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PREFACE

This manual describes the complete generation process for Version
V06A-02 of RSTS/E, the PDP-11l Resource Sharing Time Sharing System/
Extended. It is assumed that the reader is familiar with RSTS/E soft-
ware and the hardware on which RSTS/E will run. The RSTS/E System
Reliability Test document supplied with the RSTS/E software is designed

to be used with this document.

For more information on RSTS/E documentation, consult the RSTS/E

Documentation Directory.

For a quick reference to a subject in this guide, use the follow-

ing list.

If you need to know about See Section
System generation from magtape 2.2.1
System generation from disk cartridge 2.3.1
System generation from DECtape 2.2.2
Configuration question considerations ) 2.7
Configuration question examples 2.6
Bootstrapping a device Appendix A
Starting time sharing operations 3.7
Changing system files 3.4.2
Adding more memory to RSTS/E 3.6.3.6
Changing the maximum number of users 3.6.2
Changing the maximum job size allowed 3.6.2
Organization of the system disk 3.4.1
Building system library files Ch. 4
Creating user accounts 4.4
Reporting system troubles Back of manual
Creating TTYSET.SPD file 2.7.3, 2.7.4, 4.3.4

ix



If you need to know about

Enabling DH1l modem service

Formatting disks

Determining memory requirements
Building the auxiliary run time system
Building the COBOL compiler

See Section

3.5

2.3.3
Appendix D
4.5

4.6



CHAPTER 1

SYSTEM GENERATION OVERVIEW

RSTS/E software is distributed on either 7-track or 9—tféck mag-
tape, disk cartridge, or DECtape. The RSTS/E system is generated from
the distributed software. During the generation process,. the system
manager or other responsible individual specifies the hardware configu-
ration, chooses optional software features, and tailors the system to
local installation requirements.

The system generation process comprises the separate steps shown
in Figure 1-1. The following is a summary of those steps.

1. Use the distribution media (if other than disk car-
tridge) to create a system generation monitor.

2. Use the system generation monitor to conditionally
assemble and link the tailored components of RSTS/E
into a RSTS/E Monitor capable of being bootstrapped.

3. Save a copy of the RSTS/E Monitor for backup purposes.

4. Load the RSTS/E Monitor onto the new RSTS/E system
disk.

5. Bootstrap the RSTS/E disk to load the initialization
code and use PATCH, one of several initialization op-
tions, to correct any known errors.

6. Use DSKINT to create the file directory structure on
the new RSTS/E system disk.

7. Use REFRESH to create and tailor various system files
for swapping, error messages, overlay code, and crash
data.

8. Use SETKEY to enable DH1ll modem service.
9. Use DEFAULT to establish default time sharing param-

eters such as the maximum number of jobs and maximum
user job size,
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10. Use START to load the RSTS/E Monitor and start time
sharing.

11. Run the BUILD program from the system library distri-
bution medium to create the general system library.
Optionally, rerun BUILD to create other system library
programs and the auxiliary run time system RTSLIB.

12. Optionally run LNGBLD to create the COBOL language
code.

13. Run BUILD to create the system reliability test pro-
grams (device exercisers) and conduct system testing.

Upon conclusion of the system testing, RSTS/E is ready for normal
time sharing operations.

Chapter 2 describes in detail the procedures to generate the
RSTS/E system and BASIC-PLUS language code (steps 1 through 4 in
Figure 1-1). Section 2.9 contains information needed to replace a
currently existing RSTS/E system without destroying system and user
files.

Chapter 3 describes the RSTS/E initialization options. (steps 5
through 10 in Figure 1-1). Although the initialization options can
be used at any time after the system generation process, each option
is described in the order required for generating RSTS/E.

Chapter 4 describes the system library build procedures (steps 11
and 12 in Figure 1-1).

Step 13 of the system generation process (running the system reli-
ability test) is described in the RSTS/E System Reliability Test docu-
ment. The build procedure is described in Section 2.2 of that document

and Chapters 3 and 4 contain guidelines for running the device exer-
Cisers and for determining the reliability of the system.

The appendixes of this manual give summary and reference informa-
tion. Appendix A describes all hardware bootstrap information. Appen-
dix B lists RSTS/E consistency errors and gives guidelines for recovery.
The summary of short form guestions and responses in Appendix C can
facilitate system generation for an experienced user. The system mod-
ule sizes in Appendix D can be used to calculate memory requirements.
Appendix E summarizes system generation monitor errors. Appendixes F
and G give data on hidden options and on floating address and vector
assignments.



CHAPTER 2

RSTS/E SYSTEM GENERATION

This chapter describes the procedures to generate RSTS/E system
code from distributed software. Section 2.1 presents an overview of
the system generation process and contains comments concerning the
media on which DIGITAL distributes the software.

Section 2.2 contains the SYSLOD procedures required for magtape
and DECtape software. Section 2.3 describes the copy procedures for
disk cartridge software. Procedures to start the system generation
batch command file are in Section 2.4. Examples and guidelines to
answering configuration questions are in Sections 2.5, 2.6, and 2.7

respectively.

2.1 SYSTEM GENERATION OVERVIEW

The process for generating the RSTS/E system code consists of
the following general steps.

a) If the software is on magnetic tape, bootstrap a tape
to load the stand alone program SYSLOD and transfer
the system generation monitor to a disk using SYSLOD.
If the software is on disk cartridge, bootstrap the
system generation disk to load the system generation
monitor and copy both the system generation cartridge
and the system library cartridge.

b) Log into the system generation monitor and initiate
execution of the batch command file.

c) Answer configuration questions printed during the sys-
tem generation dialogue.

d) Follow the instructions printed by the system genera-

tion monitor and mount and dismount tapes and disks
as required.

2-1



RSTS/E System Generation

After the RSTS/E system code is created, proceed to Chapter 3 to
initialize the RSTS/E system disk and continue with Chapter 4 to
build the system library files.

The system generation procedure is performed using a non-
standard DOS/BATCH monitor as the system generation monitor. If
the software supplied by DIGITAL is on magtape or DECtape, this moni-
tor must be loaded onto an RF1l, RK11l, RP@2, RPZ3, or RPF4 disk with
the stand alone program SYSLOD. If the DIGITAL~supplied software is
on disk cartridge, bootstrap the cartridge to load the system gen-
eration monitor. (In this document, the disk on which the system
generation monitor resides is referred to as the system generation
disk. Such nomenclature differentiates the disk in question from
the disk on which the RSTS/E public file structure resides and
which is referred to as the RSTS/E system disk.) »

The procedﬁres for magtape or DECtape media involve transfer-
ring files to the system generation disk. After the system genera-
tion monitor is loaded onto a disk, one batch command file must be
transferred from the tape to the disk. The system manager then ini-
tiates execution of the batch commands which transfer all required
system generation programs (MACRO, LINK, CILUS, EDIT, PIP, and SYS-
LOD) from tape to disk without further interaction.

The procedures for disk cartridge media are similar to those
for tape except that none of the file transfer operations are neces-
sary. However, it is advisable to copy the disk cartridges contain-
ing the system generation and system library programs and to use the
copies instead of the originals to generate the system. Copying of
the disk cartridges is performed with the stand-alone program ROLLIN.
To begin system generation, the system manager bootstraps the copy
of the system generation disk cartridge, answers the initial monitor
DIALOGUE questions, and types one command which initiates execution
of the batch command file. Commands in the batch file delete any old
RSTS/E system (RSTS.LCL file) which may exist from a prior system

generation.

After the system generation monitor transfers all files from
tape or deletes files from the disk cartridge, it executes a command
in the batch file which runs the system generation program SYSGEN.
The program prints approximately 70 hardware and software configura-
tion questions and creates two files based on the answers typed in
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response to each question. The answers must accurately reflect the
hardware configuration on which RSTS/E will run and the software op-
tions desired. During the configuration dialogue, SYSGEN creates
the configuration file CONFIG.MAC and a second batch command file
SYSGEN.BAT, which are later used to create the RSTS/E system code

tailored to local installation requirements.

After all configuration questions are answered, the system gen-
eration monitor executes the second batch command file. The monitor
conditionally assembles the TBL module (system tables) and the TTY
module (terminal service) using the configuration file created dur-
ing the SYSGEN dialogue.

During execution of the second batch command file, the system
generation monitor prints instructions to mount appropriate tapes
or disks as each is required. If the 278f@ package is required on
the system, the monitor also prints messages to mount the 278f tape
or disk cartridge. Required 278f files are transferred to the sys-
tem generation disk and assembled.

The system generation monitor next links the monitor code (RSTS),
overlay code (OVR), error messages (ERR), initialization code (INIT),
and octal debugging tool (ODT) and copies files from tape as needed.
Subsequently, the monitor links the BASIC-PLUS monitor (Run Time
System) code to include all BASIC-PLUS language and mathematical
package options.

The final step in the system generation process creates a linked
core image library (LICIL) of the RSTS/E system from the load modules
created by the linking process. For magtape and DECtape media, the
step includes writing the LICIL (RSTS.LCL file), system load maps,
batch and configuration files, and SYSLOD program to a scratch tape.
For disk cartridge software, the LICIL is created and remains on the

system generation disk.

During the final step for magtape and DECtape media, the monitor
prints a message indicating the exact command to type to write the
contiguous core image library, or CIL, onto the RSTS/E system disk.
The batch command file terminates by loading SYSLOD into memory. The
system manager can type the exact command to SYSLOD and write the CIL
to the RSTS/E system disk or, at some later time, can bootstrap the
tape to load SYSLOD into memory. After writing the CIL to the RSTS/E

2-3



RSTS/E System Generation

system disk, SYSLOD automatically bootstraps the device to load the
RSTS/E initialization code into memory.

During the final step for disk cartridge media, the system gen~
eration monitor prints a message to mount and write enable the RSTS/E
system disk. Typing one command continues execution of the batch file
which runs CILUS to write the CIL onto the RSTS/E system disk. If
the RSTS/E system disk is either an RP@2, RP@3, RP@4, or an RF1l1l disk,
the batch command file terminates by bootstrapping that device. If the
RSTS/E system disk is an RK disk, the system generation monitor prints
a message to move the disk to RK unit @ and to bootstrap it by the
hardware loader to load the RSTS/E initialization code.

The RSTS/E CIL contains the system initialization code, the moni-
tor, the BASIC-PLUS Run Time System, overlay code, error messages,
and, optionally, the stand alone program ROLLIN. When the RSTS/E
system disk is bootstrapped, the initialization code is loaded into
memory. The initialization options described in Chapter 3 must be
used to install necessary patches (PATCH option), to initialize the
system disk (DSKINT option), to create the system files (REFRESH
option), to set keyboard defaults (SETKEY option), to establish de-
fault start up parameters (DEFAULT option), and to begin time shar-
ing (START option).

If interrupted, the entire system generation procedure need
not be redone. If one of two checkpoints has been passed, merely
return to the previous checkpoint. The checkpoints and procedures
for recovery are indicated by messages printed by the system genera-
tion monitor.

The drive selection standard implemented in V@6A-@2 enables the
system disk to be mounted on and operated from a drive unit other than
#. However, the DOS/BATCH-11 monitor used to generate RSTS/E runs only
on unit @. Hence, the SYSGEN program requires unit @§ to operate. The
resulting RSTS/E system disk must be bootstrapped once from unit ¢ to
install a new bootstrap routine which passes the correct unit informa-
tion to the initialization code. Thereafter, the system disk can be
mounted on any drive unit.



RSTS/E System Generation

2.2 MAGTAPE AND DECTAPE PROCEDURES

Magtape and DECtape procedures differ in the bootstrap proce-
dures required and in the device designators used in several key-

board commands.

2.2.1 Magtape Bootstrap Procedure

Procedures to operate the magtape device are described in
Section 5.6 of the RSTS-11 System User's Guide.

To bootstrap the magtape, perform the following steps.

Mount the SYSTEM GENERATION TAPE labelled
DEC-11-ORSPA-D-MC9 for a 9-track TUlf drive
DEC-11-ORSPA-D-MC7 for a 7-track TUlf# drive
DEC-11-ORSPA-D-WC9 for a TUl6 drive

on unit @ with the write enable ring removed.
Ensure that the tape is at its load point. (The
LD PT indicator comes on.) The computer does not
bootstrap the device unless the tape is at its

load point.

Set the ON-LINE/OFF-LINE switch on the tape unit
to ON-LINE and ensure that the RDY indicator is 1lit.

Ensure that the console terminal is on line.

Follow the instructions in Appendix A for the type
of hardware bootstrap on the system.

Proceed to Section 2.2.3 to transfer the system

generation monitor from tape to disk.

2.2.2 DECtape Procedures

Procedures to operate the DECtape device are described in Sec-
tion 5.5 of the RSTS-11 System User's Guide. To bootstrap the DEC-
tape, perform the following steps.

Mount the DECtape reel labelled DEC-11-ORSBA-D-UC1l
(SYSTEM GENERATION TAPE 1 of 2) on unit f.
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Mount the DECtape reel labelled DEC-11-ORSBA-D-UC2
(SYSTEM GENERATION TAPE 2 of 2) on unit 1.

On DECtape units # and 1, set the REMOTE/OFF/LOCAL
switch to REMOTE and the WRITE ENABLE/WRITE LOCK
switch to WRITE LOCK.

Ensure that the console terminal is on line.
Bootstrap unit @ by following the instructions in
Appendix A for the type of hardware bootstrap de-

vice on the system,.

Proceed to Section 2.2.3 to transfer the system
generation monitor from tape to disk.
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2.2.3 Loading the System Generation Monitor from Tape

When the tape is bootstrapped, the computer reads unit @ and
loads SYSLOD into memory. SYSLOD prints its identification line
followed by the first in a series of queries as follows.

SYSLOD V@8-@1A

CONSOLE FILL COUNT=

If SYSLOD does not print its identification and the processor
halts, a parity error possibly was detected in reading the tape. Re-
try the entire procedure, including rewinding the tape to load point
(if magtape). If the bootstrap procedures fail repeatedly, obtain

a new tape reel.

