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Preface

How. to Use This Manual

The RT-11 software kit contains four generic operating systems that are
designed to meet the needs of most RT-11 users. However, you need not be
limited to the use of any one of these systems if they do not meet your
needs. This manual provides you with the information you need to generate
a system tailored to your specific needs. Chapter 1 describes the system
generation procedure that you must follow and specific questions you must
answer to generate your particular system. Chapter 2 tells you how to run
the SYSGEN program to build the resulting system. Chapter 3 describes
system generation on a dual-diskette system. However, DIGITAL does not
recommend a system generation of this kind.

Additional information available in the appendixes includes: system gener-
ation answers that duplicate the standard, distributed monitors, system
generation answers that create an example multiterminal system, RT-11
conditionals, and customizations required for specially generated monitors.

Before you begin, you should read the Guide to RT—-11 Documentation,
which describes the other software documents associated with the RT-11
operating system. Familiarity with the RT-11 system, as described in the
RT-11 System User’s Guide, RT-11 System Utilities Manual, and Chapter
1 of the RT-11 Installation Guide, is particularly helpful when you perform
the procedures in this manual.

If you are a FORTRAN IV, BASIC-11, CTS-300, or other layered product
user, you build your FORTRAN IV, BASIC-11, FMS-11, CTS-300, or other
system after building the RT-11 system. A layered product is software that
is sold separately but requires the RT-11 operating system environment to

run. See the appropriate installation manual for instructions on installing
such products. - :

vil



viii

Documentation Conventions

You should become familiar with certain symbolic conventions used in this
manual.

1.

Examples consist of actual computer output whenever possible. In these
examples, user input appears in red where it must be differentiated
from computer output.

Unless the manual indicates otherwise, all commands or command
strings end with a carriage return. The symbol represents a car-
riage return, @ a line feed, P a space, an ESCAPE.or ALTMODE,
and @3 a tab. s

To produce certain characters in system commands, you must type a
combination of keys concurrently. For example, while holding-down the
CTRL key, type C to produce the CTRL/C character. Key combinations
such as this are documented as CRLC), ERID), and so forth.

In descriptions of command syntax, capital letters represent the com-
mand name, which you must type. Lowercase letters represent a varia-
ble for which you must supply a value.

In examples, you must distinguish between the capital letter O and the
number 0. Examples in this manual represent these characters as fol-
lows:

Letter O: O
Numbe;‘ 0:0

The sample terminal dialog in this manual contains version numbers
where they would normally appear. The version numbers include xx in
those fields that can vary from installation to installation. The exact
contents of these fields are not of interest in the examples in this man-
ual, as long as appropriate digits appear in the indicated area. The
same is true for the FREE BLOCKS messages included in device direc-
tories.

If you submit a software performance report (SPR) to DIGITAL, you
must include the complete version number.

A decimal point (.) follows a number to indicate that it is a decimal
number. A number without a decimal point is an octal number. For
example, 128. is 128 (decimal) and 126 is 126 (octal).



Chapter 1
Preparing for System Generation

You can build a unique RT-11 monitor through the system generation
process; however, the procedure requires some preparation. Because the
procedure lets you set the parameters for the system you want, you should

_ be knowledgeable about the process and also prepared with the information
and selections you will be called on to provide.

System generation can be either an interactive or an automated procedure.
You must run the program SYSGEN.COM through the IND processor and
supply answers to the questions it asks. Answers can be supplied interac-
tively through the console or automatically through an answer file. To
complete the process, you will have to assemble and link one or more moni-
tors and device handlers that will then reflect the parameters you set.

The system generation process requires a significant amount of mass stor-
age space and execution time. DIGITAL has distributed four standard mon-
itors in the distribution kit and recommends that you undertake the system
generation process only if none of these standard monitors fully meets your
needs. ‘

Before beginning the system generation process, you should:

1. Successfully install and test your working system.

2. Determine whether the features you need are available only through
system generation. (Read Chapter 1 of the RT-11 Installation Guide to
assess whether or not you need to perform a system generation.)

3. Become familiar with the RT-11 documentation, giving special atten-

+
tion to the RT-11 System User’s Guide and RT-11 System Utilities
Manual, and to Chapter 1 of the RT—11 Installation Guide.

4. Become comfortable with the keyboard monitor commands and RT-11
operating characteristics.

5. Read the installation guide for any layered products you have. (Some of
these products require specific answers to SYSGEN questions.)



You should not attempt to perform the system generation process unless
your hardware configuration meets certain requirements.

DIGITAL supports automatic system generation (under license) only on a
system with at least 16K words of memory and 2000 contiguous free blocks
of disk storage. The minimum configuration that DIGITAL recommends for
system generation is a system with at least two disk drives and 24K words
of memory.

DIGITAL also supports system generation on RX01 and RX02 diskette sys-
tems (with at least 28K words of memory), and Professional 325 computers,
provided you use the manual procedure described in Chapter 3. However,
DIGITAL does not recommend this very lengthy method.

To prepare for system generation, you should:

1. Study the system generation process (Section 1-1).
2. Gather the information or make decisions described in Section 1.2.

3. Study the SYSGEN dialog (Section 1-3).

You can use the worksheet at the end of this chapter (Figure 1-6) to record
information, decisions, and choices.

1.1 System Generation Process

Once you have gathered some information about your configuration, you
can run SYSGEN and answer the system generation questions to set the
parameters for your special system. The command to run the system gener-
ation process is:

+RUN IND.,SAV 5¥SGEN,COM

IND.SAV is an indirect control file processor that uses the input file SYS-
GEN.COM to drive the system generation process. (Both file type specifica-
tions, .SAV and .COM, may be omitted.) However, if the command SET
KMON IND was previously issued, you can use the indirect command
@SYSGEN.

The questions that you are asked are in the form of a dialog. SYS-
GEN.COM contains the dialog and the monitor conditionals. It contains
IND directives to display explanatory text, query for options, open input
and output files, test the validity of responses, test and modify conditions,
and set values for variables. Executing SYSGEN.COM produces the follow-
ing default output files:

e SYSGEN.CND
e SYSGEN.TBL
o SYSGEN.BLD

1-2 Preparing for System Generation



e SYSGEN.MON
o SYSGEN.DEV
o SYSGEN.ANS

SYSGEN allows you to choose your own names for them. Your responses to
the dialog establish the conditionals that SYSGEN writes to the condi-
tional file SYSGEN.CND. SYSGEN uses some of the conditionals that it
generates to create SYSGEN.TBL, another conditional file that sets up
device table entries for each device you specify and defines device handlers.
SYSGEN.TBL is included in the assembly and link procedures for all gen-
erated monitors. (For a list of RT-11 conditionals, refer to Appendix C.)

SYSGEN also creates three indirect command files: SYSGEN.BLD, SYS-
GEN.MON, and SYSGEN.DEV. These files contain all the command
strings that perform the assemblies and links that build the system you
specify when you answer the dialog questions. SYSGEN.MON builds the
monitor or monitors you define; SYSGEN.DEV builds the device handlers
you define. SYSGEN.BLD executes SYSGEN.MON and SYSGEN.DEV.

SYSGEN.COM optionally creates a user-defined answer file, named SYS-
GEN.ANS by default. This file reflects all responses made during the sys-
tem generation session, and can be used as input during a later system
generation session to generate a new monitor without running the entire
system generation dialog. When an answer file is used, SYSGEN does not
ask the dialog questions; rather, it gets all the necessary information for
the attributes of the system to be generated from the answer file. After
executing the file, SYSGEN allows you to alter the output file to reflect any
changes you wish to make, for example, to add monitor options, to support
additional peripheral devices, or to change device addresses.

Ultimately, you must assemble and link the SYSGEN.CND, SYS-
GEN.TBL, and (optionally) TRMTBL.MAC conditional files with certain
system source files, depending on options you choose during system genera-
tion. For example, you would need RMONSJ.MAC, the SJ resident monitor
source file, if your desired system included the SJ monitor. The conditional
file TRMTBL.MAC, which is distributed with your system software, is re-
quired only if you are building a multiterminal system. The source file
EDTGBL.MAC is always required, because it contains system-wide defini-
tions.

Once you have answered the SYSGEN questions, copy the system source
files you need (SYSGEN.CND and SYSGEN.TBL) to the volume that the
command files use as the source input device. Then assemble and link the
sources with the conditional files (using SYSGEN.BLD alone or, if you
wish, SYSGEN.MON and SYSGEN.DEV). You can enter the commands
individually if you choose. '

Figure 1-1 shows the procedures involved in the system generation process;
Figure 1-2 shows the files required for system generation.

Preparing for System Generation 1-3



Figure 1-1: System Generation Process
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Figure 1-2: SYSGEN Input and Output Files
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1.2 Gathering Information

To answer SYSGEN dialog questions, you must be familiar with both the
target system configuration (that is, the one you are generating) and your
current configuration (that is, the one on which you will run SYSGEN and
assemble and link the new monitor or monitors and handlers). You should
also know which monitor services you want in the target system and which
vector and control status register (CSR) addresses are involved. You will be
unable to perform the system build process unless you know your current
configuration and its capabilities, you have planned an optimal file ar-
rangement for system build on your configuration, and you have answered
the relevant SYSGEN dialog questions appropriately. In addition, you may
have to edit the conditional files before you build the target system. To
make sure that you have all the information you need, identify the follow-
ing:

1. Peripheral devices to be supported in the special system you are gener-
ating (that is, the target system)

2. Interrupt vector and CSR addresses for devices in the target system
3. Monitor services you require for the target system

4. Edits you may need to make to the conditional files
5

Device assignments for the system build procedure

The following sections describe how to identify these items.

