plus User’s Reference Manual
for more information on the SET QUANI1 command.

QUANI1A This parameter specifies the length of time a non-interactive job will run in a high-priority state
after being restarted from a wait state. Increasing the value of this parameter tends to give priority to
I/O active jobs and allow them to dominate over other jobs. The SET QUANI1A keyboard command
may be used to dynamically alter this parameter during system operation. See the TSX-Plus User’s
Reference Manual for more information on the SET QUAN1A command.

QUANI1B This parameter specifies the execution time-slice value for round-robin scheduling of interactive
jobs. Specify the value in 0.1 second units. The SET QUANI1B keyboard command may be used to
dynamically alter this parameter during system operation. See the TSX-Plus User’s Reference Manual
for more information on the SET QUANI1B command.

QUANI1C This parameter specifies the length of time a job will execute in the highest priority interactive
state after receiving an activation character. Specify the value in 0.1 second units. The SET QUAN1C
keyboard command may be used to dynamically alter this parameter during system operation. See
the TSX-Plus User’s Reference Manual for more information on the SET QUANI1C command.

QUANZ2 This is the time-slice given to compute-bound jobs. A compute-bound job is allowed to run this
long if there are no high-priority tasks that need service. Specify the value in 0.1 second units. The
SET QUAN2 keyboard command may be used to dynamically alter this parameter during system

operation. See the TSX-Plus User’s Reference Manual for more information on the SET QUAN2
command.

QUANS This is the time-slice used for round-robin scheduling of jobs with user-assigned priority values
less than or equal to the PRILOW parameter. Specify the value in 0.1 second units. The SET QUANS
keyboard command may be used to dynamically alter this parameter during system operation. See
the TSX-Plus User’s Reference Manual for more information on the SET QUANS command.

INTIOC This parameter controls the scheduling of interactive jobs which also do non-terminal I/O. An
interactive job which exceeds this number of I/O operations before receiving another activation char-
acter will be rescheduled as a non-interactive job. This parameter should be large enough to keep
jobs that are operator intensive in an interactive state. See the T'SX-Plus User’s Reference Manual
for more information on the SET INTIOC command, which may be used to dynamically alter this
parameter during system operation.

HIPRCT This parameter controls the scheduling of non-interactive jobs which do non-terminal I/O. On
completion of non-terminal I/O, jobs are usually scheduled into a high-priority state. However, a
job which exceeds this number of I/O operations will be rescheduled in the normal priority compute-
bound state. See the TSX-Plus User’s Reference Manual for more information on the SET HIPRCT
command, which may be used to dynamically alter this parameter during system operation.

CORTIM Each time a job is swapped into memory from disk a timer is started for that job. The job is
not, eligible to be swapped out of memory until CORTIM units of time have elapsed. However, a job
becomes immediately eligible to be swapped if it goes into any wait state other than non-terminal 1/0,
regardless of the value of CORTIM. Specify the CORTIM parameter value in 0.1 second units. See
the TSX-Plus User’s Reference Manual for more information on the SET CORTIM command, which
may be used to dynamically alter this parameter during system operation.
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PRILOW This parameter specifies the highest user-specified job priority that is part of the fized low priority
group. Jobs with priorities less than or equal to PRILOW are considered low priority jobs and execute
at fixed priorities below normal time-sharing jobs. The value of PRILOW must be in the range O to
126, and must be less than PRIHL

PRIHI This parameter specifies the lowest user-specified job priority that is part of the fized high priority
group. Jobs with priorities greater than or equal to PRIHI are considered high priority jobs and take
precedence over normal time-sharing jobs. Priorities in the fized high priority group are normally
reserved for real-time jobs and should never be assigned to normal time-sharing jobs. The value of
PRIHI must be in the range 1 to 127, and must be greater than the value specified for PRILOW.

PRIDEF This parameter specifies the default job priority that will be sssigned to jobs. The SET PRI-
ORITY keyboard command may be used to dynamically set job priority, and priority may also be set
from within a job by use of an EMT. The value of PRIDEF must be in the range 0 to 127. Normally,
PRIDEF should be greater than PRILOW and less than PRIHI.