2.2.3.1 Answering the SYSLOD Questions - When SYSLOD runs, perform

the following steps.

If the system generation disk is either an RK@3 or RK@5
cartridge or an RP@2, RP@3, or RPP4 pack, mount it on

drive unit g.

Ensure that the system generation disk is on line,
write enabled, and ready before proceeding. (After
the DIALOGUE query is answered, SYSLOD does not recog-

nize any devices previously not ready.)

Type the RETURN key in response to the CONSOLE FILL COUNT ques-
tion and proceed as follows:

SYSLOD Vg8-g1A

CONSOLE FILL CQUNT= (Type RETURN key.)

DATE: 14-FEB-T75 (Type in dd-mmm-yy format.)
DIALOGUE? (Type RETURN key.)

#

SYSLOD indicates that it is ready to accept a command string by
printing the # character. A single command string is necessary to
format the disk, to check for bad blocks, and to transfer the system
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generation monitor to the disk. Use the following format for the

SYSLOD command string.!

#xx:MONLIB.CIL/FO/CO: #/HO/BO<yy :MONLIB.LCL

where:
XX is DB for RPF4 disk pack
DP for an RP@2 or RP@3 disk pack
DK for an RK@5 or RK@3 disk cartridge
DF for an RF type disk.
vy is DT@ if DECtape medium is used or,

MT@ if either 7- or 9-track TUlf magtape medium is used.
MM@ if TUl6 magtape software is used.
NOTE
The /FO switch is not necessary for RF-
type disks.

The /FO switch in the SYSLOD command causes a removable disk to be
formatted. SYSLOD prints the message STARTING FORMAT PASS when it
starts formatting and prints END FORMAT PASS when it is finished format-
ting. If any other messages appear, consult Appendix B to determine the
nature of the error and the recovery procedure. The time between the
two messages depends on the size and type of disk.

The /CO:f switch writes one pattern on each block of the disk to
ensure that no bad blocks are used. The /HO switch causes SYSLOD to
place a pointer to the CIL in the bootstrap record. The /BO switch
causes SYSLOD to bootstrap the device upon completing the transfer.

The entire process takes between 5 and 2f minutes depending upon
the size and type of disk. If SYSILOD prints any error messages, con-
sult Appendix E for the meaning and possible steps for recovery. Upon
completing the transfer, SYSLOD prints the following messages.

SYSLOD COMPLETE

ANSWER WITH CARRET OR 'Y' CARRET: -IS YOUR LINE FREQUENCY 5@ HERTZ?
DO YOU WANT TO DISABLE DIALOGUE FOREVER? NO

DOS/BATCH V9-28C

DATE:

'on an LA3f(S) DECwriter, an LA36 DECwriter II, and a VT@5(B) alpha-
numeric display terminal, it may be necessary to use the SHIFT key
while typing alphabetic characters in order to ensure that upper case
characters are transmitted.

2-8
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Type the RETURN key (CARRET denotes carriage return) if the line
frequency of the power used to run the PDP-11 is 68 Hertz. Type YES
and the RETURN key only if the power frequency is 5@ Hertz.

SYSLOD then prints a question asking whether to disable the di-
alogue forever. The system generation monitor begins with a dialogue
similar to that used by SYSLOD. It is possible to disable this di-
alogue at this time by typing YES followed by the RETURN key. For
RSTS/E system generation purposes, type NO so that the dialogue is
not disabled. Proceed to Section 2.4.1 for instructions on answering

the system generation monitor dialogue.
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2.3 DISK CARTRIDGE PROCEDURES

Disk cartridge procedures involve bootstrapping the device and
copying the original cartridges using the stand alone program ROLLIN.

To prevent possible destruction of the system generation and
system library disk cartridges, it is advisable to copy the cartridges
and use the copies for generating systems. The cartridges are cre-
ated on properly aligned drives. Since drive alignment drifts slightly
in shipping and with age, problems sometimes occur. If the cartridges
cannot be copied, a DIGITAL Field Service representative must check
the drive alignment before system generation can continue. The stand
alone program ROLLIN is included on the system generation disk car-

tridge to facilitate the copy operation.

2.3.1 Disk Cartridge Bootstrap

To bootstrap the cartridge, perform the following steps.

Physically mount the cartridge labelled DEC-11-
ORSPA-D~-HC (SYSTEM GENERATION DECPACK) in the
RK@3 or RK@#5 unit #.

Ensure that the RDY light is on.

I1f the cartridge has not been copied, ensure that the
WR PROT light is on. (This condition write protects
the disk.) If the copying is complete, ensure that
the WR PROT light is off.

Ensure that the console terminal is on line.

Follow the instructions in Appendix A for the type
of hardware bootstrap device on the system.

The system reads the disk and loads the system generation monitor
which prints the following lines.

DOS/BATCH V9-28C
DATE:
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If the monitor fails to identify itself, retry the entire opera-
tion, and carefully check the bootstrap procedure. After the monitor
prints its identifying lines, proceed to Section 2.3.2 to copy the
system generation and system library cartridges or proceed to Sec-

tion 2.4 to start system generation.

2.3.2 Copying the Disk Cartridges Using ROLLIN

To copy the disk cartridges, perform the following steps.

Mount a new disk cartridge on drive unit 1.

Ensure that the RDY light comes on and that the WR
PROT light for unit 1 is off.

Ensure that the WR PROT light for unit § is on.
The original disk must be write protected to

prevent inadvertent destruction.

Continue the dialogue in the following manner.

DOS/BATCH V9-2f#C

DATE: 11-JUL-T74 (Type in dd-mmm-yy format.)
TIME: @6:51 (Type in hh:mm format.)
DIALOGUE? (Type the RETURN key.)

When the monitor prints the $§ character, type the LO 1,1 command.
The monitor prints the current date and time followed by the $ charac-
ter.

$10 1,1 (Terminate with RETURN key.)
DATE: 11-JUL-T7U4

TIME: @6:52

$

The program CILUS is used to load ROLLIN. Type the RUN CILUS

command as shown.

/" $RUN CIL (Terminate with RETURN key.)
TILUS V@8-g6A
#
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CILUS runs and prints its header line followed by the # charac-
ter. Type the command shown to run ROLLIN. Then type the command
to format unit 1 and copy unit § to unit 1.

#ROLLIN.CIL/BO (Terminate with RETURN key.)

ROLLIN Vg7
#DK1:/FO<DK@:/VE (Terminate with RETURN key.)

ROLLIN prints messages signalling the start and end of the format
pass and the start of the verification pass. If no errors are encoun-
tered, ROLLIN prints the # character again as shown below.

STARTING RK FORMAT PASS

END RK FORMAT PASS

STARTING RK VERIFICATION PASS

£

If any errors are encountered, ROLLIN prints appropriate messages
and the # character. A Field Service representative should be called
to align the drive. If ROLLIN does not print any error messages,
continue according to the following steps.

Move the LOAD/RUN switch to its LOAD position on
both units # and 1.

When the LOAD light comes on, remove the cartridges
from their respective drives.

Label the copied cartridge in such manner as SYSTEM
GENERATION COPY. Store the original in a safe place.

Mount the disk cartridge labelled DEC-11-ORSLA-D-HA
SYSTEM LIBRARY AND RELIABILITY DECPACK in unit #.
Ensure that the WR PROT light is on.

Mount a second new cartridge in unit 1. Ensure

that the RDY light comeé on and that the WR PROT
light for unit 1 is off. Ensure that the WR PROT
light for unit # is on. The original disk on unit §

must be write protected.




RSTS/E System Generation

Since ROLLIN is still waiting, type the following command in
response to the # character.

#DK1:/FO<DKg:/VE

STARTING RK FORMAT PASS

END RK FORMAT PASS

STARTING RK VERIFICATION PASS
#

If any errors are encountered, ROLLIN prints appropriate messages
and the # character. A Field Service representative should be called
to align the drive. If ROLLIN does not print any error messages, con-
tinue according to the following steps.

Move the LOAD/RUN switch to its LOAD position on both
units g and 1.

When the LOAD light comes on, remove the cartridges
from their respective drives.

Label the copied cartridge in such manner as SYSTEM
LIBRARY COPY. Store the original system library car-

tridge with the original system generation cartridge.

Mount the copy of the system generation disk in unit £
and move the LOAD/RUN switch to its RUN position. En-
sure that the RDY light comes on and that the WR PROT
light is off. (The disk must be write enabled.)

Bootstrap unit @# by typing the following command to ROLLIN.

#/B0O:DK
DOS/BATCH V9-28C
DATE:

Proceed to Section 2.4.1 to start the system generation monitor.

2.3.3 Formatting Disks Using SYSLOD

During a system generation from disk cartridge distribution media,
the CILUS program loads the RSTS/E Core Image Library onto the RSTS/E
system disk. Since CILUS cannot formatﬁgisks, the SYSLOD program

. N
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should be used at this point to format the disk to be used as the
RSTS/E system disk. Bootstrap the copy of the System Generation
disk cartridge, answer the monitor dialogue, perform the login pro-
cedure and run CILUS to load SYSLOD as follows.

DOS/BATCH V9-24C

DATE: 11-JAN-75 Type the date in format shown
TIME: 16:15 Type the time in format shown
DIALOGUE? Type the RETURN key

$1.0 1,1

DATE: 11-JAN-75
TIME: 16:15

$RUN CILUS
CILUS V@8-@g6A

#SYSLOD.CIL/BO

The command shown bootstraps SYSLOD from the disk.

When SYSLOD runs, it prints a header line and the first query
line. Mount the disk(s) to be formatted and answer the SYSLOD ques-
tions shown in the following sample. SYSLOD DOES NOT RECOGNIZE ANY
DEVICE WHICH IS NOT READY WHEN THE DIALOGUE QUESTION IS ANSWERED.

SYSLOD V@g8-g1A

CONSOLE FILL COUNT= Type the RETURN key

DATE: 11-JAN-T75 Type the date in format shown
DIALOGUE? Type the RETURN key

t

Type the device designation with the /FO option as shown.

#DB1:/FO

STARTING FORMAT PASS
END FORMAT PASS

#

In the command shown, DBl: can be replaced by DBx:, DPx:, or DKx:
where x is between # and 7 inclusive. If any messages other than
the formatting messages appear, consult Appendix E for possible
recovery procedures. The operation takes between 5 and 20 minutes
depending on the size and type of disk used.
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2.4 STARTING SYSTEM GENERATION

Once the system generation disk is bootstrapped, the system gen-
eration monitor runs. The system manager must perform the monitor
dialogue and the login procedure and initiate the batch command file.
If magtape or DECtape distribution media are used, he must addition-
ally transfer the batch command file from tape to the disk.

2.4.1 Monitor Dialogue

After the disk is bootstrapped, the system generation moniter

prints its identification line followed by the first of several prompt-
ing lines. Type the current date in response to DATE: and the current
time of day in response to TIME: as shown below. Terminate each re-
sponse with the RETURN key.

DOS/BATCH V9-28C

DATE: 11-JAN-75 (Type in dd-mmm-yy format.)
TIME: 18:12 (Type in hh:mm format.)
DIALOGUE?

The monitor dialogue can be omitted if the line printer used for
system generation (unit @) is an LP1ll with 8§ columns and if the con-
sole fill count required is @. To omit the dialogue, type the RETURN
key in response to the DIALOGUE query. The monitor prints the $ char-
acter. Continue at Section 2.4.2 to perform the login procedure.

To continue the dialogue, type YES followed by the RETURN key in
response to the DIALOGUE query and proceed as shown.

DIALOGUE? YES
DO YOU WANT TO RESET CONSOLE FILL COUNT? YES
FILL COUNT=

Type the console fill count in response to the FILL COUNT= query
according to the following values for the type of console terminal on
the computer.

Console Fill Values Console Terminal Types

2 ASR-33 and ASR-35 Teletype; LA3#S and LA3gP
DECwriter (11 and 158 baud); LA36 (any
baud rate), VT@5, VT@5B, or VT5@ display
(11¢, 158, and 38# baud).
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Console Fill Values Console Terminal Types
1 ASR-37 Teletype
VT@5B display at 6g# baud.
2 VT@5B display at 12@@ baud.
4 VT@5B display at 2488 baud.

LA38P DECwriter at 38 baud.

12 LA3@S DECwriter at 3@f4 baud.

For example, type 12 for an LA3@S DECwriter at 3@@ baud. If the
line printer is an 132-column LPll, answer all remaining questions as
shown below.

FILL COUNT=12
ARE ANY DEVICES DOWN? NO
DO YOU WANT TO CHANGE LINE PRINTER? YEB
LS11? NO - :
HOW MANY COLUMNS? 132
LOWER CASE? NO
OVERPRINT? NO g
DO _YOU WANT TO CHANGE- CARD READER DEFAULTS? NO
HAVE YOU GOT RK@2 DISK? NO -

$ //

If the line printer is an 8@-column LPll (the default), type the RETURN
key in response to the first line printer question. The remaining line
printer questions do not appear. The card reader question is printed
only if a card reader is present. Proceed to the login procedure when
the $ character is printed.

2.4.2 Performing the Login Procedure

To log into the system generation monitor, type the LO 1,1 com-
mand in response to the $ character as shown below.

$L0 1,1 .
DATE: 21-JUL-T4
TIME: 18:56

|en

If the login procedure is done properly, the monitor prints the
current date and time followed by the $§ character. Otherwise, the
monitor prints an appropriate error message followed by the $ charac-
ter. Simply try again. '
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At this point, procedures differ slightly for tape and disk media.
Continue with Section 2.4.3 if the medium is either magtape or DECtape.
Proceed to Section 2.4.4 if the medium is disk cartridge.