1.2.1 Peripheral Devices

Identify all the peripheral devices that your target system configuration
will include. List the device mnemonic for each device on the worksheet at
the end of this chapter (for example, DY for an RX02 diskette).

NOTE

You may need to include some empty device slots to make
sure that your system has enough device slots for your appli-
cation’s requirements. The number of logical device assign-
ments you will be able to make in the working system is
equal to the number of device slots available in the system.

1.2.2 Interrupt Vectors and CSRs

Identify the interrupt vector addresses and CSR addresses at which the
field service technician installed each peripheral in your configuration.
When installing the hardware, the field service technician is responsible
for leaving a written record of this address information at your site, usually
on a sticker attached to the processor. List each address on the worksheet
(Figure 1-6). :
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Although most peripherals have standard interrupt vector and CSR ad-
dresses, some have floating addresses. The presence or absence of such
floating address devices affects the addresses at which the other floating
address devices in the system are installed. (Floating address devices must
be installed in a standard sequence.) Even devices with standard vectors
may have been installed at nonstandard addresses.

1.2.3 - Monitor Services for Target Application

DIGITAL has generated the standard monitors through the system genera-
tion process; you will probably need to select support for features that
standard monitors also support. In other words, many SYSGEN questions
offer features you will recognize as standard features in the distributed
monitors. Table 1-1 summarizes special features that are available only
through the system generation process.

Table 1-1: Features Available Only Through System Generation

Process
Feature Function
Asynchronous Provides a program with the updated status of terminals in
terminal status multiterminal systems. MU BASIC-11 require this support.
BATCH Allows RT-11 to operate unattended. All monitors except BL
support BATCH.

Device 1/0 Permits device handlers to issue a mark-time programmed
timeout request. DECnet applications require this support.

Disable .FETCH
request under
XM

Double-
density
only RX02

DZ11 up to
9600 baud

Error logging

Extra device
slots

Global SCCA

Disables the use of the .FETCH request under XM, requiring
device handlers to be resident in memory.

Permits you to use only double-density RX02 diskettes on the
system. This feature makes the RX02 handler smaller.

Permits you to initialize lines at specific baud rates up to
9600.

Keeps a statistical record of device, memory parity, and mem-
ory cache errors. An error logging job is created when you
select this support for FB; a handler is created for SJ. The EL
job retrieves information that is later available to you in sum-
mary report format.

Permits you to add devices to the system after it is built. The
number of logical assignments you can make is equal to the
number of devices plus empty device slots in the system.

When global SCCA is turned on (enabled), all CTRL/C charac-
ters sent from the terminal to the background are ignored,
protecting the program from being aborted with double
CTRL/Cs. Support must be chosen to use IND directives .EN-
ABLE ABORT and .DISABLE ABORT.

(continued on next page)
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Table 1-1: Features Available Only Through System Generation
Process (Cont.)

Feature

Function

High-speed
ring buffer

Keyboard
monitor
command
subsets

Memory parity

Month and year
rollover

Multiterminal
support

Multiterminal
timeout

Programmable
clock as
system clock

Ring buffer

size

Second RX01,
RX02, or TU5S8
controller

SJ message
on system
1/O errors

SJ timer

Causes character processing and interpretation to be per-
formed at fork level. This allows short bursts of characters
transmitted at very high rates to be received. Use of this fea-
ture is recommended with PDTs.

Allows you to choose one, two, or three subsets of the keyboard
monitor commands instead of all the commands.

Causes the system to print an error message when a memory
parity error occurs if your configuration includes memory par-
ity hardware. If you have this hardware but do not select this
support, the system halts when memory errors occur.

Adds support that automatically rolls over the date at the end
of the month and the end of the year. Normally, you must
reset the date and time. This support is useful for applications
that run continuously and over a long period of time.

Permits you to use two or more terminals with the SJ, FB, or
XM monitor. MU BASIC~11 requires this support.

Causes the monitor to reset at regular intervals any terminal
that goes off line. This support minimizes the impact of static
in multiterminal systems. MU BASIC-11 requires this sup-
port.

Allows you to substitute as the system clock the KW11-P pro-
grammable clock for the usual line clock. However, the pro-
grammable clock would not then be available for program use.

Allows you to change the size of the input and output ring
buffers. The input ring is a buffer in the monitor that holds
characters you type at a terminal until a program requests
them. The output ring is a buffer in the monitor that holds
characters until the terminal can print them. The default in-
put ring buffer size is 134 (decimal) characters, and the de-
fault output ring buffer size is 40 (decimal) characters.

Adds support for a second RX01, RX02, or TU58 RX02, or
TUS58 controller, allowing a total of four units in the configu-
ration instead of the usual two.

Causes the SJ monitor to issue an error message instead of
simply halting. This feature helps to reduce confusion when
an error occurs. The FB and XM monitors always issue error
messages.

Configures the SJ monitor to support mark-time and cancel
mark-time programmed requests. Otherwise, only the FB and
XM monitors support these requests, which provide timer ca-
pabilities.

(continued on next page)
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Table 1-1:

Features Available Only Through System Generation
Process (Cont.)

Feature

Function

SPCPS
programmed
request

System jobs

User command
linkage

Changes the flow of control of main-line code by saving the PC
and PS and changing the main-line PC to a new value. This
support can be generated for only the FB and XM monitors.
SPCPS is especially useful for controlling switching among
users in multiuser applications.

Assembles the FB monitor to support as many as eight simul-
taneously active jobs instead of the usual two. The error log-
ging subsystem, SPOOL, VTCOM, and the device queue pro-
gram (QUEUE) can run as system jobs. This feature is avail-
able in the distributed XM monitor.

Permits users to create their own commands.

Every SYSGEN dialog question is a SYSGEN option. Some options enable
support for monitor services, while other options enable support for periph-
eral devices and device interfaces. The options that enable monitor services

are as follows:

Asynchronous terminal status

BATCH support

Device timeout support

Error logging support

Error messages on system I/O errors

.FETCH request

Floating point support
Global .SCCA support
50 Hz clock rather than 60 Hz

High-speed ring buffer

Input ring buffer size

onitor command subsets

Memory parity

Month and year date rollover

Multiterminal support

Multiterminal timeout

Output ring buffer size
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Power failure message
Programmable clock as system clock
SJ timer support

.SPCPS programmed request
Start-up indirect command file
System jobs

User command linkage

Section 1.3 describes each dialog question in detail. When you study the
dialog, check off on the worksheet any options you want to select when you
actually run SYSGEN.

1.2.4 Defining Other System Conditionals

‘Some sy"stem conditionals are not set as a result of the system generation

dialog. For example, there is no system generation question that asks if you
want idle-loop light support; therefore, the LIGH$T conditional is not set by
a response to a system generation question. However, the system genera-
tion dialog lets you define these system conditionals during the system
generation session. This feature prevents you from ever having to edit a
system generation .ANS or .CND file, since the definitions will be included
in both files. \

Questions 68 and 69 of the system generation dialog let you define system
conditionals. Appendix C contains a list of the system conditionals you can
define. The following is an example of the procedure.

B8+ Do vou want to define any other svstem conditionals (N)?

If you have no system conditionals to define, respond NO.

Respond YES if you want to define other system conditionals. The dialog
then prompts you to define the conditionals:

B9+ Enter the svstem conditional and value:

Type the conditional and value in this format:
CONDITIONAL = VALUE

Press RETURN after defining each conditional. For example, the following
definition enables idle-loop light support.

LIGH$T = 1@ED
Type a question mark (?) to list all the conditionals you have defined in this

manner. Type a period (.) followed by a carriage return when you are
through defining conditionals.

Preparing for System Generation 1-9



1.2.5 System Build Procedure

The system build procedure requires that you assemble and link your gen-
erated monitors and handlers but not the utility programs or other nonex-
ecutive system components. The SYSGEN program produces indirect com-
mand files that issue all the commands to perform these assemblies and
links. However, if your only mass storage device is an RX01 or RX02 disk-
ette, or you are performing a system generation on a Professional 325 sys-
tem, you may have insufficient free storage space to use indirect command
files. You will need to issue individual commands to perform the same
system build procedures. (Refer to Chapter 3.)

The following sec¢tions describe both system build procedures, so that you
can plan the method you will use and answer the SYSGEN dialog questions
relative to the indirect command files.

NOTE

Once you have created the conditional files SYSGEN.CND
and SYSGEN.TBL, you can use them over and over without
rerunning the SYSGEN program. To add source customiza-
tions to your generated system, simply use the SLP utility to
customize your system. Then, reassemble those files, and re-
link the system.