PRIVIR When a job switches to a subprocess, the job execution priority of the disconnected process is
reduced by this amount. This automatic priority reduction does not apply to jobs with priority values
less than or equal to PRILOW or greater than or equal to PRIHI. Also, jobs with priorities in the
normal time-sharing range, between PRILOW and PRIHI, will never have their priority reduced to
less than (PRILOW+1). See the TSX-Plus System Manager’s Guide for more information on priority
and job scheduling.

MAXSEC This parameter is used to specify the maximum number of subprocesses that a single user may
own at any given time.

MAXFIL Maximum file size (number of blocks) that will be returned in response to a .ENTER programmed
request that specifies a file size of sero blocks. This parameter does not limit the space that will be
allocated to .ENTER requests that specify a sise. It only affects .ENTER requests that specify a file
size of sero. If a value of sero (0) is specified for MAXFIL, no limit is placed on the size of a file created
with a specified size of sero.

CACHE This parameter controls the number of 512 byte data blocks allocated in extended memory for use
by the generalized data caching facility. Data caching is a technique for improving system performance
by keeping in memory a cache of the most recently accessed blocks of data. Use of the generalised data
cache is not recommended for systems with less than 256 Kb of memory. If generalized data caching
is not desired, set CACHE=0. If generalised data caching is desired, set CACHE to the number of
512 byte blocks to be allocated for the cache. This parameter must be less than 4096 due to the
implementation of the cache control tables and the PDP-11 architectural design of 8 Kb per mapping
register.

In selecting this parameter, consideration must be given to the tradeoff between the improvement to
system performance to be gained by data caching versus the decrease in total free memory space for
jobs which may cause increased job swapping. While data cache buffers are not included in the low
memory area, they do remove space from that available to user jobs. Generally it is recommended
that CACHE be set to sero if less than 256 Kb of memory is installed on the system or if the system
is primarily bound by CPU utilisation rather than I/O throughput. If data caching is used at all, it is
recommended that CACHE be set to at least fifty.

One way to determine the best value for this parameter is to generate a system with a large number
of cache buffers and then use the SET CACHE keyboard command to vary the number of buffers used
while observing the effect on system performance. See the section of system tuning in the TSX-Plus
System Manager’s Guide for more information.

MAXCSH The MAXCSH and NMFCSH parameters relate to the cache of file directory entries maintained
by TSX-Plus. This cache is used to reduce the number of disk accesses required to do .LOOKUPs on
frequently accessed files. The system disk directory is always cached. Other devices are only cached
if they are introduced to the system by use of the MOUNT comrmand. File directory caching can
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have a dramatic affect on the speed of .LOOKUPs of commonly used files. It does not affect the time
taken to do .ENTER, .DELETE and .RENAME requests. The MAXCSH parameter is used to specify
the maximum number of device units whose directories may be cached. Note: the value of MAXCSH
should be large enough to include all mounted logical disks as well as mounted physical devices.

NMFCSH This parameter specifies the maximum number of file entries that can be held in the file directory
cache. This number is the total number of file entries that will be cached for all users on the system
(the cache is common to all users).

MAXALC This parameter specifies the maximum number of device units that can be allocated simulta-
neously by all users for exclusive use through the ALLOCATE command.

MAXMON This parameter controls the maximum number of job monitoring requests which can be si-
multaneously active system-wide. The TSX-Plus job monitoring facility allows one job to schedule
a completion routine to be entered with a status code whenever the status of a job being monitored
changes. See the TSX-Plus Programmer’s Reference Manual for further information about the job
monitoring facility. If the job monitoring facility is not desired, set MAXMON to zero (0).

SYSPS All lines which require system password checking, specified by the $SYSPS flag to the FLAGS
macro (see below), will be required to enter this password before the standard TSX-Plus greeting
message is displayed and the normal line initiation sequence proceeds. The form of this macro is:

BYSPS <password>  {7BX”

where password is a string of up to 20 characters which may contain spaces.

TIMOUT This parameter is only used for lines connected to dial-up telephone equipment. It specifies the
length of time that the carrier signal may be lost before the system assumes the connection has been
broken and logs off the job. Specify in 0.5 second units.