5

. , ; »w ¥ o
2.4.3 Transferring the Batch Command File from Tape - ” I e
S : BE giee? 1Fa 05

The PIP program must be run from tape and one command must be
typed to transfer the batch command file to the system generation disk.
Use the following format for the command to execute PIP.

i $RUN xx:PIP

where:
XX 1is MT for either 7- or 9-track TUl@ magtape,

MM for TUl6 magtape, or
DT for DECtape.

When PIP prints the identification line and the # character as

follows:

PIP Vig-g2
#

Use the following format to transfer the file.
#SY :<xx:SYSGEN

where:
XX is MT for either 7- or 9-track TUlf magtape,

MM for TUl6é magtape, or
DT1 for DECtape.

PIP signals completion by printing the # character. Type the
CTRL/C combination to terminate PIP and the KI command in response to
the dot character printed by the monitor. For example,

#40

LKI
$

When the monitor prints the $ character, proceed to Section 2.4.4

to execute the batch command file.

-
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2.4.4 Initiating the Batch Command File

To initiate execution of the first batch command file, type the
following command in response to the $ character.

$BATCH SYSGEN
The monitor executes the commands in the batch command file SYSGEN.
There is a delay as the monitor processes the first commands in the
batch file. When the message BEGINNING OF RSTS/E SYSTEM GENERATION is
printed, SYSGEN has entered the configuration dialogue. Section 2.5
contains an explanation of the various forms of the questions and of
the procedure to restart the questions.
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2.5 CONFIGURATION QUESTIONS .

After the batch command file starts, the system generation pro-
gram SYSGEN runs and enters the configuration dialogue. The dialogue
is a series of approximately 70 hardware and software configuration
questions. The guestions come in both a long form and a short form.
With each form, SYSGEN can calculate the answers. This latter feature

is called automatic answers and is described in Section 2.5.1.

Long form questions contain explanatory information and are use-
ful to anyone who is unfamiliar with the system. For a sample print-
out of the long form questions, see Section 2.6.1. To save time when
the dialogue questions are familiar, select the short form of the ques-
tions. A sample printout of the short form questions appears in Sec-
tions 2.6.2 and 2.6.3. If a question is unclear, simply type the
RETURN key in response to a short form query; SYSGEN prints the long
form of that particular question. '

During the dialogue, SYSGEN checks the answers entered. If an
answer is incorrect, SYSGEN reprints the query or series of queries
regarding that subject. To restart the dialogue, use the checkpoint
facility described in Section 2.5.2. Implications of the configura-

tion questions are given in Section 2.7.
After all configuration questions are answered, the monitor begins
executing the second batch command file. For information on this part

of the procedure, consult Section 2.8.

2.5.1 Automatic Answers

The SYSGEN automatic answer facility is enabled by appending /A
to the response for the short/long form query. SYSGEN allows the user
to accept the answer, to supply a different answer, or to print the
question again. With automatic answers enabled, SYSGEN physically
checks the hardware configuration of the computer on which it is run-
ning. SYSGEN addresses each device to determine its existence and the
numbers and types of units. This facility is useful when the system
generation is performed on the computer on which RSTS/E will run.
Automatic answers can be misleading if the system generation is per-

formed for a different machine.
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SYSGEN denotes the meaning of the automatic answer by printing
special characters as shown below.

*h]h* The answer 1 is correct for the cur-
rent hardware.

H4p8HYE The answer assumes something concern-
ing the systen.

EETIIITS The answer cannot be determined; an
' answer must be entered.

For example, the program can accurately determine whether the computer
has either FIS or FPP and thus prints either **Y** or **NO** as the
correct answer. However, for certain devices such as DECtape, Mag-
tape, RK disk, and RP disk, SYSGEN can only verify the presence of the
controller and must assume the existence of eight drives. The answer
for such devices is either **gg@g** or ##g8## for the number of drives
based upon the absence or presence of the controller. For an example
of automatic answers, see Sections 2.6.1 and 2.6.2.

The following are valid responses to automatic answers.

LINE FEED key Use the automatic answer as the
response.

x and RETURN. key Use x as the response.

RETURN key. Reprint query or print long form

of the query.

If SﬁsGEN prints an answer and it appears to be incorrect, the
hardware %; possibly configured incorrectly. For example, terminal
vinterfage’wire jumpers are possibly cut improperly. In such circum-
étapcé;,kit is advisable to have a DIGITAL Field Service representa-

xive verify the hardware configuration.

Care must be taken if an automatic answer is overridden for a
floating address device. The communications devices DJ11, DH1l, DQ11,
and DUll have so-called floating addresses. This term means that the
presence or absence of any of these devices alters the UNIBUS address
assignments for the other devices. Before printing the automatic
answer for such a device, SYSGEN recomputes the correct floating ad-
dresses based on responses to previous questions. For example, DJ11
multiplexers are assigned addresses on the UNIBUS before DH1l multi-
plexers. If 1 is the automatic answer for the DJ1l question but is
overridden by typing 2, SYSGEN recomputes the floating address of and
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looks for the presence of a DH11l at an address based on two DJ11l
multiplexers. This procedure is correct only if -the address jumpers
for any DH1ll are cut correctly for a system with two DJ11l units.
Similarly, if the same automatic answer is overridden by entering f,
SYSGEN recomputes the floating address of and looks for the presence

of DH1ll devices at an address based on no DJ11l. Thus, in situations
where the automatic answer is overridden for a floating address device,
subsequent automatic answers are possibly incorrect. For more informa-

tion on floating address assignments, see Appendix G of this document.

2.5.2 Checkpoints

Prior to printing the message to begin RSTS/E system generation,
SYSGEN prints a message indicating the start of a checkpoint. The
message gives instructions for restarting the system generation if
the process must be interrupted for any reason. Any steps performed
before the checkpoint need not be redone. Two checkpoint messages
appear during the system generation process. The first message im-
mediately precedes the configuration dialogue. The second message im-
mediately precedes the execution of the second batch command file
SYSGEN.BAT. Each message describes the correct procedure to restart

system generation from the checkpoint.

For example, to abort SYSGEN and terminate the batch stream, type
the CTRL/C combination and TE (terminate). One command restarts the
process from the related checkpoint. Assume SYSGEN prints a configura-

tion question and the CTRL/C combination is typed.

AC FREQ? +C

.

The monitor echoes the CTRL/C combination and prints the dot. The user
then types TE in response to the dot to terminate the current batch
command file, after which the monitor prints the current time, its

identification and the $ character. For example,

.TE
TIME:~12:36:81
DOS/BATCH V9-28C
$
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To restart the dialogue from a checkpoint, type the appropriate com-
mand as described in the last checkpoint message. For example,

$BATCH SYSGN1

The monitor begins executing the checkpoint 1 batch command file
SYSGN1.

2.6 SYSTEM GENERATION EXAMPLES

This section contains three samples of console printout produced
during the generation of RSTS/E. The right hand margin of each sample
has references to other sections which contain relevant descriptions.
The samples show the system generation to the point where the software
automatically bootstraps the resultant RSTS/E system disk and loads
the initialization code into memory for the first time.

The first sample shows the output produced by using magtape soft-
ware with an RP@3 disk pack as the system generation disk and an RP@3
disk péck as the resultant RSTS/E system disk. The sample shows all
configuration questions in long form.

The second sample shows a system generation using disk cartridge
(DECpack) software. The system generation disk and the resultant
RSTS/E system disk are RK@5 disk cartridges. The sample shows short
form configuration questions and automatic answers.

The third sample shows a system generation using DECtape software
and an RF disk as both the system generation disk and tﬁe resultant
RSTS/E system disk. The printout shows the points in the procedure
where the user must mount and dismount specified DECtapes.
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2.6.1 Magtape Software Using Long Form Questions withpAutomatic Answers

P

Bootstrap the magtape with the hardware,loader. i

“\ A\ NS //'f
\ A et
SYSLOD YBE-G1A . j;x } ) A ' (2.2.1)
CONSOLE FILL cc:um—r!b~ / ’ Ef”m\‘ ¥
DATE: 28-DEC-74 o “ LAY B

DIALOGUE? ( k{/// ’)$ A fé L \f) (2.2.3.1)
lﬁ o / (‘ \ \k‘k \déﬂs

4?% MONLIE. CIL/FQ/CO: B/ HﬂrqgfﬂT(HUHLIE LcL

STARTING FORMAT FASS // , %

END FORMAT PASS ( . SLﬁky“

SYESLOD COMFLETE \ S Ao gpuL ‘j .
No PSS W\N.MM.M“‘\\ Boo“l’ ’:\5 frn € }4.3 L’

ANSWER WITH TRARRET OR( £EY: - 1S YOUR LINE FREQUENCY SB HERTZ?

DO YOU WANT TO DISAELE/DIALOGUE FOREYERT NO

.

-
<

7
o

DOS/BARTCH Y9-28C0
DATE: 2@-DEC-74
TIME: 1@:66
DIRLOGUET YES O
DO YOU WANT TO RESET CONSOLE FILL COUNTS? YES
FILL COUNT=@ - e
ARE ANY DEVYICES DOWNT NO '““W%m;?yf¢,¢5; Fie 7,

DO YOU WANT TO CHANGE LINE PRINTER? YES 118s 5 o Gﬁﬂ, YU
L5117 NO DT S
HOW MANY COLUMMS 7 132

LOWER CRSET NO

OYERFRINT? NO

HAYE ¥OU GOT RKEZ DISKT NO

sto 1,1 SIGw) o) To Dol

(2.4.1) é;j
P Vo
v o canphnt 0TI 2-tp,,

SymBoL

DATE : -28-DEC-74 (2.4.2)
TIME :-16: 66206

$RUN MT: FIF

PIF Vip-@2 : (2.4.3)
#5Y: CNTSYSHEN

#-r
K

— \‘1

$BATCH SYSGEN
(2.4.4)
$JOB SYSGENLL1,11
TIME:-16:6868: 568
$EUN MT:FIP
$RUN LINK
$RUN FPIF
$RUN CILUS
$CH SYSGNEZ
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SYSGEN:CHECKEPOINT ONE: DURING THE CONFIGURRTION LIRLOGUE (2.5.2)
SYSGEN:MHICH FOLLOWS, YoOuw  MRY  AEBEORT  SYSGEM BY  TYPING
SYSGEN:"CONTROLS/C" AND THEN "TE". RESTRRET FROM THE BEGIN-
SYSGEW:NING OF THE LIALOGUE BY TYFPING “"BATOH SYSGHLM.

$RUN ESYSGEN

K ZA-DEC- 7ok
BEGINNING OF RESTSAE SVSTEH GENERATIOM. (2.4.4)

QUESTIONS COME IN LONG AND SHORT  FORME. (2.5.1)
IF ¥ou ARE FAMILIAR WITH THEM. RANSHER

hge FOR SHORT: OTHERWISE, ANSHER LY FOR

LONG FORM. AFFEND "SA" TO EWAELE  AUTO-

MATIC AHSHERES. FORM 7 L H

THE RESTSAE SYSTEM CARN BE  DISTRIBUTED OM
DECTHFE, MAGTAFE, RE CARRTRIDGE DIZKS, AND
EP DISE PRCES. IN THE CASE OF MARGTAFE.
A DISTIWNCTION MUST EBE WMADRE EBETWMEEN THE
TUid <MTr AN  TULE (HM» MAGTAFE DRIVES.
ENTER THE TYPE OF DRISTRIBUTION MEDIA AND
DRIVE TYFE <IF MAGTAFE: BEING USED FOR
THIS SYSTEM GEMERRTION <DT.MT, ML RE. RFS:

MEDRIR = MT

NOW YOU MUST SFPECIFY THE HARDWARE  CON-
FIGURATION OW  WHICH THIS RESTSSE SYSTEM
HILL RUK.

WILL THIS RSTEAE SYSTEM REUN ON POFP-11-70 (2.7.1)
HARDWARE <YES OF NO&2

FOF-11/78 7 w kN

WILL THIS SOFTWARRE RUN ON R PLP-11/45
COMPUTER WITH FLOATING FOINT FPROCESSOR
TYES OR NO:

FFP o1ls,45s 2 Ak N ##

WILL THIS SYSTEM RUM ON AR PRP-11/48 COM-
FUTERE WITH THE FLOARTING INSTRUCTION SET
CYES OR NOY <LF> = \lE S ' pc CC’? 7 AUTO mATIC A?JJ tJ C‘Eﬁ_

FIS cddsday ¢ wkY

RETSHSE SYSTEMS RUNNING ON 11-48 OR 11/-45
HARDWARE CRAW BE CONMFIGURELDR FOR UP TO
124k WORDRS OF MEMORY. 11778 SYSTEMS CAN
BE CONFIGURED FOR UP TO 1 MILLIONC18Z4H:
WORDE, YOU MAY INCLUDE ANY MEMORY MWHICH
WILL BE RALOER IN THE FDORSEERELE FUTURE.
ENTER THE AMOUNT OF MEMORY <IN E WORDS:
You  WISH TO  SUPFORT WITH THIS SOFTHWRRE
Cx2 TO 16240

MAX MEMORY SIZE oK WORDS: 7 okl 2o hok
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THE RSTSAE SYSTEM CLOCK CAN BE EITHER A
KWli-L LINE FREGUENCY CLOCK OFR A KWit-F
PROGRAMMAELE CLOCK. THE KWii-F CLOCE HAS
AN INTERNAL CRYSTAL OSCILLATOR WHICH CAN
BE USED AS THE SYSTEM TIME BASE IN AREAS
WHERE THE AC FOWER FREGUENCY IS NOT
ACCURARTE. IF ¥0OU HAVE THE EKWii-L CLOCE.
ANSWER "L*“. FOR THE KW11-F, ANSWER “p"
TO USE THE AC LINE FREGUENCY AS THE TIME
BASE, OR ANSHWER “"C" TO USE THE CRYSTHL
OSCILLATOR <L, P, QR C:

CLOCK 2 sl ok

THE AC POMER FREGUENCY IS NORMALLY Eﬂ‘ﬁzs é

HERTZ IN THE UNITEDL STATES. EUT ELSE-
WHERE IT CARN EBE S& HERTZ. MWHAT IS THE
AC FOWER FREGUENCY AT WHICH THIS SYSTEM
WILL RUN (58 OR &@>

AC FRE& 7 HECOEE

THE KW1i1-FP 18KHZ CRYSTAL OSCILLATOR WILL
BE USELr AS THE SYSTEM TIME EBRSE. THIS
FREGUENCY IS [DIVMIDED IN THE HARDWARE TO
PROVIDE THE DESIRED INTERELUFT RATE. FOR
RSETSA/E THE INTERRUFT RATE CAN BE FANY
MULTIFLE OF S8HEZ BETWEEN S& AND 1868 HZ.
THE LARGER MULTIFPLES PROVIDE BETTER TIME
RESCGLUTION FOR JOB ACCOUNTING AND SCHED-
ULING PURPOSES AT THE SMALL EXFPENSE OF
ADDITIONAL CLOCK INTERRUFT OVERHERLD.
PLERSE ENTER THE INTERRUFT RATE DESIRED
{56, 166, 156, . . ., 1@86)

KW11F INTERRUFT RRTE 7 #HELOOHE

THE NEXT FEW GQUESTIONS DEAL WITH THE
NUMEBERS AND TYFES OF TERMINAL INTERFACES
ON THE SYSTENM.