1.2.5.1 Automatic System Build — At the end of the system generation
process, the SYSGEN dialog asks you to identify the devices that the indi-
rect command files should use for input, binary output, and map output
during the assembly and link processes. When you answer the dialog ques-
tions and SYSGEN completes, SYSGEN has tailored the indirect command
files, so that they make the logical assignments SRC:, BIN:, and MAP:
according to your instructions. The command files then expect to find the
correct files on each device. Therefore, before you answer these questions,
you must know which files you want and how much free space you need for
the build procedure. Then you must plan the organization of files so that
you can choose the appropriate devices for SRC:, BIN:, and MAP:. Figures
1-3 through 1-5 illustrate examples of such organization.

NOTE

If you answer NO to the SYSGEN question “Do you want to
retain the system OBdJs?”, the indirect command files include

deletion commands to remove the .ORJ fles.

In most cases, you can use the indirect command files to build your system,
but you may want to make minor alterations to the command files them-
selves. For example, you might need to change the devices on which indi-
vidual source or binary files reside to optimize mass storage usage.

Study the following paragraphs, which categorize requirements by device.
Then organize files on volumes according to the:
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o Hardware you have available
® Free storage you have
® Storage requirements for building each component

If possible, you will want to use the largest and fastest storage devices
included in your configuration.

System Device

When you perform the system build procedures, you must run RT-11 from
a system device that contains at least the following:

Monitor

System device handler

SWAP.SYS

Handlers for SRC:, BIN:, and MAP:
MACRO

LINK

PIP

SYSMAC.SML

During the build procedure, the default (DK) device needs as many as 128
free blocks to accommodate the work file MACRO uses during system as-
sembly.

Source Input Device

The source input device must contain the files SYSGEN.CND and SYS-
GEN.TBL, which are the conditional files that result from a SYSGEN ses-
sion, and TRMTBL.MAC, which is required only if you plan multiterminal
support. In addition, the source device must include the system source files
to build the system you are generating.

The system source files are included in the distribution kit, but you proba-
bly did not include them in your working system. You will need to copy the
appropriate source files from your customized distribution backup vol-
ume(s). Establish which source files you need by using Table 1-2, and write
the file names on the worksheet.

Table 1-2: Source Files Required for System Build

Source

File To Build Support For
BAMAC BATCH

BSTRAP.MAC All monitors

CR.MAC Card reader

CT.MAC TA11l cassette
DD.MAC DECtape II cartridge
DL.MAC RL01/02 disk

DM.MAC RK06/07 disk

DP.MAC RP11/RPRO2/RP03

(continued on next page)
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Table 1-2: Source Files Required for System Build (Cont.)

Source

File To Build Support For

DS.MAC RJS03/04 disk

DT.MAC DECtape

DU.MAC MSCP-class devices

DW.MAC RD50/RD51 disk (Professional series)

DX.MAC RXO01 diskette

DY.MAC RX02 diskette

DZ.MAC RX50 diskette (Professional series)

EDTGBL.MAC All monitors

EL.MAC Error logging

ELCOPY.MAC Error logging

ELINIT.MAC Error logging

ELTASK.MAC Error logging

ERRTXT.MAC Error logging

FB.MAC FB monitor

FSM.MAC File-structured magtape

KMON.MAC All monitors

KMOVLY.MAC All monitors

LD.MAC Logical disk subsetting

LP.MAC - Line printer

LS.MAC Serial line printer

MTTEMT. MAC Multiterminals

MTTINT.MAC Multiterminals

NL.MAC Null handler

PC.MAC High-speed paper tape

PD.MAC PDT-11 series

RF.MAC RF11 disk

RK.MAC RKO05 disk

RMONFB.MAC FB or XM monitor

RMONSJ.MAC SJ monitor

SJ.MAC SJ monitor

SP.MAC Transparent spooling

SYSGEN.CND* All monitors and devices

SYSGEN.TBL* All devices

TJ.MAC TJU16 magtape

TM.MAC TM11 magtape

TRMTBL.MAC Multiterminals

TS.MAC TS11,TU80/TSV05 (UNIBUS/Q-BUS)
magtape

TT.MAC SJ monitor

USR.MAC All monitors

VM.MAC Virtual memory “disk”

XC.MAC VTCOM communication for Professional 300
series

XL.MAC VTCOM communication

XM.MAC XM monitor

XMSUBS.MAC XM monitor

* Or specified file name.
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Binary Output Device

The binary output device receives the object files created by the assembly
process. Identify all the components you must build, that is, all the moni-
tors and device handlers for which your SYSGEN answers are intended.
Then refer to Table 1-3 to establish how much free storage you will need on
the binary output device to build each of these components.

Table 1-3: Free Storage Required to Build Components

Number of

Component Blocks
Monitor 300
Device handler 11
Set of monitor object modules retained 200
Set of handler object modules retained 8

When a device is initialized, some space is used for the boot and directory
blocks. Table 1-4 shows the number of free blocks remaining on various
devices, after being initialized.

Table 1—4: Free Blocks on Devices After Initialization

Device Size in
Device Name Blocks
RXO01 diskette DX 486
RX02 diskette DY 974
RKO5 disk RK 4.8K
RL01/02 disk DL 10.2/20.4K
RKO06/07 disk DM 27.1/53.7K
RX50 diskette DU,DZ 786
RD50 disk DW 9.7K
RD51 disk DU 196K
RC25 disk DU 43K (approximate)
RAS80 disk DU 220K (approximate)
Virtual memory VM Variable, depending
on physical memory
available
Logical disk LD Variable

Map Output Device

The map output device receives the link maps that result from the linking
process. It is sometimes useful to list the link maps on the terminal or a
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line printer, in which case you should specify TT: or LP:, respectively, for
the map output device.

If you specify the name of a block-replaceable device, such as a disk, you
can send the link maps as files to that device. Send the link maps to a disk
(instead of a terminal or line printer) so that you will be sure they are
saved. DIGITAL requires that you include a link map and answer file list-

ing whenever you submit a Software Performance Report (SPR) for a moni-
tor created by SYSGEN.

You can suppress the link maps altogether by sending the output to the
null device (answer NL: to the SYSGEN question “What is the name of the
map output device?”). However, DIGITAL strongly recommends saving the
link maps.

Figure 1-3: All Files on One Disk for System Build

SYSTEM DEVICE
monitor
SWAP.SYS
system device handler
MACRO
RLO1 LINK
PIP
SYSMAC.SML
SYSBLD.COM
MONBLD.COM

[GEo0] DEVBLD.COM

Z] SRC: (source input device)
SYSGEN.CND
SYSGEN.TBL
SYSGEN PROGRAM appropriate system source files
EXECUTION COMPLETE

(1

BIN: (binary output device)
MAP: (map output device)

SYSTEM DEVICE
monitor
SWAP.SYS
system device handler
MACRO
LINK
PIP
SYSMAC.SML
SYSBLD.COM
MONBLD.COM
DEVBLD.COM

RLO1

SRC: (source input device)
SYSGEN.CND
SYSGEN.TBL
appropriate system source files

= i

SYSTEM BUILD
(ASSEMBLY AND LINKING)
COMPLETE

BIN: (binary output device)
receives built system tiles

with SYG file type

\ MAP: (map output device)
receives link maps in file
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Figure 1-4: Source Files on Second Disk for System Build

SYSTEM DEVICE
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SWAP.SYS
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Figure 1-5: Second Disk and Line Printer Receive System Build
Output

SYSTEM DEVICE
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SWAP.SYS
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1.2.5.2 Manual System Build — You may need to use a sequence of individ-
ual commands to build the system or.one or more components of the system.
Use this manual method if you do not have enough mass storage space to
execute the entire command file or if you need to rebuild a particular com-
ponent because an error occurred when you built it.

In this case, specify devices included in your configuration. (Refer to the
questions asking for device names in the “Device Assignments and
SYSGEN Cleanup” section of the SYSGEN dialog.) However, you need not
plan the arrangement of files on SRC:, BIN:, and MAP:, since you will not
be using the indirect command files SYSGEN.MON, SYSGEN.DEV, and
SYSGEN.BLD to build the system automatically. You will need the indi-
rect files for information, and you will need to arrange specific files on
diskettes in order to perform the system build procedure.

If you intend to perform the system generation process on an RX01 or RX02
diskette system, or on a Professional 325, you will have to use the manual
system build procedure, because you cannot fit all the required files on two
diskettes. Consequently, you must arrange the files so that you can copy
them to your system volume a few at a time and perform the component
assemblies. Chapter 3 provides step-by-step procedures for generating spe-
cial monitors and handlers on diskette systems. Those procedures require a
special organization of files on diskettes for the assembly procedure. Study
Chapter 3 if you need to use manual system build procedures.

1.3 Studying the SYSGEN Dialog

The SYSGEN dialog is reproduced here so that you can study it. When you
run the program SYSGEN.COM, most of this dialog prints on your termi-
nal. Some dialog questions appear only if you answered a previous question
in a specific way. Therefore, SYSGEN may not ask you all the questions
shown in this dialog.

Default answers are shown in parentheses. If you respond to a question by
pressing only ®ED, the default answer is used.

The following dialog that prints on your terminal when you run SYSGEN
appears below as actual computer output. Additional information follows
the actual SYSGEN dialog.

HERRE RN R RBRE SRR R B RRFERFR AR AR R AR R FHERRE AR RRE AR ERRBRRRR R RS
RT-11 SYSTEM GENERATION PROGRAM US .