Setting this parameter to a reasonable value (e.g., one minute) provides time for a disconnected user
to reestablish the connection by recalling the computer. You should not make this parameter too large
because it provides a window during which another user could dial into the computer and connect to
a line that is still logged on.

See also the SET TIMOUT command in the TSX-Plus User’s Reference Manual.

OFFTIM This parameter is only used for lines connected to dial-up telephone equipment. It is the length
of time that a user may remain connected to a dial-up line before logging in. It also controls the length
of time that a user may remain connected to a dial-up line between logging off and logging back on.
If the user does not log in within this time interval, the Data Terminal Ready (DTR) signal will be
dropped causing the phone to be hung up. Specify this parameter in 0.5 second units.

See also the SET OFFTIM command in the T'SX-Plus User’s Reference Manual.

PHONE This parameter is used to determine how $PHONE lines are treated. Modem lines ($PHONE
in the LINDEF FLAGS macro) are normally treated as phone lines if the DCD signal (carrier) is
present when the lines are started and optionally treated as local lines if the signal is not present. The
OFFTIM and TIMOUT parameters are only effective if the line is recognized as a phone line when
started. Set PHONE to O to allow lines with the $PHONE flag to optionally support local lines. Set

PHONE to 1 to force the OFFTIM and TIMOUT parameters to always take effect for lines with the
$PHONE flag.

TSLICH This is the lead-in character that tells TSX-Plus that the next character sent to the terminal by
the program is to be interpreted by TSX-Plus as a special command (e.g., defining a new activation
character). See the TSX-Plus Programmer’s Reference Manual for more information on program
controlled terminal options. The default value for this parameter is 35 (29 decimal, CTRL-]).
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VLSWCH This is the character used to signal a request to switch terminel control to a (sub)process. The
default value is 27 (23 decimal, CTRL-W). See the TSX-Plus User’s Reference Manual for a discussion
of the use of subprocesses.

PWCH This parameter specifies the octal value of the character that is used to request that the current
screen window be printed. The default value is 2, CTRL-B. See also the SET PRINTWINDOW

command.

CCXTRM This parameter specifies the octal value of the character thut is used to terminate a cross-
connection between a time-sharing line and a CL line. The default value is 34 (28 decimal, CTRL-\).

CCXCTL This parameter specifies the octal value of the character that is used to signal a special control
function during a cross-connection between a time-sharing line and a CL line. The default value is 1,
CTRL-A.

CLVRSN This parameter allows you to force CL to report a particular version number. If CLVRSN is set
to zero, then a version number appropriate for your version of RT-11 will be automatically assigned.
Forcing CL to report a different version number is only necessary when the version automatically
selected is incorrect. This version number is normally only checked by VITCOM. The recommended
value is 0.

MXSPAC TSX-Plus allows running programs to dynamically define activation characters (an activation
character is one which completes a terminal input field, such as carriage return). MXSPAC specifies
the maximum number of user defined activation characters that each line may define.

EDITOR This parameter specifies the default system editor. The SET EDIT keyboard command can be
used to select a different default editor for a job. The allowable editors are EDIT, TECO, KED and
K52.

WILDFL This flag sets the system default for implicit or explicit wildcards in file names. The SET
WILDCARDS command can be used to alter this setting for a line. Specify zero (0) for explicit
wildcards or one (1) for implicit wildcards. See the RT-11 System User’s Guide for further discussion
of explicit and implicit wildcards.

3.2 Device definitions

The next section of TSGEN is used to specify all of the devices which are to be available while TSX-Plus
is running. Unlike RT-11, TSX-Plus does not allow fetchable, non-resident device handlers. All TSX-Plus
device handlers are loaded into memory when the system is started and remain in memory until the system
is stopped. Some TSX-Plus device handlers must be loaded into the 40 Kb low-memory system area, but
other handlers can be loaded into extended memory regions.