THE CONSOLE TERMINARL C(EE&: HMAY EBE AN
ASRZ2Z, KERZZ, ASRIS, OR KSREIS TELETYFE;
LAZ@ (PARALLEL», LAZAS (SERIAL>, OFR LAZE
DECWRITER; OR A WYTBS (@@ BRUD OR LESSH,
YTeSe <e@6 BRULD OR MORE:, WTSH, OR WTES1
SCOFPE. PLEASE IDENTIFY THE TYFPE OF CON-
SOLE TERMINAL ON THIS RSTSAE  SYSTEM
(ASRXZ, LAZ&, ¥T@5E, VWTSL, ETC »

CONSOLE TYPE 7 #HLAZATD

-

i 4
R oo

L
[N} 1l

i

W)
/

ves ,b o ,mt(&7

apples

par e U”M?O"

## LAZE

(2.7.2)

(2.7.3)
,P R § 1 é@

(2.7.4)

(2.7.5)
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SERIAL ASCII TERMINRLS CONNECTED DIRECT-
LY 7O THE COMFUTERE AND  THOSE CONMECTED
THRQUGH LEARSED PRIVATE TELEFHONE LIMES
CNOGT DIAL-UPY  MAY USE EITHER OF  TWO
CLASSES OF SIHGLE LINE INTERFRCES (0OR
THE DH1i1 MULTIPLEKER, DISCUSSED LATER:.
THE FIRST CLASS INCLUDES THE kL1, LC11,
DL11A. AND DL11B  INTERFACES. IF  THERE
RRE NOMNE 0OF THESE, ANSHWER &; OTHERMWISE
WHAT IS THE TOTAL NUMEBER OF THESE SINGLE
LINE INTERFACES 01 TO 16 -D0O HNOT INCLURE
THE CONSOLE TERMINAL!Y:

KL14,LC14, bLALA, DLLLE S 7 dhfidkd

THE SECOMND CLASS OF SINGLE LINE INTER-
FRCES USED TO CONNECT TERMINALS LOCALLY
OF THROUGH LEASEDR TELEPHONE LINES (HOT
CIAL-UPY INCLUDES THE [DL11C AND DL14D
INTERFACES. HOW MANY DL14C7 S AND DLILDCS
ARE 0ON  THIS SYSTEM <& TO Z4 -- D0 NOT
INCLUDE THE CONSCOLE TERMINAL:

bLi4C, DL21DS 7 [ bt o

THERE ARE TWO EINDS OF INMDIVIDUAL INTER-
FRACES FOR RUTOMATIC ANSWER DATASETS USED
ON THE DIAL-UP TELEFPHOME NETWORK. THE
FIRST OF THESE IS THE DC11. HOW MANY
BC11-0A LINES DO YOU HAVE </ TO ZZ»

a1 7 IR PR

THE SECOMD  KIND OF  INDIMIDUAL LIMNE
DIARL-UF INTERFACE IS THE [L14E. HOW MANY
DLAL1E"S ARE ON THIS SYSTEM <@ ToO Zio

DL11E S 7 sk

THE DJ11 MULTIPLEXER IS NOT SUFPORTED
UNDER RSTSAE. HOWEYER, TO DETERMINE THE
CORRECT FLORTING DEVWICE ADDRESSES FOR
OTHER SUFFORTEDR HARDWARE, HE NEED TO KNOW
THE HNUMBER OF [J11 MULTIFLEXERS CON-
HECTED TO THIS SYSTEM <& TO 463

Jii1-¢ 2 b EHE e

EACH DH11 MULTIFLEXER CAN CONNECT UF  TO
1le TERMINARLS TO THE SYSTEM. FLERSE ENTER
THE TOTAL NUMEER OF [Hi1 S ATTACHER TO
THIS SYSTEM INCLUDING ANY WHICH WILL NOT
BE USED BY THE RSTSAE SOFTWARE (& TO 167

DH117 85 = s Sk
THERE HARE @&z DMii-BE COMPATIELE MODEM
CONTROL MULTIFPLEXERS 0OM THIS SYSTEM. You

HAYE ACCOUNTED FOR @8 SO FAFR. NOTE: ALL
DHL1-RAL" 5 INCLUDE DM11-BE MODEM CONTROL.
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DH1i1 UNIT 88 TYPE + BHRAEE
THERE ARE FIWVE STANDARD DHLd VARIATIOMS:

DH11-AA  WILL SUPFORT ANY COMEBIMATION OF
LOCAL OF REMOTE LINES. IF AUTO-
ANSWER DATASETS ARE TO BE SUfP-
FORTED, A DMi1-BE MOLEM CONTROL
MULTIPLEXOR IS ALSO REULIRED,

DH11-AE WIREL FOR TELEGRAFPH LINES AND
TRERTED AS A  DHid1-AA  WITHOUT
MODEM CONTROL EBY RSTSA/E.

DH11-RC 246 ¥, 56 HZ VERSION OF [HA1-FAFA.

DH11-AD CONNECTS 16 EIAACCITT (RSEZZ-C)
COMPATIEBLE LINES INCLUDRING FULL
MOLEM CONTROL.

DHi1-ARE  SAME AS  [DHL4-AD WITHOUT  WMOREM
CONTROL. USED FOR COMNECTION OF
LOCAL EIA TERMIMALS OFR  PRIVATE
LINE MODEME.

FLERSE ENTER THE TYFE OF ERCH DHi1 UMNIT
CRA, AE, RC, Al OR AEX

DH11 UNIT @@ TYPE 7 BERAHEE AA

DOES DH14 88 INCLUDE A DM11-BET #&77H#

THERE ARRE @2 DM11-EB COMPATIELE HMODEM
CONTROL MULTIFLEXERS CON THIS SYSTEM. vou
HAYE ACCOUNTED FOR 668 SO FAR.  NOTE: ALL
DHi1-AR7 S INCLUDE DMi1-BE MODEM CONTROL.

IF ANY DIAL-UP TELEFHONE LIMES ARE TO EE
COMNECTED THROUGH AN  AUTOMATIC ANSHER
DATARSET TO  THIS DH11 MULIIFLEXER, THE
DMi1-EE MODEM CONMTROL IS ALSO REGUIRED.
DOES THIS [DH14 UNIT IWCLUDE A [Mi1-EE
(YES OFR NOX

DOES DHi1 @& INCLUDE R DM11-EBET ##77## YES

"DH11 UNIT 86 LINES ENAEBLED 7 FlcH#

FOR THIS DH11 UMIT., ENTER THE MUMEER OF
LINES WHICH WILL EE USED NOW OF IN THE
FORSEERELE FUTURE. A RESPONSE OF 416 MWILL
FERMIT ALL LINES TO BE USEDR. IF THE NLM-
BER OF LINES ENRELED <N» IS LESS THAN 1€
RETS/E WILL NOT BE CONFIGURED FOR  AMD
HILL HNOT RECOGNIZE LINES N THEU 1% ONM
THIS DH11 UNIT. A @ RESFONSE IMFLIES THE
WHOLE [Hi4 UNIT IS TO BE IGNORED. ENTEE
THE NUMEBER OF LINES ENAELED <@ TO 16&>

(2.7.5.2)

. sk
.gj"};«) /"5 !Igt l{ o’:» ’é)b Q&y

Qj}gwawxgﬂJﬁst - gyé?%ﬁﬁéf
DH11 UNIT 88 LINES ENABLED ©  S#1cH#% 16 s TETECY ¢ Fnd
DH11 UNIT @1 TYPE 7 #HARKE AE
DH11 UNIT @1 LINES ENABLEDR + #H1cHhE <
DH14 UNIT 82 TYPE = $HAAEE AL

DH1i1 UNIT 82 LINES ENAREBLED 7 ELEHE B
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THE NEKXT SEVERAL GUESTIONS DEAL WITH

TERMINAL RELATED SOFTWARE FEARTURES WHICH
MAY BE INCLUDED IN THE RSTSAE SYSTEM AT
THE OPTION OF THE SYSTEM MANAGER

FSEUDD KEYEBORRDS FERMIT INTERRCTIVE JOES
TO BE RUM WITHOUT TYING UF A RERL TERMI-
NAL. THEY ARE PRIMARILY INTENDED FOR USE
BEY A ERTCH CONTROL EROGRAM -WHICH FEEDS
COMMANDS TO ONE OR MORE PSEUDO KEYEORRDS
DEDICATED TO RUNNING EBACEGROUND TRSKS
HOM MANY PSEUDD KEYEOARDS WOULD YOU LIEE
TO HAYE <@ TO 63

FSEUDD KEYEBORRDS 7 . FHB4H#

RETS/E IS CRFABLE OF SUFFORTING IEM 2741
COMPATIEBLE TERMINARLS ON DbLi2l, [DLL1E,
AND L1l SIHNGLE LINE INTERFRCES., OF THE
DH1id4 MULTIFLEXER. IF YOU [0 NOT WANT ANY
2741 SUPPORT THEN ANSWER “NOY. OTHERWISE
ANSWER "SL" TO INCLUDE 2741 SUPFPORT  FOR
SINGLE LINE INTERFACES OMLY;: FAMSHER "[H®
Fidk 2744 SUFFORT ONLY ON DH1i LINEZ: OR
ANSWER “EOTH® 7O FROVIDE 2741 SUFFORT OM
BOTH SINGLE LINE INTERFACES AND THE [H11
MULTIFLERERCS

2vd41 8 = HENDEE BOTH

2741 TERMINALS ARE AYAILAELE MWITH  MANY
CODE/KEYECOARD  ARRANGEMENTS. FOUR OF THE
MORE COMMON CODES ARE  SUFFORTED  LINDER
RSTS/E. THESE INCLULE I1EM CORRESPONDENCE
CODE ¢STANDARD SELECTRIC TYFEWRITER KEY-
BOARDY, EXTENDED EINRRY CODED DECIMAL.
STANDARD EINARY CODED DECIMAL,  AND CALL
266 BERSIC CODE  ANY COMEINATION OF FROM
ONE TO FOUR OF THESE CODE TRELES CAM EE
INCLUDED IN THE RSTS/E TERMINAL SERYICE.
PLERSE ENTER THE AEEREVIATED CODE  NAMES
(CORR, EECD, SECD, CZERY  SEFRRATED BY COM-
MRS FOR 2741 CODES YOU WISH TO SUFFORT

2741 CODECSY % $4CORE. ## EBCD. CORR

AN OFTIONAL FEATURE OF THE RETS/E TERMI-
HAL SERVICE ALLOWS ONE JOE TO INTERACT
WITH SEVERAL TERMINALS THROUGH SPECIAL
FORMS OF THE THE RECORD I-0 GET AND FUT
STRTEMENTS.  THIS FEATURE IS USEFUL  IM
RFPLICATIONS WHERE THE SAME BASIC FLNC-
TION IS PERFORMED ON  SEVERAL TERMIMALS
AND A SEFARATE JOB FOR EACH IS UNDESIRE-
ABELE OF AT LEAST INEFFICIENT.  WOULD YOU
LIKE TO INCLUDE THIS FERTURE <YES OF NOG

MULTI-TTY SERVICE 7 #HY H#

(2.7.6)

(2.7.7)

(2.7.8)

(2.7.9)
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THE HEXT QUESTIONS DEAL WITH THE NUMEBERS
AND KINDS OF DISE UNITS ON THIS SYSTEM

THE RJS@4/RTEHZ  DISK SYSTEM CONSISTS OF (2.7.10)
AN EH11 DREWICE CONTROLLER AND  FROM ONE

TG EIGHT RSgZ (206K} OR REG4 (S12E WORDD

FIXED-HERD DISK . DRIVES. RETEA/E SUPFORTS

ANY  COMEINRTION OF RE@Z7S AND RESB47S LR

TO A TOTAL OF FOUR DRIVES FOR  SWAFFPING

AND HOM-RESIDENT CORE CARDDITIONAL LINITS

MAY EE CONMNECTED TO THE RH11, HOWEYERX.