FRH RN RS F R H R R E R R RN R H R FR IR IR FHFH R HHHE R EHR

Do vyou want an introduction to svstem generation (NYT7

Tvrpe "Y" for a detailed explanation of the s¥vstem gevmeration
PrOCesS,
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Respond YES if you want to read an introduction to the system generation
process.

The Svstem Gerneration (SYSGEN) pProdram functions as an inter-
“active dialod in which the Prodram asks vou -2 series of
questions, Your answers establish the characteristics and
features of the mownitor(s) and device handlers that the program
denerates, SYSGEN pPrints each <Question and waits for vour
responses, You can reply immediately with a wvalid responses or
you can obtain a detailed explanation of the Auestion hy tveping
the ESCAPE Kev followed by the RETURN Kev., You can Prewvent
SYSGEN from eprinting the entire exeplanation by tvping <CTRL/O
at an¥ time during the explanation. SYSGEN then stops pPrinting
the explanations Prints the 4auestions and waits for vour
resPONSE,

SYSGEN can generate one or more monitors from the output of one
dialog sessions derpending on the resrponses vou dive. However:
vyour responses during a session arply to all the monitors
denerated during that session.

The svstem generation process Produces two conditional files and
three indirect command files as output, To produce these files:
the SYSGEN dialog asKs vou 9questions about the tardet svstem
confiduration and about moritor and device support orPtions vou
wants. To be able to respond effectivelvs vou should read the
RT-11 SYSTEM GENERATION GUIDE before proceeding.,

The dialeog simply asks a suestion and waits for vour response.
Although the dialogd questions are sequentially numbereds certain
responses cause SYSGEN to skip some auestions which do not aprprly
for the svstem vou are generating.

Dialod auestions resuire one of several tvres of resronses.
Resrponses mav ke in the form of a character stringy, a numbers or
YES/ND (Y/N)., SYSGEN expects a decimal rnumber for all numeric
answers except for CSR and vector addresses’i in these cases it
expects an octal number. A default response:s in Parentheses:
follows each auestion, If vou choose to use the default
responses tvype only RETURN in response to the suestion.

To terminate SYSGEN at any times tvepe <CTRL/C>.
Do vou want to use a previously created answer file (N)7

SYSGEN can use commands and responses contained in an answer file
to determine the characteristics of the monitors and device
handlers for vour target system, If vou choose to use an answer
files SYSGEN uses the resrponses in the answer file instead of
printing the interactive dialod to obtain vour resPonses.

Answer files that create the distributed monitors and handlers
are included on the RT-11 distribution Kit. Youw can also use
answer files that vou have created during earlier svstem gener-
ation sessions.

What answer file do vou want to use (BYSGEN.ANB)T

Type the devices filename and filetvpe of the answer file vou
want to create, Use the following format for vour response:

ddn:filnamstvp

The variable ddn is the device name and unit number where the
answer file is to resides and filnam.tvp is the filemame and
filetyre of the answer file vou are creating.

1-18 Preparing for System Generation



—

If the specified answer file cannot be found, -has an invalid file name, or
cannot be accessed, SYSGEN issues an appropriate error message.

Do vou want to create an answer file (N)7

Tyepe ¥ to create an answer file that reflects the responses vou
maKe during this sessions, This answer file can be used during a
later SYSGEN session.

What answer file do vou want to create (SYSGEN.ANS)?

Type the devices filename and filetvyrpe of the answer file vou
want to create. Use the following format for vour respPonse:

ddnsfilnam.tvp

The variable ddn is the device name and unit number where the
answer file is to resides and filmam.tve is the filename and
filetvrpe of the answer file vou are creating.,

If the specified answer file already exists or is invalid, SYSGEN prints the
following warning message and question:

PSYSGEN~-W-File already exists ddn:filnam.tve
Do rvou want to create a new SYSGEN.,ANS file (N)7?

A file already exists with the same name as the answer file vou
have chosen to create:. If vou still want to use this name for
vour output answer filey the data contained in the alreadv
existing file of the same name will be lost.

SYSGEN now checks for protected output files and prints:

+eschecKking for protected output files.

If any are protected, SYSGEN prints:

?SYSGEN-F~Protected file already exists <filename>

HREHBR TR R ERF R AR R R AR R RN IR RRE R F R R R RN RN AR AR AR R AR RE R
MONITOR TYPE
A R R R R I I R RH

You must respond YES to at least one of questions 1 through 3. Each
SYSGEN run must build at least one monitor. You cannot build device
support without building a monitor.

i+ Do vou want the sindle-Job (8d) maonitor (¥)7

SINGLE~JOB MONITOR:

The single-Jdob (8J) monitor Provides an environment suitable for
develoring simple FORTRAN or BASIC arprlications, The SJ monitor
includes manv of the same features as the foredround/bacKground
(FB) monitor — it supports all hardware devices (excert the memory
manadement unit)s all pProdrammed requests (except +MRKT and
+CMKT) s and all the utility Pprograms, It offers the most features
in the smallest size. You can add features during SYSGEN, but at
the cost of increased monitor size.
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Respond YES if you want to generate an SJ monitor. Review Section 1.1.2
of the RT-11 Installation Guide to compare the advantages of the various
monitors. In addition, Appendix A in this manual gives the SYSGEN an-
swers that will duplicate the distributed monitors.

2, Do vou want the foreground/background (FB) monitor (Y)7?

FOREGROUND/BACKGROUND MONITOR:

The foredround/backdround (FB) monitor offers an extended set of
features that aid real-time or data acauisition arplications. In
addition to the foreground Job carpabilitvys this monitor supPPorts
serialized asvnchronous I1/0 and additional Prodrammed reauests
(including +MRKT and +CMKT).

Respond YES if you want to generate an FB monitor. Review Section 1.1.2
of the RT-11 Installation Guide to compare the advantages of the various
monitors.

3, Do vou want the extended memory (XM) monitor (N)7?

EXTENDED MEMORY MONITOR:

The extended memory (XM) monitor, which surpports ur to 124K words
of memorys is a version of the FB monitor, It resuires KT1l
hardware (the memory manadement unit) and the extended instruc-
tion set (EIS), The XM monitor supports additional prodrammed
requests that allow vou to extend 3 Prodram’s lodical addressing
space. Howevers the XM monitor is larger than the FB monitor and
requires that the user service routine (USR) be resident.

Respond YES if you want to generate an XM monitor. Review Section 1.1.2
of the RT-11 Installation Guide to compare the advantages of the various
monitors. '

FH N E IR R R R TR R IR IR RSN RR
MONITOR OPTIONS
FHREHRERERFHERR R R RREE R RN R AR B AR R R R RS RN B HR IR RS

Note that when you select certain options, SYSGEN automatically enables
other options, even if you respond NO to the questions. For example, if you
respond NO to SJ timer support and device timeout support but YES to
multiterminal support, SYSGEN enables SJ timer support and device
timeout support anyway.

4, Do vou want timer support in the SJ monitor (N)7?

SJ TIMER SUPPORT OPTION: '

The SJ monitor normallvy does not include timer suprport. You can
include this supports which enables vou to use the MRKT (mark
time) and .CMKT (cancel mark time) Prodrammed reauests.

Respond YES if you want to use the .MRKT and .CMKT programmed re-
quests with the SJ monitor. The FB and XM monitors support these pro-
grammed requests, which provide timer capability. However, you must spe-
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cifically select this support for SJ, since it adds approximately 360 (deci-
mal) words to the resident monitor. Timer support reduces response time
slightly because of the additional interrupt-level overhead. If your applica-
tion requires timer support, you must select it. Note also that the SJ moni-
tor increments the date at midnight only if you select this support. RT-11
does not require it.

S+ Do vou want device time-out surport (N)7?

DEVICE TIME-OUT SUPPORT OPTION:

The device time-out oPption Permits device handlers to issue »MRKT
(marK time) pProdgrammed resuests., DECnet suPPort reduires this
option.,

Respond YES if you are a DECnet user or if your application uses device
timeout support. RT-11 does not use this support. This support adds ap-
proximately 40 (decimal) words to the resident FB and XM monitors; it
adds approximately 360 (decimal) words to the resident SJ monitor, since
enabling this support automatically enables SJ timer support.

B+ Do vou want an error messade on svstem I/0 errors (Y¥)7

ERROR MESSAGE ON SYSTEM I/0 ERRORS OPTION:

The SJ monitor normally halts if a fatal svstem I/0 error occurs.,
You can replace this halt with a svstem error messade. DIGITAL
highly recommends this option if the svstem will be wused by
anvone but the most experienced individuals.,

Respond YES if you want an error message instead of a system halt when
the SJ monitor detects a fatal I/O error. Although this option adds approxi-
mately 30 (decimal) words to the resident monitor, DIGITAL strongly
recommends this option for all but the most space-conscious applications.
The confusion this option saves is well worth the small amount of addi-
tional memory it requires. The FB and XM monitors include this support.

7. Do vou want system Job suprort (N)?

SYSTEM JOB DPTION:

The s¥stem Job option allows vou to run uPp to eidht simultane-
onsly aective Jobs, The error loggers the SPOOL eprodrams YTCOM:,
and the QUEUE rprodram can be either foredround Jobs or system
Jobs. If vou want to run moere thanm one simultanecuslys or if
ol want to run any one alond with a foredround Jobs vou need
system Jobh suprort.