Because of the characteristics of file-structured magtape handlers, they cannot be loaded into extended mem-
ory regions on some hardware configurations. Because of their large sise, file-structured magtape handlers
impose severe constraints on the number of other features which may be included if they are loaded into
the low 40 Kb region. To reduce the impact of the magtape handlers’ sises, hardware-only handlers are also
included on the distribution. These handlers are much smaller and have less impact on maximum system
size. The limitation of a hardware-only magtape handler is that tapes may no longer be directly accessed
with standard system utilities which expect a special file structure (e.g. PIP and DIR). If a hardware-only
magtape handler is used, it must be accessed with a utility which does not require special file structuring
— such as BUP or several third-party tape utilities. If you elect to use a hardware-only magtape handler,
you must copy the appropriate hardware-only handler from the distributicn media to the system disk. The
following table specifies the appropriate copy/rename operation:
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Hardware Handler
handler name Device protocol
MMHRD.TSX | MM.TSX | TJU16, TU45
MSHRD.TSX | MS.TSX | TS11, TSVO05
MTHRD.TSX | MT.TSX | TM11, TS03
MUHRD.TSX | MU.TSX | TK50

Device handlers are loaded into memory during TSX-Plus initialisation. In order to be loaded, a handler
must be specified by a DEVDEF macro. The corresponding handler need not be installed in RT-11, except
for the handlers controlling the devices on which the TSX-Plus swap and spool files are located, since these
files are accessed or created while RT-11 is still in control. Before a device handler is loaded, the device
CSR address is tested—if it does not respond, the handler is not loaded. If the device handler contains
installation code that is executed and must succeed, the handler is not loaded if the installation code fails.
See the description of the INJABT parameter for more information on the action taken during TSX-Plus
initialization in regards to device handlers.

Three macros are used to specify devices to TSX-Plus. The DEVBEG macro begins the device specification
section and the DEVEND macro ends the device specification section. The DEVDEF macro is used to specify

the name and options for each device. Thus, the DEVDEF macro is used once for each device between the
DEVBEG and DEVEND macros.

The devices CL, LD, TT, and SL are an integral part of the TSX-Plus system and should not be specified
with the DEVDEF macro. It is recommended that the CL handler be used to drive all serial devices instead

of the LS and XL handlers. See the TSX-Plus Programmer’s Reference Manual for a description of the CL
handler.

DEVDEF The DEVDEF macro must be used to define the names and characteristics of all devices which
are to be available to TSX-Plus users.

The form of the DEVDEF macro is:
DEVDEF <dd>[,option,...,option]

where dd defines the 2 character device name enclosed in angle brackets (“<” and “>”).

The optional parameters specify the device characteristics. There are nine allowable device attributes
which may be specified in any order. They are as follows:

NOCACHE Do not use generalized data cache for this device. For certain devices, it is desirable to
disable generalized data cache. For example, since the VM handler uses memory as a device, it
would be wasteful of machine resources to also allow it to utilize generalized data cache. This would
result in displacement of information contained within the cache, and also have the additional
overhead of a useless memory to memory transfer.

DMA Device performs Direct Memory Access (DMA). In UNIBUS systems with more than 256 Kb
of memory, TSX-Plus allocates and controls Unibus Mapping Registers (UMR’s) to perform 1/O
requests for a DMA device.

EVNBUF Require even byte buffer address for I/O transfers. Some device controllers (especially
DMA devices) and device handlers (VM) which implement a word (rather than byte) transfer,
require the buffer to begin on a even byte address (word aligned). In these cases, odd byte
addresses may cause I/O failure or fatal system errors which could halt the system. If EVNBUF
is specified, TSX-Plus will check the buffer address to insure that the transfer is word aligned. If

the I/O request does not begin on a word boundary, a user error will be returned from the EMT
request.

HANBUF Handler contains an internal I/O buffer used for DMA transfers. Handlers with inter-
nal DMA buffers require special coding to be used as a mapped device handler. In addition,
when TSX-Plus is evaluating the system definitions and device characteristics for loading device
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handlers, it will never map a handler which uses an internal buffer if the handler also requires
mapped 1/O transfers in Q-Bus systems with more than 256 Kb of memory (MAPIO option), or
in UNIBUS systems with more than 256 Kb of memory.