FLERSE ENTER THE NUMEER OF ERCH TYFE OF

DRIVE <@ TO 4%

F‘EEIE’ < ? b “:
. 5 £ D5 CoyTRaL e e
pSE‘4'S o o e ,’}"“’ {-/L):j"“*/ < 1 e 3’«) IR L‘

THE RF11 COMTROLLER IS ULSER TO  CONTROL
UF TO & OF THE RS11 256K WORD FIXEDL-HEAD
DISKE. IF THIS SYSTEM HAS NONME OF THESE
DISKS, ANSWER 8; OTHERWISE. HOW MANY
256K WORD RS11 DISK FPLATTERS ARE  THERE
{1 TO g%

RF/RS11°5 7 s

(i)
=

ASEE S

1T 1S POSSIELE TO USE THE RC11 DISK CON-

TROLLER WITH UP TO FOUR RSE4 64K WORD

FIXED-HEAD  DISKS  FOR  SWAFFING  AND

NON-RESIDENT CODE. IF THERE ARE NONE OF

THESE DISK UNITS, ANSWER @; OTHERMISE,

HOW MANY 64K HORD RSE4 LISK FLATTERS FRE

THERE <1 TO 43 PR
e T Eu. Kduwd AR D9
RC11/RSE47S 7 srBdrs  JOU AU

THE RJP84 D[ISK  SYSTEM  CONSISTS OF AM
RH11 CONTROLLER AND UP TO EIGHT OF THE
EF&4 46 MILLION WORD  MOVING-HERD DISE
PACK DRIVES. HOW  MANY  RPE4 DRIVES ARE
INCLUDED  IN THIS CONFIGURATIOM (& TO &7
NOTE: IF Y0OU HAYE TWO O MWORE RFE4
DRIVES BUT PREFER TO CONSERYVE MEMDREY BY
USING THE NON OVERLARPPED SEEE DRIVER,
AFPEND "/ HO" TO THE NUMEBER OF DRIVES

J

RPE47 S 7 e

-

sIsE s

s

THE RF11-C CONTROLLER IS USELDR TO CONTROL
ANY COMEINATION OF UP TO EIGHT RFBZ (18
MILLION WORC: OR RP8Z (26 MILLION WORD:
MOYING-HERD DISK PACE DRIVES., ENTER THE
TOTAL NUMBER OF RF8Z2 AND RFOZ DRIVES ON
THIS SYSTEM <@ TO g, HOTE: IF YOU HAYE
TWO OR  MORE DRIVES EUT WANT TO COMSERVE
MEMORY EY USING THE NON OWERLAFFED SEEK
DREIVER., APFEND “ANO" TO THE NUWMEBER OF RF
DRIVES

RFPB2/RFEZ S 7 #HE0kE 2
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THE RK11 CONTROLLER IS USED TO CONTROL
UF TO & OF THE RKBZ OR REGS 4.2 MILLION
WORD MOVING-HERD CARTRIDGE DISK DRIVES.
HOW MANY RE&Z OR RKES [RIVES ARE THERE
ca TO 8. NOTE: IF YOU HAVE TWO OR MORE
RE DRIYES BUT WANT TO CONSERYE MEMORY EBY
USING THE NON OYERLAPPED SEEK DRIVER,
AFFEND "#NO" TO THE NUMEBER OF DRIVES

Ne a‘i
ﬂamw:@W§V@Qf&
g;iﬁ% y

TS wfﬂ e ‘
pf’*"" , }‘{9?‘3\”‘. !‘{'

RKBI/RKES S 7 BHOTHE Z/ND L

THE "SYSTEM DISKE™ CONTRINS THE SYSTEM
CORE  IMAGE AND THE FIRST PARET OF THE
PUBLIC DISK cTFUCTUFE THE SYSTEM [ISK

CAN BE EITHEF T =RF3 FIKED-HEAD
LISK b (R GE - ERRIRLILGE, DR
AN & v, OR {(RFP84 (REp DISK
PRCE HIS SYET c IT BE
CRF., RE, EF, OR REX

SYSTEM DISK 7 #obRF ok

THE RREild FLOPPY DISK SYSTEM CONSISTS OF
A UNIBUS INTERFACE AND THE RX81  FLOFFY
(115K SUBEYSTEM. THE R:=81 INCLUDE: A& DISH
COMTROLLER . AND THWO FLOFPPY RISK DRIVES.
RETSAE  SUPPORTS UF TO FOUR RE1l SYSTEMS
FORE A MAXIMUM OF EIGHT DRIVES. FLEASE
ENTER THE MNUMEER 0OF FLOFPPY DISE DRIVES
ATTACHED TO THIS SYWSTEM (@, 2, 4,6, OR ©2:

Regl o @ #ETTEE B
THE NEXT FEW GQUESTIONS [DEAL MWITH THE

FERIPHERRAL LEMICES, ATTACHEDR TO THIS
RETESE SYETEMN

THE TJU1e MAGTARPE SYSTEM CONSISTS OF AN
EH11 MASSEBUS INTERFACE, THMEBZ2 CONTROLLER.
AND FROM ONE TO EIGHT TUle TRFE DRIVES.
IF THIS SYSTEM HAS NO TUe MAGTAFPE LUNITS

LG~ THEN ANSWER @, OTHERWISE, HOW MANY TL1E&

DRIVES ARE ON THIS SYSTEM <1 TO &0
TWie & 2 NS T

THE THi14 MAGTAFPE CONTROLLER CAN SUFPPORT
UP TO EIGHT TUL& MAGTAFE DRIVES. FLERSE
ENTER THE HNUMEER OF TUi@& DRIVES ON THIS
SYSTEM @ TO &2

Tuig s = +HEOCEE o

THE TC11 DECTAFE CONTROLLER CHN  CONTROL
UpP  TO & SINGLE DRIYES. IF THIS SYSTEM
HAS NO DECTAFPE AT ALL, ANSWER &; OTHEER-
WISE, HOW MAWHY SINGLE DECTAFE DRIVES.
NOT TUS&67S, ARE THERE <4 TO & - MNOTE
THAT EARCH TusSe LUAL DRIVE HRS &2

DECTRFES 7 HEOCEE 4

; rive
MU+ e on % /
Lheng a,é.a;;,z\ o

(2.7.11)
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Conit (O ‘kﬂ( |
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THE RSTSAE SYSTEM CAN HRYE UF TO EIGHT
LINE PRINTERS OF THE LP11 OR LS11 TYFE.
THESE PRINTERS ARE REFERRED TO EY THE
DEVICE NARMES LF8&: THROUGH LPF:. IF THERE
IS NO LINE PRINTER, ANSWER &; OTHERWISE.
ENTER THE MNUMEER OF FRINTERS 0OF EITHER
TYFE €4 TO &2

FRINTERS = R st T

CERTRIN FERTURES OF ERCH OF THE LINE
FPRINTERS ON THE SYSTEM MUST EE DEFINED
THE NEXT FEW GQUESTIONS DERL MWITH THOSE
FEATURES.

LFG: TYFE % AL Pt QWZZZ?) TO ST Cakdom SO AN
TR i) JeseTs oand

FOR THE LINE FRINTER DESIGNATED "LF@: ",

PLERSE DESIGNATE THE TYFE OF FRINTER:

"LF11" ¢DEC STANDARD DRUM FRINTERS:, OF

"LS11" C(CENTRONICS SERIAL FRINTER?

LF@: TYPE 7 kL Pk

FAPetonr

‘ PRV ,&);@? Qm) ! .

LFE: WIDTH 7 wwgzzaw /T O @fe%,gfv UKTD SIS 2
TAFC Y

FOR THE LP11 FRINTER DESIGNATEL "LF@: ",

ENTER LINE WIDTH - £@ OR 132 CHARACTERS:

LPG: WIDTH ¥ NI DN

LPG: LOWER CASE % BENDHE

SOME LF11 FRINTERS HAVE A S6 CHARACTER

SET INCLUDING LOMER CRSE CHARACTERS

DOES THIS FPRINTER INCLUGE LOMER CASE

(YES OR MO,

LFB: LOMER CASE * BENDHS

LFL: TYPE 7 wHL

LF1: WIDTH * SHEEE

LF1: LOMER CASE 7 BENDHE VES

LFe: TYFE 2 dpl Sk

IF THERE IS A LINE FRINTER AVAILAELE FOR (2.7.12)

USE DURING SYSGEW (MUST BE LP&Y, IT WILL

BE USEL TO PRINT THE SYSTEM LOAD  MAPS GET op) 55 ®fF o
AMD, OFTIONRLLY. TO PRINT ARSSEMELY LIST- Coul D ¢ P! “

INGS OF THE SYSTEM TRELES AND TERMINFAL . wapS 3
SERVICE MODULES. IF YOU HAYE A FRINTER Rsts Ry f

AND WANT THE ASSEMELY LISTINGS AND/OF == Ty
LOAD MAFS FRINTED DURING SYSGEN, ANSWER LASI C oo

"YES", OTHERWISE RNSWER "NO“. - o) T

~ ’e le
LP® FOR SYSGEN 7 Y o (%J\j”

| . PV RZN
vy - AP 4



RSTS/E System Generation

MeEE a???’ ﬁéiw pe>1e

THE SYSTEM GENERATION PROCESS INCLUDES

THE ASSEMELY OF THE SYSTEM TAREBLES AMD
THE TEREMINARL SERYICE SOFTWAEE. IT Is
POSSIELE ELNGS OF THEZE THO

TRILORED NO&ULES PEI&TED OW THE LIME
PRINTER. HOULE YOU LIKE TO FRINT THESE
LISTINGS <YES OR NO».

LISTINGS 7 FHNORHE i

THREE CARD READERS ARE AYAILABLE ON
RSTSA/E CSYETEMS, THE CR11 FUNCHED CRARD
READER, THE CM11 MARKED CARD RERADER, FAND
THE CDi1 HIGH-SPEED PUNCHED CARD RERLER.
IF THIS SYSTEM [DOES NOT HAVE A CARD
READER, ANSWER 7 NONE’; OTHERMISE, DOES
IT HARVE A “CR117, A “CHML11" OR A “Chii-.

CRRD RERDER 7 skCRew L0141

THE CARDS READ BY RSTSAE  MWILL NORMALLY
BE INTERFRETED AS BEING IN DEC 8z% CORE

IF THIS INSTALLATION USES CRREDS IM  DEC
Bze CODE OR FROM A 1481, YOU MAY SELECT
THE AFFROFRIATE SPECIAL DECODIMNG TRELE.
IF Y0U DO NOT WANT THE SPECIAL DECODRING,
ANSWER "Bzo"; OTHERWISE, SHOULD IT EBE
"aze" OR "id4@1v CODE

CARD DECODE *= HHOSSHE 1481

IS THERE R HIGH-SFEED PRPER TAFE RERDEFR
CYES OR HNOX.

P T. RERDER 7 day e

1& THERE A HIGH-SPEED FAFER THFE FLUNCH
(YES OR NOZ.

P. T. PUNCH ¢ dohy

THE D@11 NPR SYNCHRONOUS LINE INTERFACE
1S NOT SUPFORTED UNDER RSTSAE.  HOWEYER.
TO DETERMINE THE CORRECT FLOATING DEYILE
ADDRESSES FOR OTHER SUPFPORTED HARDWARE,
WE NEELD TO KENOW HOM MANY D@11 S ARE CON-
NECTED TO THIES SYSTEM (@ TO 163

bRyt s 7 #k: QG e

2-32
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ONE DP11 DR DU41 SYNCHRONOUS LINE INTER-
FACE 1S REQUIRED FOR OFERATION OF THE
RSTS/E 27&@ FACKAGE (IF INCLUDEL EBELOW).
ADDITIONAL DPL4  AND DUL1 INTERFRCES MAY
BE CONNECTED TO THE UNIEUS FOR OTHER
PURPOSES. FLERSE SPECIFY THE NUMEER OF
THESE DEVYICES ON THIS SYSTEM (INCLULING
ANY TO BE USED EY THE 27&@ PACKAGED

plirc o Pl ATES T
DFP11- S .,275¢ pggr

puta7s 7

ST
Hep ] b

THE E&STSAE 27VE868  PARCKAGE EMULATES THE
OFERATIOGN OF THE IEBM &¥ed MODEL 1 DATH
TREANSMISSION TERMIMAL. THE FRCEAGE FER-
MITS THE RSTSAE  SYSTEM  TO COMMUMNICATE
WITH ANY IEM SYETEM MWHICH SUPFORTS  THE
DEYICE., OR WITH ANOTHER RSTS 27¥oH SYSTEM
THE 27ve8 PACKAGE IS SOLD AND SUPFPORTED
BY THE DEC COMMUNICATIONS GROUP. IT IS
NOT INCLULED IN THE STAMDARD RETSSE KIT
GO YOU HRYE THE 2788 PRCKAGE AND WISH TO
INCLUDE IT IN THIE SYSTEM (YES OR MO
avea 7 HENDHEE YES
THE 2788 PACKAGE REGUIRES EITHER A DPFP11
OF  DU14  SYNCHRONOUS LINME INTERFACE FAMD
THE EGi1-A C(COMMUNICARTIONS FARITHHMETIC
OPTIOND.  WHICH TYPE OF SYNCHRONOUS LINMNE
INTERFRCE WILL YOUR 2788 PACKAGE USE
(0Fi1 OR DUddl
27gl8 INTERFRCE 7 ##0UEE DPLL
THE FOLLOWING DEVYICES ARE NOT  SUPFPORTED

BY THE RSTEAE SYETEM SOFTHARE ALTHOUGH
THEY MAY BE ATTARCHED TO THE UNIBLUS FOR
OTHER FURPOSES.

bMil-A SINGLE-SPEED MULTIFLEXER

DN11-DA AUTOMARTIC CALLING UNIT INTERFACE
DR11A, C GENERRL DEVYICE INTERFACES

PRELIR TYFPESET READER

PRE11F TYPESET PUMNCH

DTBZ-FFP FPROGREAMMAELE BUS SWITCH

k11 IBM Ze@ 278 INTERFACE

GT48 GRAFHIC SYSTEM

: S
wATeH DoG— T/ HCEL
& SysTer] ‘e
VT Y DOterD = _

: Y Y

(T _ o
T S s i <L S
%%mgfdﬁb%fSSIi)w{fn
uP ol 0 egtasd (P AY -

(2.7.15)

(2.7.16)

LPS11  LAEOFATORY FE
KW11W  MATCHDOG TIME

ARE ANY DF.THESE HON-SLUPPORTED DEVICES
CONNECTED TO THIS SYSTEM CYES OR NOD.