Respond YES if you want system job support. You need this support if you
use the error logger, SPOOL, VTCOM, or the device queue program
(QUEUE) as well as a foreground job, or if you use the error logger,
SPOOL, VTCOM, or QUEUE together. (Note that you need not select sys-
tem job support if you intend to run the error logger only under the SJ
monitor.) You can also use system job support to create application-spe-
cific system jobs. This support adds approximately 300 (decimal) words to
the resident monitor.
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8. Do vou want to use the ,5PCPS request (N)7

SAVE/SET MAIN-LINE PC AND PS OPTION:

The save/set main-line PC and PS option is a conditionally
assembled Prodgrammed request for the FB and X monitorss The
+SPCPS request changdes the flow of control of main-line code by
saving the main-line code PC and PS and chandind the main-line PC
to a new valuwe. This reauest mav be useful in multi-user
applications to control switching among users.

Respond YES if you want to use the .SPCPS request. Refer to the RT-11
Programmer’s Reference Manual for more information about this pro-
grammed request.

9+ Do vou want global SCCA surrport (N)7

GLOBAL SCCA SUPPORT OPTION:

The BSCCA programmed reauest inhibits centrol/c’s until the
currently running Pprodram exits. Global SCCA support allows vou
to issue a prodrammed reauest that will inhibit control/c’s even
after a pProgdram exits. Control/c’s will remain inhibited until
a global SCCA Prodrammed reguest is issued to exeplicitly turn it
of f.

10, Do vou want multiterminal suprprort (N)7?

MULTITERMINAL SUPPORT OPTION:

The multiterminal option lets vou use special Programmed
requests te do I/0 to more than one terminmals, RT-11 normallvy
suPports only one terminal interfaced throudh the console (DL11)
which is shared by both bacKdround and foredround Jdobs. You can
select multiterminal support for up to 16 terminals interfaced
through a choice of DL11 awnd DZ11 interfaces. Subsesuent
questions will establish the number and tvee of interfaces., Note
that *if vou choose multiterminal suPrport vour system cannot
support YT11 or USGBO grarhics.,

Respond YES if you want multiterminal support and are generating an SJ,
FB, or XM monitor. This option selects monitor support for up to 16 termi-
nals. However, if the application itself provides support for additional ter-
minals and if you require only console support in the monitor, you should
not select this support. MU BASIC-11 requires that you respond YES to
this question.

You need not select multiterminal support to use a hard copy terminal as a
line printer. You need only the serial line printer handler, LS.SYS, which
is included in the software kit.

Multiterminal support adds considerably to the space requirements of the
resident monitor. It adds a minimum of 750 (decimal) words for the first
additional terminal and approximately 100 (decimal) words for each addi-
tional terminal. However, the exact number of words added depends on the
interfaces, the configuration, and the other options you select.

i1, Do vou want asvynchronous terminal status (YY) 7

ASYNCHRONOUS TERMINAL STATUS DPTION:
The asvynchronous terminal status option Provides a Pprosram with
the wupdated status of a terminal and modem. When a Prodram
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attaches a terminal, the Program can supply a status word that
the monitor urdates as changdes occur in the terminal status
(double CTRL/C»s ineput available, outeput buffer emety, carrier
present), This support is required for MU BASIC arrlications.

Respond YES if you are an MU BASIC user or if your application uses
asynchronous terminal status information. If you are in doubt about this
option, respond YES. This support applies only to multiterminal applica-
tions, so SYSGEN asks you this question only if you respond YES to ques-
tion 10.

12, Do vou want multiterminal time-out surport (Y¥)7

MULTITERMINAL TIME-QOUT OPTION:

Multiterminal time-out suPPort causes the monitor to reset (at
regular intervals) anvy terminal that mav have gone off-line.
This action helps to minimize the impact of static and similar
problems. DIGITAL recommernds selectingd this orption if vour
application reauires maximum terminal availability.

Respond YES for maximum terminal availability. If you are an MU
BASIC-11 user, be sure to select this support.

This subport applies only to multiterminal applications, so SYSGEN asks
you this question only if you respond YES to question 10. DIGITAL recom-
mends that you select this option unless you have space problems.

13 Enter the size of the outeput buffers (40):

OUTPUT RING BUFFER SIZE OPTION:

The RT-11 terminal service reauires a set of output ring huffers
for each supported terminal, The outPut ring is a buffer in the
monitor that holds characters until the terminal can Print them.
(A prodram can send characters faster than a terminal can Print
them,)

Respond with the number (decimal) of characters that you want the moni-
tor to hold in the output ring buffers. Each character adds n bytes to the
resident monitor size, where n is the total number of terminal lines. Note
that you must count the carriage return and line feed combination as two
characters. The range for valid responses is from 10 to 134.

i4. Enter the size of the inPut huffers (134):

INPUT RING BUFFER SIZE OPTION:

The RT-11 terminal service reduires a set of ineput ringd buffers
for each terminal supported. The inPut ring is a buffer in the
monitor that holds the characters that vou tvyPe at a terminmal
until a program requests them, You may want to chande the inPut
ring sizey in particular, since the size vou weed derends on the
terminal’s width and the amount of tvpe-ahead vou expPect.,

Respond with the number (decimal) of characters that you want the moni-
tor to hold in the input ring buffers. If you specify an odd number of charac-
ters, SYSGEN rounds the number down. Each character adds n bytes to the
resident monitor size, where n is the total number of terminal lines.
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You should make the input ring buffers largé enough to hold at least one
line of input. If the largest line accepted by an application is greater than
134 characters, you can adjust the size of the input buffers.

The minimum acceptable input buffer size is 74 characters. If you specify
less than 74, an error occurs at monitor assembly time. The monitors re-
quire 82-character buffers for efficient command operation. Buffers larger
than 82 characters are useful if you anticipate using the type-ahead fea-
ture.

The RT-11 keyboard monitor and the .GTLIN programmed request accept
up to 80 characters. However, if your program uses the VT100 132-charac-
ter mode, you should select support for an input ring buffer of 134 charac-
ters.

The range for valid responses is from 74 to 254.

15, Do vou want to use the +FETCH reguest under MM (YD) 7

If vou choose +FETCH support under XM» then device handlers can
he fetched Ly user bacKdround Programs. Alsos pPre-WYersion O
prodrams which do nmot use the form of the +PROTECT directive
which includes automatic vector setur must be modified to do so.
If vou do not select this oPtions all in-line service routines
woulds as in Yersion 4+ have to remain clear of the memory marped
by Kernel APR 1 and handlers must be loaded bhefore use.

+FETCH adds arprox., 400, words to the resident monitor,
16, Do vou want end of month and vyear date rollover (N)7

MONTH ROLLOWER OPTION:

When vou run a svstem continuously s over a lonsg period of time:
you normally have to reset the date and time at the bedinning of
each month. You can select a feature that automatically sets the
correct date and time, However:s this ortion dreatly increases the
size of the monitor,

Respond YES if you want the date automatically reset at the beginning of a
month or year and if space is not a serious concern. This option adds ap-
proximately 50 (decimal) words to the resident monitor.

20, Do vou want the user command linKade(¥)?

USER COMMAND LINKAGE

The user command linKade allows vou to defime vour ocwn commands
which can be issued in a format similar to the standard DCL
commands.

21, Do vou want high speed ring buffer support (N)?

HIGH SPEED RING BUFFER

When the hidh speed ring huffer is presents all character
processing and interpretation is performed at fork level. The
advantade of having the hidh speed ring buffer is that it allows
short bursts of characters coming in at a very hidgh rate, This is
useful for svstems with UYTI100 or other terminals that report
their status by sending a burst of information to the host
computer, Use of the high speed ring buffer is especiallvy
recommended with a PDT.,
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22, Do vou want all the Kevboard monitor commands (Y)7

KEYBOARD MONITOR COMMANDS OPTION:

The Kevboard monitor commands orption lets vou choose the Kevhkoard
monitor cemmands vour denerated monitor will support, You will
probabkly find all of the commands useful., Howevers vou can
reduce KMON size and assembly time if vou select support for a
subset of the available commands. Youw hauve a choice of three
subsets {(or anv combimation of subsets), The three command
subhsets vou can choose are: the UTILITY PROGRAM COMMANDS, the
LANGUAGE COMMANDS, and the MINIMAL COMMANDS, If vou do not
choose the complete set of commands or any of the suksets:s: vou
will be able to use only the RUN command.

Respond YES if you want support for all the keyboard monitor commands.
All the commands available with RT-11 are in the following list. If you
choose the complete set of keyboard commands, the disk (or other device)
file image of the SJ monitor is increased by 14 blocks and the image of the
FB or XM monitor by 18 blocks. If you choose one of the subsets, the moni-
tor disk file images will be smaller.

NOTE

If you want just one or several commands, select the appro-
priate conditionals in Appendix C.