MAPH Load the device handler outside the low memory 40 Kb region and into a mapped handler
region. TSX-Plus can place some device handlers within an extended memory region, reducing
the sise of the low memory kernel region (restricted to 40 Kb). Handlers which are placed in
extended memory are known as mapped handlers. TSX-Plus communicates with mapped device
handlers by mapping PAR 5 to the handler’s extended memory base address. As device handlers
are loaded, the interrupt entry point is intercepted and directed to a low memory routine which
will map to the handler, then enter the handler’s interrupt entry code.

Handlers may be mapped under the following conditions:

1. Since only one PAR register is used to access the device handler it must not be larger than
8 Kb.

2. Since handlers are accessed by kernel PAR 5, the handler must not use kernel PAR 5.

3. Since only two device interrupt vectors per handler are redirected, the handler may not con-
nect to more than two device interrupt vectors. In addition, since the redirection is performed
only once, during initialization, the handler may not dynamically connect to interrupt vectors.

4. When the device handler contains an internal buffer used for DMA access, it must calculate
the correct physical address taking into account it’s own mapped address. It must also declare
the HANBUF option (see above) which will not allow it to be mapped on UNIBUS systems
with more than 256 Kb of memory or on Q-Bus systems when MAPIO is also specified.

See the TSX-Plus System Manager’s Guide for further information about mapped handlers.

NOMAPH Do not load the handler into a mapped handler region; instead load it into the low
memory 40 kilobyte region. Some device handlers are not eligible for mapping into extended
memory regions and TSX-Plus will place them in the low memory kernel region. The NOMAPH
option can be used to specify that a handler which would ordinarily be mapped should not be
mapped. This option takes precedence over the MAPH option.

MAPIO Perform I/O mapping. This parameter should be specified only for Q-Bus DMA devices
which have 18-bit controllers or handlers (such as RX02—DY) but are being used in an otherwise
22-bit environment. MAPIO should not be specified for any nonDMA devices nor for any DMA
device for which the handler and controller actually support 22-bit addressing. MAPIO should
not be specified for any device in an 18-bit environment Older 1.SI-11/28 systems can usually be
upgraded to support 22-bit memory by changing to the H9275-A backplane. In addition, 18-bit
DMA controllers should be replaced with 22-bit controllers whenever possible if more than 256 Kb
of memory will be used. MAPIO should never be specified for any device in a UNIBUS system.

NOMOTUNT Do not allow mounts for this device.

REQALC Require device allocation before use. If this option is specified, access to the device units
is only allowed to users who have first allocated the device by use of the ALLOCATE command.

NOSET Do not apply SET option to the copy of handler in memory. When SETs are issued to device
handlers, the SET alters the disk image which normally is then reloaded to replace the memory
copy. For example, SET DL RETRY=4 permanently changes code in SY:DL.TSX to a retry
count of 4. If the device handler is currently loaded, TSX-Plus will reload the memory image of
the altered device handler (since DL does not require NOSET). When NOSET is selected, TSX-
Plus allows the SET option to modify the system disk image but does not attempt to reload the
memory resident copy of the device handler. Currently, two device handlers require this option:
DU and MU. This is due to the fact that these handlers use addresses which are calculated and
stored in memory locations during the initial loading of the device handler. If TSX-Plus were
to reload the disk image, these stored addresses would no longer be correct. TSX-Plus must be
rebooted in order to load the new copy of a device handler which has the NOSET characteristic.
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The following default options are set by the system for standard devices:

Handler | Default Options
CR MAPH
CT MAPH
DB DMA ,MAPH
DD NOMAPH
DL DMA,MAPH HANBUF
DM DMA,NOMAPH

DP DMA
DS DMA
DT DMA
DU DMA,NOMAPH,NOSET
DW MAPH
DX MAPH
DY DMA ,NOMAPH
DZ MAPH
FwW DMA
LP MAPH
LS MAPH

MM DMA MAPH HANBUF
MS DMA MAPH,HANBUF
MT DMA ,MAPH HANBUF
MU DMA,NOMAPH,HANBUF,NOSET

NL MAPH
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