HON-SUFPPORTED DEVICES 7 ##Y ## YES
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ENTER THE NUMBER OF DMii-A SINGLE SPEED
MULTIPLEXKERS ON THIS SYSTEM <@ TO 16>

DMid1-A"S 7 HH P ok

HOW MANY ON1ii-DA  AUTOMATIC CALLING UNIT
LINE INTERFACES ARRE CONNECTEDR TO THIS
SYSTEM <8 TO €4>

DN1d-DR7S 7 R s b TR

ENTER THE TOTAL NUMBER OF DR14-A AND
DR11-C GENERRL DEVICE INTERFACES ON THIS
SYSTEM (@& TO Zz2»

DR14-A, C7G 7 L s iRy

HOW  MANY FPREL1LIR  TYFESET EEADERS HAEE
INCLUDEDR IN THIS COMNFIGURATION <@ TO 163

PRE1AR S 7 sk I

HOW MANY FPARELLF TYFESET FUNCHES ARE CON-
HECTED TO THIS SYSTEM <& TO 163

PRELIP S 7 AL

ENTER THE NUMEBER OF DT@Z-FF PROGRAMMAELE
BUS SWITCHES ON YOUR POF-11 & TO &3

LDTBZ-FP-C 7 HHE G

HOW MANY [Xid1 IEBM ZEG/Z76 INTERFACES ARE
ATTACHED TO THIS SYSTEM <& TO 43

bH14°S 7 Hob B

ANSHER  "@" IF YOU HAVE NO GT46 GRAPHIC
SYSTEM HRREDWARE. ALSO ANSWER "@" IF YOUR
G748 HAS ITS OWN PDFP-11 CPU AND THE CON-
HECTION TO THE HOST (RETSAEY MACHINE IS
THROUGH A STARNDARE  TERMINMAL INTERFARLCE
ENTER "1" ONLY IF A GT48 GRAFHIC DISFLAY
FEOCESSOR IS CONNECTED DIRECTLY TO THE
UHIEBEUS OF THE RSTSAE WMACHINE AND ITS
INTERRUFPT VECTORS ARE ASSIGNED ACCORLIMNG
TO DEC STANDARRDS FOR FLOATING YECTORS

GTa4@ o1 OHLYY 7 s E B
TYFE "1" IF AM LFS LAE PERIFHERAL SYSTEM
IS ATTACHED TO THIS SYSTEM. OTHERWICSE
ENTER "@".

LFZ 1 ONLY» 7 ok Bl b
ENTER "1" IF A EW11W WATCHDOG TIMER IS
INCLUDED IN YOUR CONFIGURATION. OTHER-
ENTER "&".

KHa1W <1 ONLY> 7 Aoobt E
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THE REMAINING GQUESTIONS [EARL MWITH THE
NAME, CARPRCITY, AMNL FEATURES OF THIS
RETS/E  SYSTEM  PROVIDED AT  THE SYSTEM
MANARGER" S OFTION.

RETSA/E SYSTEMS IDENTIFY THEMSELVYES WITH
A 14 CHARACTER INSTALLATION NRME. ENTER
UP TO 14 CHARACTERS:  ----oooeeemme——
THE INSTHL AME #ESYSTEN

WITH SUFFICIENT HARDWARE RSTSAE CAN HAMN-
DLE UP TO €2 SIMULTANECOUS JOES. WHART 1S
THE MAXIMUM NUMBER OF JOBS (JOBMAX: TO
BE USED AT THIS INSTRLLATION {1 TO

3]

MAXIMUM JOEBE %

[ —————

HECOHE

SHMALL BUFFERS HRE 1€ WORD
ITOR STORAGE THAT ARE DYNAMICALLY &LLO-
CATED RS INPUT AND OUTPUT BUFFERS. FILE
PREAMETER EBLOCKS, ETC. STORAGE MAY EE
ALLOCATED FOR 2@ TO 929 SHMALL EBUFFERS.
THE RECOMMENDED MUMEBER IS AT LEAST 1@
FOR ERACH  PFOSSIEBLE JOE.  HOW MANY SHMALL
BUFFERS WOULD  THIS INSTALLATION LIKE TO
HAVYE <28 TO 9943 A

ELOCKS IN MON-

SMALL BUFFERS 7 CEEH
BEIG BUFFERS ARE 256 WORD EBLOCKS IN HO
TOR  STORARGE THAT ARRE DYMNAMICALLY ALLO-
CATED FOR IMPUT AND QUTFUT TO DECTAFE.
STORAGE MAY BE ALLOCRTED FOR FROM 4 TO &
BIG BUFFERS. THE RECOMMENDEDR HUMEBER IE
ONE FOR EARCH DECTAPE DBRIVE THART WILL EBE
SIMULTAHECQUSLY IN LUSE. HOW  MANY  BIG
BUFFERS MWOULD THIS INSTALLATION LIKE TO

HRVE 1 TO 2r. 16 QuFPElS fMe L

BIG BUFFERS 7 HEQLES
INTER-JOB COMMUNICATION IS ACCOMPLISHED
THROUGH THE USE OF SEND AND RECEIYE Svs-
TEM FUNCTION CALLS. SEND/RECEIWE CODE IS
NORMALLY NON-RESIDENT BUT A SMALL THELE
OF RCTIVE RECEIVERS IS RESIDENT. THIE
TRELE CONSISTS OF FIYE WORDRS FOR EACH
RECEIVER ALLOWED TO EBE ARCTIVE SIWMULTA-
NEOUSLY <4 TO & RECEIVERS ARE USUALLY
SUFFICIENT?.  PLERSE ENTER THE NUMBER OF
ACTIVE RECEIVERS ALLOWED AT YOUR INSTAL-
LATION <& TO JOBMAH?
RECEIVERS = EOCEE o
RETSS/E SYESTEMS CRN ATTEMFT TO  AUTOMATI-
CARLLY RECOVER FREOM A POWER FRILURE. Lo
YOU WANT THIS CAPABILITY IMPLEMENTED IN
THIS ESYSTEM CVES OR NOG
POWER FRIL %

HEY ¥

2-35

-
=
a2

TEST## SYSTEM #&ce

(2.7.17)

\“/DU CA,,QU‘M,Q/\Jlf‘w ﬁj{gﬂ
LU/ d DD ond A eI DTTRE#E
(2.7.18)

THere 1S A LATER. Ouzs7s o

lurHELes v/ od c/rd cyT
' 7 _owsnd

ERCHR— ools APD § waps.

EF

(2.7.19)

T N TRT N
SeE 20, /%

Alode Condg—
daa=L118 /C_qu (2.7.20)
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>{> 09 For et L.P)
76D "
(2.7.21)
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AN OPTIONAL FEARTURE OF THE RSTSAE SYSTEM
ALLOWS THE FILE FROCESSOR SFIFY TO LSE
FREE SMALL OR EIG BUFFERS TO STORE DISK
DIRECTORY INFORMATION., THIS IMFREOVES THE
SPEED OF DIRECTORY PROCESSING EBY AVOID-
ING THE NECESSITY OF REREADIMG COMMONLY
USED DIRECTORY INFORMATION. DO YO WISH
TO INCLUDE THIS OPTION (YES OR NO:

FIF BUFFERING % #EY HH

IF THERE IS SUFFICIENT MEMORY FAVAILAEBLE
ON THIS SYSTEM, THE MOST FREGUENTLY LUSED
HON-RESIDENT [ISK  HANDLING CODE CAN BE
MADE RESIDENT IN QRDER TO PROVIDE EETTER
SYSTEM  PERFORMANCE. SHOULD  THIS [ISE
FROCESSING BE DONE BY RESIDENT CODE (YES
OR NOX.

RESIDENT [DISK HANDLING 7 Ha#p s YES

THE DISFATCH CODE AND TAELES FOR THE FIF
SYSTEM FUNCTION CALLS (SY¥& CODE &) FRE
HORMALLY NON-RESIDENT. OYERFALL  SYSTEW
FERFORMANCE CAN EBE IMFROVED BY MAKING
THIS CODE RESIDENT. DOOYOU WANT THE S¥S
CALL DISPATCH CODE RESIDENT (YES OF NDJ

RESIDENT SY¥S CALL DISFATCH 7 HENOEE

THE ROUTINES WHICH IMPLEMENT THE SEND
AND RECEIWE SYSTEM FUNCTION CALLS ARE
ALSO NON-RESIDENT. IF YOUR APPLICATIONS
REQUIRE INTER-JOB COMMUNICATION, YOU
MAY WANT SENDARECEIYE RESIDENT. FLERSE
ARHSHER YES OR NO

RESIDENT SENDSRECEIVE 7 FENDS
NON-RESIDENT CODE IS USEDR TO LIST DIk
DIRECTORIES CCATRLOG COMMANDY. IF Yo
WANT THE LIRECTORY LISTER RESIDENT. TYFE
"YES", QOTHERWISE ANSWER “HO“.

RESIDENT DIRECTORY LISTER 7 HENOHE

(2.7.22)

(2.7.23)

| F 75@”/



THE COMCISE COMMAND
ARELES
OF KEYEBOARRE
ONE COMMAND
PROGRAMS. DO

LINE TO
¥ou

WISH TO

RSTS/E System Generation

LANGUAGE COFTION EN-
EACH INSTALLATION TO
COMMANDS WHICH CALL AND
COMMONLY

DEFINE A SET
FRSS
USED SYSTEM
INCLUDE THE CCL

OFTION IN THIS SYSTEM CYES OF NOY

ccL e

RETS/E KITS INCLUDE CONE
THESE ARRE LISTELD
SYSTEM MANAGER”S GUIDE.

ADEQUATE FOR YOUR NEEDS,
“HEW’
OWN UNIGUE CCL COMMANDS,
cocL

OF CCL COMMANDS

OTHERMISE, RNSWER

YOUR  OWM
STRNDARD

UNIGUE
TAELE
STANDRRD CCL TRELE 7
TO
NAME AND
COMMAL.
NUMERIC CHARARCTERS;
BE UF TO 14
T 28 CCL
"JE" TO END
RESTARRT THE SERIES OF
CPROGEAM:, <COMMAND> 7
ZPROGRERM, CCOMMAND> 7

{PROGRAM:, CCOMMANDE 7

{FROGRAM>, <COMMAND> 7
CPROGRAM:, CCOMMAND> 7
{FROGERAMZ:, <COMMAND: *
<{PROGRAMZ, SCOMMAND: »

CCL LISTING ON LFaE: 7

CRERTE A CCL ENTRY,

THE CCL COMRAND
THE FPROGRAM NAME IS
THE CCL COMMANE MAY
ALPHANUMERIC CHARACTERS.
ENTRIES MAY
YOuR CCL THELE

##Y ## VES
STANDARD  TARELE
IN THE

IF THIS SET IS
AMSHMER 7 YES;
TO CREATE  YOLUR
or “ARD TO ALD
COMMANDS TO THE

##Y ## RADD

TYFE THE FROGREAM
CSEFRREATED EBEY A

1-& FALFHA-

LE
EBE DEFINMED. TYFPE
TYFE "/R" TO
CCL QUESTIONS

(2.7.24)

z. 7 v
ST m. 0 S

FHETTHE INVENT. ONHAMD

BETTHE
BT HE
B477HE ORDER, ORDER
BHTTRE
BETTHE
BETTHE JEND

FHNOHE

INVENT. ONORDER

IMVENT, BRACKELDG

ORDER, CANCEL

ORDER, TNEBLUIRE
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FLORTING POIMT NUMEERS ARE REFRESENTELD
INTEENALLY RS TWO 16-BIT WORDS. GIVIMNG
SEYEN SIGNIFICANT DIGITS. IT IS POSSIELE
TO MAINTARIN 17 SIGNIFICANT DIGITS EBY US-
ING 4 WORDS FER NUMEEER. THE FOUR  WORD
MAETH  PRCKAGES ALSO  INCLUDE THE SCALED
ARITHHETIC FEARTURE. WOULD  THIS IMSTARL-
LATION PREFER TO USE & OF 4 WORD MATH

MATH PRECISION = #HZ ## 4

IT IS POSSIELE TO SAVE SFPACE IM THE ER-
SIC-FPLUS SYSTEM BY OMITTING THE EHTENDED
FUNCTIONS SIN, CO0S, soR, LOG, ETC. . IF
THEY ARE NOT NEEDELD. DOES THIS INSTAL-
LATION NEEL TO COMPUTE THESE  FUNCTIONS
CHYES OR NO».

FUNCTIONS = HHY &

THE RSTSAE SYSTEM MORMALLY REPORTS  THE
TIME OF DAY RS “"AR®  OR “PM©. IT IS
FOSSIEBLE TO HAVE 24-HOUR TIME REFORTED
INSTERD  (COMMON  FOR EUROFEAN AMND MILI-
TRREY THSTALLATIONS Y. el YO WFANT
"AMSFMY QR “24-HOUR® TIME REFORTED

TIME FORMAT 7 #Ho4EE AN

SFECIAL OQUTPUT FORMATTING CAN EBE [ONE
USING THE "PRINT USING" STATEMENT.
WOULD THIS INSTALLATION LIKE T0O HAVE
THIS OFTIONAL FERTURE <YES OF MO,

FRINT USING 7 #EY ## -

BASIC-PLUS PERMITS THE USER TO OFERATE
ON AN ENTIRE MATRIR USIHG JUST A SIMGLE
STATEMENT. THESE STARATEMENTS HARE  THE
"MAT" STATEMENTS.  WOULD THIS INSTALLA-
TION LIKE TO HAYE THIS OPTIONAL FEATURE.