ABORT ASSIGN B BACKUP
BOOT CLOSE COMPILE COPY
CREATE D DATE DEASSIGN
DELETE DIBOL DIFFERENCES DIRECTORY
DISMOUNT DUMP E EDIT
EXECUTE FORMAT FORTRAN FRUN
GET GT HELP INITIALIZE
INSTALL LIBRARY LINK LOAD
MACRO MOUNT PRINT PROTECT
R REENTER REMOVE RENAME
RESET RESUME RUN SAVE

SET SHOW SQUEEZE SRUN
START SUSPEND TIME TYPE
UNLOAD UNPROTECT

23, Do vou want the UTILITY subset (Y)?

The followindg commands are included when the UTILITY commands
are chosen:

BACKUP BOOT copy CREATE
DELETE DIFFERENCES DIRECTORY Dump
EDIT FORMAT INITIALIZE PRINT
PROTECT RENAME SHOMW SQUEEZE
TYPE UNPROTECT

Trrpe Y if vou want support for the UTILITY subset of the
Kevboard monitor commands. Tvype N if vou do not want the subset
or if vou wish to specify individual commands by setting svstem
conditionals,
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Choosing this subset increases the size of the disk (or other device) image of
the monitor file by only six blocks (rather than the 14 to 18 blocks for all
the commands). Note that you can select more than one subset; SYSGEN
asks you about the other subsets. However, SYSGEN does not ask this
question if you respond YES to question 22. Note also that the R and RUN
commands cannot be removed; they are included in all the sets of com-
mands.

24, Do vou want the LANGUAGE subset (¥Y)7

The following commands are included when the LANGUAGE commands
are chosens:

COMPILE DIBOL EXECUTE FORTRAN
LIBRARY LINK MACRO

Type Y if vou want support for the LANGUAGE subset of the
kevhoard monitor commands. Type N if vou dop not want the subset
or if vou wish to specify individual commands by defining
system conditionals later during this SYSGEN session.

Choosing this subset increases the size of the disk (or other device) image of
the monitor file by only four blocks (rather than the 14 to 18 blocks for all
the commands). Note that you can select more than one subset. SYSGEN
does not ask this question if you respond YES to question 22. The default
response to this question is YES.

25 Do vou want the MINIMAL subkset (Y)7

The followindg commands are included when the MINIMAL commands
are chosen:

ABORT ABSIGN B CLOSE

D DATE DEARSSIGN DISMOUNT
E FRUN GET GT

HELP INSTALL LOAD MOUNT

R REENTER REMOVE RESET
RESUME RUN SAVE SET

SRUN START SUSPEND TIME
UNLOAD

Type Y if vou want support for the MINIMAL subset of +the
kevboard monitor commands. TvPe N if vou do not want the subset
or if vow wish to specify individual commands by defining
svystem conditionals later during this SYSGEN session.

The execution code for all the commands in the MINIMAL subset is resi-
dent in KMON. If you select this option but do not select FB or XM monitor
support, SYSGEN does not include the commands FRUN, RESUME, and
SUSPEND. If you select this subset but do not select support for VIT-11
graphics display, SYSGEN does not include the GT command. If you do not
select system job support, SYSGEN does not include the SRUN command.
Note, however, that you can select more than one subset. Choosing this

subset increases the size of the disk (or other device) image of the SJ moni-
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tor file by only six blocks and the FB or XM monitor file by only 10 blocks
(rather than the 14 to 18 blocks for all the commands). SYSGEN does not
ask this question if you respond YES to question 22.

26+ Do vou want the optional S0 Hz clock support (N7

50 HZ CLOCK OPTION:

A line clocKk denerates periodic interrurts to allow the svystem to
Keer tracK of the time. The number of ticKs Per second derends on
the power line fresquencys BO Hz or 50 Hz., RT-11 assimes a BO Hz
line frequencys but vou can select suprrort for a SO Hz clock., The
S50 Hz freauency has specialized uses and is the common fresuency
in Eurore.,

Respond YES if your computer’s line frequency is 50 Hz.

27+ Do vou want to use the KW1i-P clock as the system clock (N)T

PROGRAMMABLE CLDCK AS SYSTEM CLOCK OPTION:

RT-11 normally uses a line clocKk for the svstem clocKs You can
substitute the KWi1-P prodrammable clocKk as the system clock, but
the KW11-P will wot then be available for eprodgram use. The
prodrammable clocK wormally allows vou to Pprodram interrupPts at
Ppreset intervals.

Respond YES if your configuration includes the KW11-P clock and you
want to use it as the system clock. The monitor uses the system clock for
certain functions (time-of-day calculations, timer requests, and FB and XM
scheduling). If the system clock is the programmable clock, your applica-
tion cannot access the programmable clock or change its rate without af-
fecting monitor function. Therefore, DIGITAL recommends that you use a
line clock, if available, for the system clock.

30, Do vou want the start-up indirect file (¥Y)7?

STARTUP INDIRECT COMMAND FILE OPTION:

This orption causes the bootstrar to execute an indirect command
file (with the name STARTx.COM» where x identifies the monitor)
when startindg the svstems An indirect command file contains
monitor commands that the monitor Processes (in the order in
which they appear) when the file is executed. A startup indirect
command file 1s particularly useful for setting up initial
conditions (for examples assidning the default device to the data
devicesr installing a device inte the svstem tabkles when the
device was not oridimally built into the svstem:, aor running a
specific prodram).,

Respond YES if you want the monitor bootstrap to execute
rect file every time you boot the system. If you select thls support the
bootstrap looks for a file STARTx.COM to execute (where x is S, F, or X for
single-job, foreground/background, or extended memory monitor). You cre-
ate this file, with commands to perform whatever operations you choose. If
no STARTx.COM file resides on a volume, the monitor prints an error
message when you boot that volume. This option requires no additional
resident monitor space.
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31, Do vou want floating point support (N)7

FLOATING POINT OPTION:

If vour confiduration includes floating Point hardware and vour
aprlication reauires this feature, vou should enable this ortion,
Floating epoint hardware is available for many PDP-11 and
Professional 300 series processors. This is especially useful
for FORTRAN IV and BASIC-11 users whose aprplications perform
data manipulations.,

Respond YES if your configuration includes the appropriate hardware and
your application uses floating point manipulations. If you try to perform
floating point manipulations but have not selected this support, system
failure results.

If you select this support, the monitor intercepts all floating point traps. If
your program has not set up an exception handler, the monitor prints an
informative message and aborts the program. If your program has set up an
exception handler, that routine is entered with the FPU status (if appropri-
ate) on the stack. The monitor makes sure that the correct job’s context is
set up.

In addition, if you select floating point support, the .SFPA programmed
request (refer to the RT—11 Programmer’s Reference Manual) is enabled. If
you do not choose floating point support, none of the functions of .SFPA is
performed; for example, the floating point registers are never context
switched. : :

If you do not include floating point support, all programs that use the
floating point instructions must set up and .PROTECT or .CNTXSW the
vector. FORTRAN IV requires monitor floating point support if you use one
of the floating point libraries.

Floating point support adds approximately 200 (decimal) words to the resi-
dent SJ and FB monitors and approximately 300 (decimal) words to the
resident XM monitor.

el

2, Do vou want memory parity support (N7

MEMORY PARITY SUPPORT OPTION:

If vour confiduration includes memory parity hardware: vou should
seleect this option. Memory pParity hardware checKks for memory
errors and this option enables RT-11 suppart for the hardware.
RT-11 issues an error messade and suprlies the location of access
wher a memory error occurs, If vou have this hardware but do not
enable this support: the svstem halts when memory errors Q0ccur.
If vyou select error logding as well as memory Parity supprort:s the
error logder lods parity errors as well as device errors,

Respond YES if your configuration includes memory parity hardware.
Memory parity support adds approximately 8 (decimal) words to the resi-
dent SJ monitor and approximately 25 (decimal) words to the resident FB
and XM monitors. If you have this hardware, you need RT-11 memory
parity support both to make use of the hardware’s capabilities and to avoid
unwanted system halts.
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33, Do vou want power failure messages (N)7?

POWER FAILURE MESSAGE OPTION:

The monitor normally halts on Power recovery startup after a
power failure, You can elect to have the monitor Pprint a messade
"explaining that rPower failure caused the halt, Howevers vou must
not select this option if vou have semiconductor memorys» which is
volatile.

Respond YES if you want an error message on start-up after system halt to
report the cause of the halt. Select this option only if your hardware config-
uration includes core memory or battery backup, not semiconductor mem-
ory (which is volatile). This option adds approximately 90 (decimal) words
to the resident monitor. However, DIGITAL strongly recommends this op-
tion, since it quickly identifies the cause of failure. Frequently, system
halts are caused by power failures too brief to detect visually.

34, Do vou want BATCH surpart (N)T7T

BATCH SUPPORT OPTION:

You can select suprport for the BATCH Job cantrol landuades which
allows RT~11 to orperate unattended, Once vou pPrerare a BATCH
stream: vou can leave it for an orPerator to start and runs and
the BATCH stream will execute Programs or monitor commands
without vyour intervention, Indirect command file surPorts which
offers similar carpabilitiessy is separately available in all
maoanitors., You need not select BATCH suprort to obtain indirect
caommand file suPPoOrt.,

Respond YES if you want BATCH support. RT-11 BATCH support is simi-
lar to indirect command file support, but it offers certain advantages.
BATCH produces a log file, allows job-stream programmability, and per-
mits the operator to interact with the job during execution. Unless you need
the features not provided by indirect command file support, you need not
select this support.

35+ Do vou want error lodging (N)7?

ERROR LOGGING OPTION:

The error logding option creates the error logding (EL) svstem
Jobs and incorPporates errar logging suprort in the device
handlerss Error logging reports devices memory rParity (if
selected) s+ and memorvy cache errors. When error logding is
enabledy most device handlers call EL on each successful transfer
and on each error. The EL Job retrieves information from the
handlers that is later available to vou in summary report format,

system job. This option
adds approx1mately 2000 (decimal) words to the resident monitor and 50
(decimal) words to each device handler you generate. However, error log-

ging is useful in monitoring system reliability.

Respond YES if you want to use the error loggin

CIQ

36+ How many device units does error lod dob suprort (10)7

NUMBER OF UNITS SUPPORTED BY ERROR LOGGING OPTION:
The error lodger can handle ur to 34 individual device units.
You can conserve space by reducing the number of units the lodger
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can handle to the specific number of supported units in the
tardet configuration,

Respond with the number (decimal) of supported device units in the system
you are generating. For example, if the target system has three RKO05
drives and a dual diskette drive, the response is 5. Each unit adds seven
words to the error logger. The range for valid responses is from 1 to 34.
SYSGEN asks this question only if you respond YES to question 35.

68, Do vou want to define any other. svstem conditionals (N)?

Some of the conditionals which the monitors and device handlers
use are not set as a result of the SYSGEN auestions. An examrle
is PDT40Ps which causes the svstem to be bhuilt with code which is
ortimal for a PDT., Respond with Y if vou want anvy svstem
conditionals to be included in vour system conditional file which
are not normally defined throudh SYSGEN,

Enter s¥stem gonditional definition in the form
symbol = value

Tvrpe “ESCAPE> “RETURN> for help,
Tyre T<RETURN* to list user svystem conditional definitions.
Tvre +{RETURN> when all user svstem conditionals have been defined.

GO, Enter the svstem conditional and value:

Eviter the svstem conditional definition as vou want it to arrear
in the svstem conditional (LCND) file, For example:

PDT$0P = 1 7 Generate PDT orptimal code

AR AL S S R I A L R Iy Y Y Y R LT
DEVICE OPTIDNS
LA AR AR AL SRSl LR X I S R S I

Tyre {ESCAPE> “RETURN:> for help.
Tvepe TY{RETURN> to list all devices.
Tvere +{RETURN:> when device selectiaon is complete,

Enter the device name vou want support for [ddl:

The device ortions let vou select the Pperirheral devices that the
generated svstem will support, By selecting support for a
specific devicer vou maKe the device Known to the monitor’s
device tabless and SYSGEN dernerates a device handler named
KX:+8YGs (where xx is the physical device name) for the device.
If vou do not select a specific device at this timer» vou will
have to create the device handler separately and use the monitor
INSTALL command bhefore vou can access the device,

The following is a list of the wvalid RT-11 devwices and their
associated device names, SYSGEN will diseplay the device rame
list each time vou tvre a auestion mark (?) followed hy a
carriage returnm in resronse to the device wname 9uestion. AN
asterisk (%) will precede the dewvice name if selected, Tvre a dot
when vouw have entered all the device mames vouw want support for.

Do vou want a list of available devices (Y)7?
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A YES response causes SYSGEN to list all valid RT-11 devices and their
associated device names. An asterisk (*) precedes those devices for which
support has already been selected. Valid RT-11 devices are:

DX RXO1 Single-Density Diskette DY RXO02 Double-Density Diskette
DD TU58 DECtape II RK RKO05 Cartridge Disk

DL RLO1/RLO02 Cartridge Disk DM RKO06/RKO07 Cartridge Disk

MT TM11 (UNIBUS) Magtape MM TJU16 (MASSBUS) Magtape

MS TS11,TU80/TSV05 (UNIBUS/Q-BUS) Magtape NL Null Handler

LP Line Printer DU MSCP Disk Class Handler

LD Logical Disk Handler VM Virtual Memory Handler

DZ RX50 PRO300 Series DW RDS50/RD51 PRO300 Series

SP Transparent Spooling Handler XL VTCOM Communication Handler
XC VTCOM Handler for PC325/350 LS Serial Line Printer

100, Do vou want support for a second <device* controller (N)?

SYSGEN asks this question only if you request RX01 (DX), RX02 (DY), or
DECtape II (DD) support.

The <RX01/02 diskette or TUSB cartridde’ subsystem supports only
two drives for each controller., If vour svstem containms four
drivessy a second controller doverns the third and fourth
unitssy and vou must select RT-11 surprort for it.

Respond YES if your target configuration includes four <device> drives.
Note that you can boot RT-11 only from Unit 0 or Unit 1.

101, Do vou want RXOZ2 double density only support (N)7T

The RX0Z2 disKette surrorts both single and double denmsities by
default, If »ou select double-density only supPPorts vou can
slidhtly improve the rerformance and reduce the size of the
device handler.

Respond YES if you plan to use only double-density diskettes. SYSGEN
asks this question only if you request RX02 (DY) support.

102, What is the CSR address for the <nth> <device> (nunnmnn)?

The valid rande for the CSR address is from 160000 to 177370,

SYSGEN asks this question only if you request RX01 (DX), RX02 (DY), or
DECtape II (DD) support. Respond with the appropriate CSR address(es)
for the device controller(s). The field service representative who installs
your hardware system is responsible for supplying you with a written rec-
ord of addresses at which he or she installs each device. The default (octal)
addresses appear in parentheses.

103, What is the vector address for the <nth> <device> {nnn)?

For the first and second RX01, RX02, and DECtape II controllers:

The valid rande for the vector address is fraom 100 to 474,
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SYSGEN asks this question only if you request RX01 (DX), RX02 (DY), or
DECtape II (DD) support. Respond with the appropriate vector address(es)
for the device controller(s). The field service representative who installs
your hardware system is responsible for supplying you with a written rec-
ord of addresses at which he or she installs each device. The default (octal)
addresses appear in parentheses.

104, How many disk Platters are installed on the RF11 (1)7

Respond with the wumber (decimal) of RF11l platters included in
vour RF11 subsvstems, The range of valid responses is from ! to 8.

SYSGEN asks this question only if you request RF11 support.

105, Do vou want RJSO3 rather than RJS04 surport (Y)7
Type Y if vour tardet svystem includes an RJS03 disk subsvstem
rather than an RJB0O4,

If your response is NO, SYSGEN prints the following message:

RJSO4 suppOTrt assumed,

SYSGEN asks this question only if you request RJS03/04 MASSBUS fixed-
head disk support.

108 How many RLO1/RLO2 units are to be supported (2)°7

Enter the number (decimal) of RLOI/RLOZ units included in vour
RLO1/RLC2 subsystems The range of valid responses is from 1 to 4.

SYSGEN asks this question only if you request RLO1/RLO02 cartridge disk
support.

107, Do vou want RPRO2 rather than RPROZ/RPO3 surrort (N7

Tyvpe ¥ if vour tardet svystem includes an RPROZ2 disK subsvstem

rather than RPROZ/RPO3,

If your response is N, SYSGEN prints the following message:

RPROZ2 and RPO3 suprort are assumed

SYSGEN asks this question only if you request RP11 support.

108. How many Ports are to be suprorted (137

Enter the number of Ports vou want the MSCP disk class handler
to suPPOTt.

110, Do vou want suprort for banner pages (Y)7

Type Y if vou want hanner Pade surport to be included in the SPOOL
handler. '
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120, Do vou want the file-structured magtare handler (¥)7

FILE-STRUCTURED MAGTAPE OPTION:

RT-11 madtare support is availabkle in two forms, The standard
form is file-structured magtare suprPoOorts which uses a subset of
"ANSI file format, The file-structured handler stores and
retrieves data in a file format usable with most RT-11 svstem
prodramss The second form of madtare supPport: hardware handler
suPppPorts omits file structuring and reads and writes data
directly iw variable lendth records, While this handler is sig-
nificantly smaller than the file-structured handlers vou cannot
use it with any svstem Prodrams. The file-structured handler can
also perform direct hardware functions.,

Select this option only if you intend to use any of the system programs,
RT-11 commands, FORTRAN IV programs, or BASIC-11 programs with
the magtape.

121, How many madtare units are to he surrorted (2)7

NUMBER OF MAGTAPE UNITS OPTION:

The madtare handler requires tabkle space for each magtare unit.
You can minimize the size of the magtare handler by limiting the
number of units it can simultaneously handle to the number

actually present on the tardet machine.

Respond with the number (decimal) of magtape drives included in your
magtape subsystem. SYSGEN asks this question only if you responded
YES to question 120. The range for valid responses is from 1 to 8, and the
default response is 2.

22, What is the address of the <nth* unit (nunnnn)?

Each TS11 unit reauires two contiguous UNIBUS addresses for
status redisters, Enter the address (octal) of the <nth> unit.
The rande of valid responses is from 160000 to 177570,

If you request TS11 support, SYSGEN asks questions 122 and 123 once for
each TS11 tape unit you wish to support. SYSGEN asks you for the ad-
dresses of as many units as you specified. Respond with the address (octal)
of each TS11 unit. The field service representative who installs your hard-
ware system is responsible for supplying you with a written record of ad-
dresses at which he or she installs each device.