MATRICES 7 HHENOHE YES

THE STAND-ALONE FROGRAM  USED TO  COPY
DISKS/TRFES, FROLLIN, CHAN BE INCLUDED IN
THE RSTS/E SYWSTEM IMAGE. IT CAN THEN EBE
LOARDED  FROM  THE SYSTEM DISE USING THE
“LOARDY OPTION. WOULE THIS INSTALLATION
LIKE TO INCLUDE ROLLIN {YES OR NOJ.

ROLLIN 7 #HY H#

(2.7.25)

(2.7.26)

(2.7.27)

(2.7.28)

(2.7.29)
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=
c,u,o@.{mmt 5 Ser o733
SYSGEN:IF Y0OU HAYE ANY SPECIAL REGUIREMENTS WHICH REGUIRE
SYSGEN:EDITING EITHER THE CONFIGLRATION FILE (CONFIG. MAC:
SYSGEN: QR THE EBATCH GENERATION FILE (SYSGEN. BRTY, ARORT
SYSGEN:NOW BY TYFPING "CONTROLAC" AND THEM "TE®. RESUME AT
SYSGEM: THIS FOINT BY TYPING "EBATCH SYSGM2™. OTHERWISE,
SYSGEN:TYPE “"CO" TO CONTINUE WITH SYSTEM GENERATION
Ptv Lfmw’ L&M D % 2 pen -~ &-Wd—v/& AW"‘&

AOSE GEE666 § INVELCOW Y, o (,?J"G"‘LA;IKQ ke
ne ey - 1 #9
5 ST poiet

SYSGEN:CHECEFOINT TWGO: IF ANY PROBLEMS UEVELOP DURING THE (2.5.2)
SYSGEN:ERTCH GEMERATION FROCESS WHICH FOLLOWS, SYSGEN MAY
SYSGEN:BE AEBORTED BY TYPING "CONTROLAC® AN “TE". RESTART
SYSGEN:FROM THIS POINT BY TYPING “BRTCH SYSGMa“.

$CH SYSGEN. BAT £~ fzw,w‘) bl Rand D S (2.8)
$RUN PIF . AME

sRUN WAcRo ( TIQERE 7

$RUN MACRO )

$RUN FPIF N TLICAD

' p ;,J‘fj))’f"'
SYSGEN:REMOVE DEC-11-0RSPA-D-HkE FREOM MAGTAFE UNIT & TEMPORARILY e S?A% '
SYSGEN:MOUNT  [DEC-11-0RCOA-C-MCS OF MOT (2788 PACKAGEY ON UNIT @

SYSGEN:WITH NO "HREITE RING" AND SET TO “ONLIME®

%

SYEGEN:TYFE "CO" WHEN READY /’:; J éﬁ
7Y

ABSE eoaee0 V ¥

$C0 I i yloz

$FRUN FIFP

SYSGEN:REMOVE DEC-14-0RCOA-C-MCS OR MCT FROM MAGTAFE DRIVE ® AND
SYSGEN:REMOUNT DEC~-11-0RSFA-D-XHX ON MAGTAFE DRIVE &

SYSGEN:WITH NO "MHRITE RING" AND SET TO “"ONLIME®.

SYSGEN:TYPE "CO" WHEN READY

ABSEH oeoaen
$L0

FRUN PIP
$RUN MACRO
$RUN EDIT
$RUN MACRO
$RUN FPIF
$RUN FIF
$RUN LINK

$RUN FIF
$RUN LINK

$RUN PIFP
$RUN LINE

$RUN FIP
$RUN CILUS

SYSGEN:REMOVE DEC-14-0RSPA-D-XEX AND MOUNT A MEM MAGTARFE
SYSGEN WITH "WRITE RING" ON UNIT @ SET TO "OM LINE® AND
SYSGEN:TYFPE "CO" WHEN REALDY

AB56 BBOEOG
$CO
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fomat DISK
SRUN PIFP

SYSGEN:MHEN SYSLOD IDENTIFIES ITSELF,
SYSGEN:MOUNT A NEW DISK ON UNIT/RF UNIT @,
SYSGEN:READY AND WRITE ENAELE AHE DRIVE.
SYSGEN:RESPOND AS FOLLOWS TO fHE FROMPTING,
SYSGEN:CONSOLE FILL COUNT = ARETURN: (840 wpx‘
SYSGEN:DATE: V//hmm—mmm,vvs‘ — **&;;‘;ffj)
SYSGEN:DIALOGUE? CRETURN § ot s
SYSGEN: #DP: /NS:S12:28/F0/TU: 4/ HQ/E i ‘ N o=

sRUN ciLus—7 NG

\, e, ”
C&Q:JKL ﬂlu&'(f/'vl'% y"\"VJ dJ ( J’:t{d /&}\’."7{&',} ‘,

-9 o

S L L

SYSLOD vee-61A

CONSOLE FILE COUNT= fw*““*”*‘
@i 2 - DATE: 28-DEC-74 C/J """9"1 meg,ev ENT N /
VI DIARLOGUE? (vl N
f ok DJS}
HOP  AHS 812 25-°FOATO 4-HOSBOCMT RSTS. LOL

STARTING FORMAT FRES

lr|

EHD FORMART FPRZS
syslLol COMPLETE

EETES WBER-82 SYETEM #3800 (Chapter 3)

DRETION:
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6.2 D8k Cartrldge S ftware Using Short Form Questions with

Automatic Ans
Bootstr System generation disk cartridge using the hardware loader.

DOS/BATCH ¥9-20C @v#mgﬁy“ (2.3.1)
DATE: 2@-DEC-74 \, 4" k! (2.3.2)
TIME: 1p:e@. 0777 A0 s
DIALOGUE?, /. Lol
,,f» A0 ‘ {2 0% ¢
- %,
$LO 1,1 J cof !
DRTE : -26-DEC-74 §~ -
TIME:-18: 8@: , o

$RUN CILUS f,hmw,/&i“
CILUS VEE-@ER

7.l
#ROLLIN. CILZED |0 T

ROLLIN V@7 o
DF pPo b
pk1:sFocoka: ve Cf |

4
JW*'VF&\!
STARTING R¥ FORMAT FRSS f&ﬁp ’
END RE FORMAT FASS
STARTING YERIFICARTION FRES

#DKL : SFOLDKE: /YE

STARTING RE FORMAT FASS £
END RK FORMAT PRSS Co
STARTING VYERIFICRTION PRSE (;;§

K

R o) <y . v/
#,sooT.cf? \ A

DOS/BRTCH ¥o-2aC
DARTE :




f—— A0S NS PRYPP N
/<\{\\ Y /""""' OIS bt e @ Wik
: &l g e
<§ RSTS/E System Generation ST Ly o SAC
\} ¥/ gf Poongssd

|

r={
T5pe ST

DOS/BATCH vo-28C
DATE: 2B-DEC-74 S
TIME: 16:8@ et N e ~
e ] \
DIALOGUES pxal 477

T A (2.3.3)

$LO 1,1 \
DATE : -20-DEC-74 o .
TIME:-16: 6626 ST P w{;\}"c:;

e
$RUN CILUS q&%

CILUS vae-BeR

#SYSLOD. CILA/BO

SYsLOD vYag-a1f A\Q"kxw
CONSOLE FILL COUNT=4 ¥ gv{/
DRTE: 28-DEC-74 M

DIRLOGUE? Ni/ Ensure that all disks are mounted and

ready beﬁere answering the DIALOGUE
#OEG: AFO quSt

S
STRETING FOEMAT FARSS x//<;§ kﬁ/
,»"""MM Y\(‘ /()
- g 0w

EHND FOEMAT FASS uhv
#OFPE: AFD A(Q%\. (ot

STRETING FORMAT FASS 4}

) \
END FORMAT FRSS R
#LKB: /FO .

STRARTING FORMAT FRSS \ K<

END FORMAT FRSS e 7
#
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DOS/BATCH vwe-z2al (2.4.1)
DRTE: z@-DEC-V¥4

TIME: 16 @@

DIALOGUET YES

DO YOU WANT TO RESET CONSOLE FILL COUNTT YES
FILL COUNT=4

ARE ANY DEVWICES DOWNT HNO

0O YOU WANT TO CHANGE LINE FRINTER? YES

LS117 MO

HOW MARNY COLUMNS 7 1Z8

LOWER CRSE?T NO

ORERFRINTT™ MO

B0 ROU WANT TC CHANGE CARDE READER DEFALLTST NO
HRVE ¥0OU GOT REgz DISKT NO

$LO 1,1 (2.4.2)
DATE : -26-LEC-74 .
TIME:-16:08: 260 L osn
S gt
$EATCH SYSGEN 0 (2.4.4)
M

$J0OB SYSGENCD4L, 11
TIME:-16:68: 26
$CH SYEGNZ

SYSGEN: CHECKFPOINT ONME: DURING THE CONFIGURATION DIALOGUE (2.5.2)
SYSGEMN:WHICH FOLLOWS, wOU MAY  AHEBORT  SYSGEN  BY  TYFING
SYSGEMN : "CONTROLAC™ AND THEM “"TE". RESTHRET FROM THE BEGIN-

SYSGEN:HING OF THE DIALOGUE BY TYFPIMG "BATOH SYSGNL®.

$FUN SYSGEN
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gk ] T JUN~TF Sk

BEGINNING OF RETESE  SYSTEM GENERATION

BUESTIONS COME IN LONG RANE SHORT FORMS, (2.5.1)
IF  ¥ou RARE FAMILIAR WITH THEM. ANSHER

"E® FOR SHORT:; OTHERWISE, AMESWER "L FOR

LONG FORM.  AFPFEME "/A" TO ENREBLE ARUTO-

HATIC AMSWERS. FORM % SO

mepIA ¢ RE RY

FLP-11s70 7 SR L

FFFP 11745 7 FRNO** (2.7.1)
FI1& oils7482 7% g Y Dok

MAK MEMORY SIZE oK WORDSY 7 #aEdwk 124

cLock 7 R S (2.7.2)
KWLLF INTERRUFT RATE 7 FH1OaHHE (2.7.4
COWSOLE TYPE 7 H#LAZES, ## VTOSE Q_7,§
ELid, LCdt, OLILA, DLILESS % e (2.7.5.1)

liic, DLILDS 7 e e

bior]
[x1]

g

P

Lot s 7 b LB ek

LileE" 5 2 EE AR X

LJi1 &8 7 sk B E sk

o

fHiic&8 = TR (2.7.5.2)
THEREE HEE Bi [HMil-BE COMPATIEBLE  MODREM

CONTROL MULTIFLERERS ONW THIS SHSTEM. YoOUu

HAYE RCCOUNTED FOR B8 S0 FRE. NOTE: ALL

[PHL1L-ADCS INCLUDE DMil1-BE WMODEN CONTROL.

DHLIL UNIT 88 TYRE 7 HEAAH#H

LDOES DHLI1 88 INCLUDE A DMLI1-BET ##77## YES

[HLIL UNIT @8 LINES EMREBLEDR 7 He$1e##

FLSEUDD EEYEBORREDL: 7 H$EQS## (2.7.6)
27415 7 HHENOEE DH (2.7.7)
2741 CODECs: 7 HHCORE, ##% [C3ca (2.7.8)

MULTI-TTY SERVICE 7 HEY ## (2.7.9)
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RSBz S 7 b EAE ok
rRSB4- S 7 PR asIs B,
RF/RS1L17S 7 Mok o
RFad4 S 7 * o GG ¥

THE FRJFE4 DICSK  SYSTEM  CONSISTS OF AN
RH11 CONTROLLER AND UP TO EIGHT OF THE
RF&4 46 MILLICGN WORD MOVPNG-HERD [DISK
PACK DRIVES. HOW  MANY EREFPE84 DRIVES ARE
THCLUDED  TH THIS CONFIGURATION <8 TO &2
HOTE: IF YOUu HAYE TWO OR MORE FRFB24
DRIVES BUT FREFER T0O CONSERVE MEMORY BY
USING THE NON OYERLAFFED SEEE DRIVER.
AFPFPENL "/NO" TO THE NUMEBER OF DRIVES

RPa4- ¢ 7 Sk GHE ¥
B
RFEZ/RFPBZ S 7 Al ok
REBZ/REGBS" S 7 #HEEQCHE =
SYSTEM DISK 7 L T
Fegl s 7 HBHETTHH
Tuie & 7 A EIE b

Tuig s ¢ #HOCHE

3

DECTAPES 72 HHOCHE 4
PRINTERS 7 sl
LFG: TYFE 7 S F ¥

LF@: WIDTH 7 #ELIDH

LP@: LOWER CRSE 7% #ENOEE YES

LF8 FOR SYSGEN 7 By k¥
LISTINGS 7 HHENOHH#

CARD RERDER 7 .