Up to eight TS11 controllers can be supported. Default status register ad-
dresses and vector addresses are as follows:

Magtape Unit Register Address Vector Address
1 172522 224
2 172526 300
3 172532 304
4 172536 310
5 172542 314
6 172546 320
7 172552 324
8 172556 330
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123, What is the vector address of the <nth> unit (nnn) 7

Enter the vector address (octal) of the first unit, The range for
valid respanses is from 100 to 474,

130, Does vyour printer have a nonstandard vector or CBR (N)?

The standard line printer vector address is 200 and the standard
C8R address is 177514, If »your pPrinter is installed at avnother
vector or CSR addresss specify the correct values.

Respond YES if the line printer control register address is not 177514 or
the vector address is not 200. These addresses usually are nonstandard only
if the printer is an LA180S.

SYSGEN asks this question only if you request parallel line printer (LP)
support, and asks questions 131 and 132 only if the response is YES.
131+ MWhat is the CSR address for the Printer (177314)7

Resrpond with the address of the control redister for the lirne
printer, The range for valid responses is from 180000 to 177570,

The field service representative who installs your hardware system is re-
sponsible for supplying you with a written record of addresses at which he
or she installs each device. '

SYSGEN asks this question only if the answer to question 130 is YES.

132, What is the vector address for the printer (200)7

Respond with the vector address for the line printer., The rande
for valid responses is from 100 to 474,

SYSGEN asks this question only if the answer to question 130 is YES.

133+ Do vou want suprort for the PC300 printer port (N)7?

Tree ¥ if vou will be usindg the LS handler with the PC300 series
of personal comPuters.,

134, What is the CSR for the serial live Pprinter (nununn)?
Resrpand with the address of the control redister for the serial
line printer, The range for wvalid reseponses is from 160000 to
17737G,

NOTE

If vou answered YES to auestion 133 the default CSR
is 173400, If vou answered nos the default CSR is
1768500, .

SYSGEN asks this question only if you request serial line printer (LS)
support. The field service representative who installs your hardware sys-
tem is responsible for supplying you with a written record of addresses at
which he or she installs each device.
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135, What is the vector for the serial line Printer (rnm)?

Respond with the wvector address for the serial line printer, The
rande for valid responses is from 100 to 474,

NOTE

If vou answered YES ta auestion 133, the default
vector is 220, If vou answered nos the default vector
is 300C,

151, What is the CSR address for XL (176500)7
Enter the CSR address (actal) of XiL.
152, MWhat is the vector address for XL (300)7

Enter the vector address (octal) of XL.

SYSGEN asks this question only if you request serial line printer (LS)
support.

Do vou want to add surpport for any of vour own devices (N)7

SYSGEN will gdenerate commands to assemble awnd 1linK any user
supplied devwice handlers, SYSGEN also adds the device names to
the svstem device tables in DEVTBL.MAC.

Tvrre “ESCAPE* “RETURN> for helr.,
Tyrpe P<RETURN> to list all devices.,
Tvre +iRETURNY when device specification is complete,

Enter the device name vou want surport for [d4d43:

Enter the 2 character device name for the device for which vou
are supPrlving a device handler.

160G, How many extra device slots do vou want (0)7

XTRA DEVICE SLOT OPTION:

SYSGEN allocates srace in the monitor for only the devices
specifieds You can allocate additional sPpace by requesting
emPty device slots. Allocate one empty slaot for each device vou
intend to add to the system after it is built. Also Keer in mind
that the nmumhker of lodical device assidrnments vou will he ahble
to make in the running svstem is esual to the number of devices
Plus empty device slots in the svstem vou hauve dererated, You
may need to allocate extra device slots for lodical dewvicge
assidgnment PUTPOSES,

Respond with the number (decimal) of extra device slots you need. If a
device will be supported only by an in-line service routine in a particular
application and not by a system handler, you need not set aside a device
slot for it. Remember also to consider the number of logical device assign-

ments you will want to make. The range for valid responses is from Q to 32.
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170, Do vou want YT11 or WSBO drarhics suppart (N)?
Tvee Y if vour tardet configuration includes a YTI1l or WVSGEO
grarhics subksvystems, RT-11 suprort for WVSB0 is minimal., The

display handlers UTHDLR:s surrports WT11 but does not supPort anv
special features of VSGO, .
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171, Do vou want WSGO suprort (NI 7T

A

Tvyrpe ¥ if the grarhics subsvystem is WSBO,

If your response is NO, SYSGEN prints the following message:

UT11 hardware assumed,
172, MWhat is the CSR address for the UT11/U86B0 (17Z2000)7

The CSR addresses can he floating, The pPresence or. absence of
such floating address devices affects the addresses at which the
other floating address dewvices in the svystem are installed.
Floatind address devices must be installed in a standard
sequence.,

The standard WT11/U8B0O CSR address is 172000, Howevers YT11/Y560s
can use flpopating addresses., If vour YT11/VSB0O is installed at
monstandard CSR addressess surply the correct value. The valid
rande for responses is from 160000 to 177570,

Respond with the address (octal) of the control register for the VT11 or
VS60. The range for valid responses is from 160000 to 177570. The field
service representative who installs your hardware system is responsible for
supplying you with a written record of addresses at which he or she installs
each device.

173, What is the vector address for the YT11/W8B0 (3Z20)7

Many devices haue floatind vector addresses. The presence ar
abserce of such floating address devices affects the addresses at
which the other floating address devices in the svstem are
installed., Floatinyg address devices must be installed in a
standard sequence.

The standard YT11/U860 vector address is 320, However: UT11/U5B0s
can use floating addresses., If vour WVUT11/VUGB0 is installed at
nonstandard vector addressess supply the correct value., The
rande for wvalid responses is from 100 to 474,

Respond with the vector address (octal) for the VT11 or VS60. The range for
valid responses is from 100 to 474.

HEERFERRRREREH R R R R R FFREFR R F R AN RN R AR RN HHAN

TERMINAL INTERFACE OPTIONS
33330 U 36 I A I I 23 IR I I I B I R RN

Do vou want an introduction to terminal interface orPtions (N)7?

0

T_11
=4

The introduction explains the DL interfaces supProrted bv
and how SYSGEN assigns the terminal numbers.,

o

SYSGEN displays the following text if your response is YES.

The terminal interface options allow vou to select RT-11 suPrproOrt
for the terminal interfaces installed iw vour system, RT-11
suPPOTts a combinatiom of serial asvnchronmous interfacess which
include the DLY11, DLVI11-E, DLV1i-F, DLU1I1-Js» and the DLI11l
series, It also suprorts DLI11-E and DLVWIi-E interfacess with
modem carpabilities.,
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The dialod asKs first for the wnumber of local DL1l1 lines: then
the number of remote DL11 lines., The total number of lines is
the sum of local and remote lines and must not exceed 8 lines.
SYSGEN assidgns Phvsical unit numbers of the DL11 lines first to
local lines and then to remote lines., This assignment is
permanent and vou cannot changde its order,

After SYSGEN has established the number of lines of each tveres it
mitst establish the CSR and vector addresses for each line, The
first such auestion correseponds to the first local linme (the
console)s the second to the second local limesr etcss until all
local lines are accounted for, At that Point: the next suestion
aprplies to the first remote lines the second to the second remote
lines etcss» until all remote lines are accounted for.

If vour interfaces are DL11-W interfacess they should ke at REV E
or higher, If they are not:s an Endineering Change Order (ECO DEC
-0-LOG ™M785B6-50002) must be arplied to the M7856 module, The
field service rerpresentative who installs vour hardware should
arply the ECOs if necessarvy.

180, How many local DL1I liness including the consoley are to be
supported (1)7

Eriter the total number of LOCAL DL11 terminals included in the
tardet configuration, Since the console is alwavs a local DL11»
the response is never less than 1. Do not include REMOTE DL11
lines in this number, Remote DL11 lines are specified in the next
question, The rande for valid resronses is from 1 to 8.

181, How manvy remote DL11 lines are to be surrorted ()7

Enter the total number of REMOTE DL11 terminals included in the
tardet confisurations, Do not include LOCAL DL11 lines in this
number, This response must not be greater than 7.

This response must not be greater than 7, and the sum of this response and
the response to question 180 (local DL11 lines) must be less than or equal to
8. If the total exceeds this number, SYSGEN prints the following message:

PSYSGEN-W-Exceeded total numbker of valid DL11 lines

182, What is the CSR address for the <nth>* DL11 (nnnnun)?

Enter the address (octal) of the DL1{ interface. The rande for
valid responses is from 18Q000O to 177570,

The field service representative who installs your hardware system is re-
sponsible for supplying you with a ertten record of addresses at Wh1ch he
or she installs each device.

183+ MWhat is the vector for the <nth» DL11 (nnn)?
Ennter the wvector address (octal) of the DL11 interface. The

rangde for valid responses is from GO to 474,

The next questions that SYSGEN asks depend on your responses to ques-
tions 180 and 181. SYSGEN repeats questions 182 and 183, asking for the
CSR and vector addresses for as many local interfaces as you specified in
question 180 and for as many remote interfaces as you specified in question
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