CARD DECODE = $HO2SHE BEE

P. 7. RERDER 2 dky o

P. T. PUNCH 7 dky e

5]

(2.7.10)

(2.7.11)

(2.7.19)

(2.7.12)

(2.7.13)

(2.7.14)
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boi1 s 7 . B sIsE

THE D@11 NPR SYNCHRONOUS LINE INTERFACE
IS NOT SUPFORTED UMDER RSTSAE.  HOWEVYER,
TO DETERMINE THE CORRECT FLORTING DEVICE
ADDRESSES FOR OTHER SUFPORTED HARDMWARE,
WE NEED TO ENOW HOMW MAMY [E14°S ARE CON-
HECTED TO THIS SYSTEW (@& TO 163

pe11i s % Hoh G
bFr1178 7 HRE D
D11 e 7 ' B b
arveag ? HHENOF#

THE RESTSAE 2788 PACKAGE EMULATES THE
OFERATION OF THE IBM 2786 MODEL 1 DATA
TEANSHMISSION TERMINAL. THE FRCKAGE FPER-
MITE THE RETSAE  SYSTEM TO COMMUNICATE
HITH ANY IEM SYSTEM WHICH SUPFPORTS  THE
DEYICE, OR WITH ANOTHER RSTS 2788 SYSTEM.
THE 27&8 PACEARGE IS SOLD AND SUPFORTED
BY THE DEC COMMUNICATIONS GROUF. IT 1S
HOT INCLUDED IN THE STRNDARD RSTSAE KIT.
GO YOU HAVE THE 2780 PACKAGE AND WISH TO
INCLUDE IT IN THIS SYSTEM (YES OR MO

aveas 7 ¥EMNO#E YES
27e68 IMTERFARCE 7 HEDUHE DP11
HON-SUFFORTED DEVICES 7 ##Y ## YES
DMi1-A"S 7 Ao EE
DM11-DA"S 2 A EE
brRit-mR, C7S 7 A EE b
PRELLIR S 7 ok EE
PRAELIFP S 7 AR PG
LTaz-FPr g 7 AP A
D#id17S 7 ]SS
GT4e <1 ONLYY 7 ok G ok
LRSS <4 ONLY» 7 #E] b
KHAi1W <1 ONLY» 7 $o GG

(2.7.15)

(2.7.16)
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THE INSTALLATIOHW NAME HHCYSTEM TESTH## SYSTEM #11Z€

MARIMUM JORBS @ #H20EE 24 (2.7.17)
SMALL BUFFERS 7 #coh#s 40 (2.7.18)
BIG BUFFERS 7 HOLEH (2.7.19)
RECEIVERS 7 #HOCHE £ (2.7.20)
FOMER FRIL % #4#Y ## (2.7.21)
FI1F BUFFERING 7= Y &4 (2.7.22)

AN OFTIONAL FEATURE 0OF THE RSTSAE SYSTEM
ALLOWS THE FILE FPROCESSOR (FIFX TO LSE
FEEE SMALL OR BIG BUFFERS TO STORE DISK
DIRECTORY INFORMATION. THIS IMPROVES THE
SFEED OF DIRECTORY FROCESSING EBY ARWOID-
ING THE MECESSITY OF REREADING COMMONLY
USED DIRECTORY INFORMATIOM. DO YOU WISH
TO INCLUDE THIS OFPTION ¢YES OF MOl

FIP BUFFERING 7 BEY kE

RESIDENT DISK HANDLING 7 ##NO** YES (2.7.23)
RESIDENT S¥YS CALL DISFATCH % BENCHEH

RESIDENT SEND/RECEIVE % | HENCES

RESIDENT DIRECTORY LISTER 7 BENOEH

ccL 7 &8y ¥4 YES (2.7.24)
STANDARD CCL TARELE 7 BHY &% VES |

CCL LISTING ON LPB: 7 BENCHES

MATH FRECISION 7 #HZ HE 4 (2.7.25)
FUNCTIONS % #BY ## (2.7.26)
TIME FORMRT 7 BHCA%E AN

PRINT USING 7 Y B4 (2.7.27)
MATRICES 7 $#NO## VES (2.7.28)
ROLLIN 7 BRY H# (2.7.29)
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SYSGEN:IF YOU HARYE ANY SFECIAL REQUIREMENTS WHICH REQUIRE
SYSGEN:EDITING EITHER THE CONFIGURATION FILE (CONFIG. MAC)
SYSGEN:OF THE BATCH GENERATION FILE (SYSGEM. BAT». ABORT
SYSGEN:NOW EY TYPING “"CONTROLAC" AND THEN “TE". RESUME AT
SYSGEN:THISE FOINT EBY TYPING “EBATCH SYSGNZ'.,  OTHERWISE.
SYSGEN:TYPE "CO" TO CONTINUE WITH SYSTEM GEMERATION

ABS56 ocoaeao

SYSGEM: CHECKFPQINT TWO: IF ANY FROEBLEMS LEVELOF DURING THE
SYSGEN:BATCH GENERATION PROCESS WHICH FOLLOMWS, SYSGEN MAY
SYSGEN:BE ABORTED BY TYPING "CONMTROLATY AND “TE". RESTHRT
SYSGEN:FROM THIS POINT BY TYFING "EBRATCH SYSGENZ®.

$CH SYSGEN. BART

S2S? sogeaz

SYSGEN:MOUNT DEC-11-0RCOR-C-HC DISK (2788 PACKAGEY ON RE
SYSGEN:REARDY AND WRITE PROTECT THE [RIVE.

SYSGEN:TYFE "CO" WHEN READY

RO56G oeBeRe

$CO

$RUN MACRD
$RUN MACROD
$REUN PIP

SYSGEN:REMOYE DEC-11-0RCOA-C-HC FROM RE DEIVE 1

$RUN MACRO - N
$RUN LINK \G“TLD s N
$RUN LINK / oy oy
$RUN LINK / R )
$RUN PIF | piske e
$RUN CILUS

SYSGEN:MOUNT R FORMATTEDL RK CARTRIDGE ON DRIVE 1
SYSGEN:SET TO "RUN" AND WRITE ENAELE

SYSGEN:TYPE /CO’ WHEN READY TO LOAD THE MEW SYSTEM
RE56 BEEGOE
*eo e L o CR
(e
$RUN CILUS %é%

SYSGEN:REMOYVE DEC-11-OREFA~-D~HD  FROM  RE DRIVE ®
SYSGEN:MOVE THE RSTSAE SYSTEM [ISK FROM RE DRIVE 1
SYSGEN:TO DRIVE 8. BOOT NORMALLY TO BRIMNG UP RSTSAE
$F1

TIME:-11:684:28 EgaﬁrS Moo

DOS/EBARTCH Ves-zaC
$
RSTS VB&A-82 SYSTEM #11Z6

OFTION:

(2.5.2)

DRIVE 1. (2.8)

(Chapter 3)
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2.6.3 DECtape Software Using Short Form Questions

Bootstrap the DECtape using the hardware loader.

SYsSLOD vYeg-@1A (2.2.2)
CONSOLE FILL COUNT=@

DATE: z@-DEC-T4 (2.2.3)
DIALOGUE™ (2.2.3.1)

#DF :MONLIE. CIL/CO: @/HOABOCDTE: MONLIE. LOL
SYSLOD COMFLETE

ANSWER WITH CARRET OR Y/ CARRET:- IS YOUR LINE FREQUENCY S8 HERTZ®
DO YOU WANT TO DISAELE DIALOGUE FOREVERT NO

DOSABATCH Wo-zal

DRATE: 2@-DEC-74 (2.4.1)
TIME: 12:z@

DIALOGUE? YES

DO YOU WANT TO RESET CONMSOLE FILL COUNT? YES
FILL COUNT=&

ARE ANY DEVICES DOWNT NO

DO YOU WANT TO CHANGE LIMNE PRINTER? YES
Le11? YES

DVERPRINT? HNO

HAYE YOU GOT RK&Z DISK? NO

$LO 1,1 (2.4.2)

DRTE:-28-DEC-74
TIME:-12:26:2%5

$RUN DTB:PIP (2.4.3)
PIF ¥i@-82
#SY: CDT1:SYSGEN

$°C
K1

$EATCH SYSGEN (2.4.4)

$JOB SYSGEN[1,11
TIME:-12:%1:46
$RUN DTB:FPIP
$RUN LINK

$EUN PIF
$CH SYSGNZ
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SYSGEN:CHECKPOINT ONE: DURING THE CONFIGURATION DIALOGUE
SYSGEN:WHICH FOLLOWS, v0OU MAY REORT  SYSGEN  BY TYPING
SYSGEN: "CONTROLACY" AND THEN “TE". RESTART FROM THE EEGIN-
SYSGEN:NING OF THE DIRLOGUE EY TYFING "BATCH SYSGNL“.
$FUN SYSGEN

w#2A-DEC-T 4wk

BEGINNING OF RSTS/E SYSTEM GENERATION

RUESTIONS COME IN LONG AND SHORT  FORMS.

IF YOoU ARE FRMILIAR WITH THEM. ANSWER

"G FOR SHORT; OTHERWISE, RNSWER "L" FOR

LONG FORM.  AFPPEND "/R" TO ENRELE AUTO-

MATIC ANSHERS. FORM % &

MEDIA = DT
FOF-11sF8 7 NO

FFF £11/45% 7 YES

MAY MEMORY SIZE (K WORDS: 7 96
CLOCK 7 L

AC FRER 7 €@

CONSOLE TYPE © LAZ@
CKL11,LC11, DLLLR, DLALE S 7 4
DL14C, DLA1D/E % @

DC11°E 7 @

DL11E“S 7 4

DJ11°8 * @

DH11°S 7 @

PSEUDD KEYEOARDS 7 4

274175 7 NO

MULTI-TTY SERVICE * YES

(2.5.2)

(2.5.1)

(2.7.1)

(2.7.2)

(2.7.3)

(2.7.5)

(2.7.5.1)

(2.7.5.2)
(2.7.16)
(2.7.7)
(2.7.9)
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rS@gz" & 7

THE RJS@4/RJISBZE DISK SYSTEM CONSISTS OF
AN RH11i DEYICE CONTROLLER AND FROM ONE
TO EIGHT RE@Z <256K» OR RSE4 (512K WORL:
FIXED-HERD [ISK DRIVES., RESTSAE SUFPPORTS
ANY COMEBINATION OF REGZS AND RS@47S UP
TG A TOTAL OF FOUR DRIVES FOR SHAPPING
AND  NON-RESIDENT CODE (ARDITIONARL LUNITS
MRY EBE CONNECTED TO THE RH11, HOWEYER?.
FLEARSE ENTER THE NUMEBER OF EACH TYFPE OF
DRIYE <@ TO 4>

RF/RS11°S 7 &
RFB4°S 7 &
RFB2/RFEI‘ S % @
RKBI/RKBS S 7 &

SYSTEM DISKE = RF

A

RrEl S

THie S 7 @

TUiB"S 7 B

DECTAPES 7 2

FRINTERS T 1

LF@: TYFE % LS

LF@ FOR SYSGEN 7

IF THERE IS A LINE FPRINTER AVWAILAEBLE FOR
USE DURING SYSGEN <MUST BE LFPBRY, IT MWILL
BE USED TO PRINT THE SYSTEM LORD  HMAPS
AND, OFTIONARLLY, TO PRINT RSSEMELY LIST-
INGS OF THE SYSTEM TRELES AND TERMINAL
SERVICE MODULES. IF ¥0Ou HAVE A FRINTER
AND WANT THE ARSSEMELY LISTINGS ANDADR
LOAD MARS  PRINTEDR DURING SYSGEN. ANSHER
"WES", OTHERWISE ANSWER "NO".

LPB FOR SYSGEN 7 YES

LISTINGS % NO

CRRD RERDER % NO

F.T. RERDER 7 NO

(2.7.10)

(2.7.11)

(2.7.12)

(2.7.13)
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bo11-S T @
bF11°8 %

ONE 0OP11 OR DU11 SYNCHRONOUS LINE INTER-
FRCE IS REQUIRED FOR COFERATION OF THE
RETSA/E 2788 PACKAGE (IF INCLUDECD BELOW).
RDDITIONRL DP1i1 AND DUL4 INTERFACES MAY
BE CONNECTEDR TO THE LUNIEBUS FOR OTHER
PURPDSES. PLEASE SPECIFY THE NUMEER OF
THESE DEVICES ON THIS SYSTEM CINCLUDING
ANY TO BE USED EBY THE 2786 PACKRGE:»

DFP11-S 7 1

buiics

3

2

2788 * YES

2788 INTERFACE 7

THE 2v&8 PACKAGE REQUIRES EITHER A [F11
OrR DU11  SYHNCHRONQUS LINE INTERFACE FND
THE KG11-A <COMMUNICRTIONS ARITHMETIC
OPTION:X.  MWHICH TYFE OF SYNCHRONOUS LINE
INTERFACE WILL VYOUR 2788 PACKAGE USE
tbF11 OR DUL1:

27868 INTERFACE 7 [U11

HON-SUPFORTEDR DEYICES © YES

M11-R"S =+ @

DN11-DR'S * @

bRi1-A, C°S 7 @

FRE1LIRTS 7 B

FRELLIFP"S 7 @

DTRZ-FF'S * @

Dxi175 7 8

GT48 <1 ONLY: =+ @

LPE <41 ONLY» 1

KH1d4W <1 ONLY2 7 B8

(2.7.15)

(2.7.16)



THE INSTRLLARTION NAME

MAXIMUM JOBS T 24

SHALL BUFFERS 7 z4@

BEIG BUFFERE 7 1
RECEIVERS 7T €&
FOWER FARIL * YES

F1F BUFFERING 7 YES

RSTS/E System Generation

o SYSTEM #3ZFE

RESIDENT [DISK HANDLING T YES

RESIDENT SY¥S CALL DISPATCH 7 NO

RESIDENT SENDARECEIWE 7+ NO

RESIDENT DIRECTORY

CCL ? YES

LISTER = NO

STANDARD CCL TAELE 7 NEW

<PROGEAM:, CCOMMAND >
{PROGRAM:, CCOMMAND>
CPROGRAM:, CCOMMAND>
C{PROGRAM:, <COMMAND>
{FPROGRAMZ, CCOMMAND>
CCL LISTING ON LFP&:
MATH PRECISION 7 4
FUNCTIONS 7 ¥

TIME FORMART 7 AM
PRINT USING * VES
MRTRICES * NO

ROLLIN 7 YES

~

B

~

~

-~

FIF, FIFP
QUE, RUE
FIF, HELF
TTYSET, SET
JE

NG

(2.7.17)
(2.7.18)
(2.7.19)
(2.7.20)
(2.7.21)
(2.7.22)

(2.7.23)

(2.7.24)

(2.7.25)

(2.7.26)

(2.7.27)
(2.7.28)

(2.7.29)
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SYSGEN:IF YOU HAYE ANY SPECIAL REQUIREMENTS MHICH REGUIRE
SYSGEN:ELITING EITHER THE CONFIGURATION FILE (CONFIG. MACY
SYSGEN:OR THE BATCH GEMERATIOM FILE (SYSGEM. BATY, REQRT
SYSGEN:NOW BY TYFING "CONTROLASC® AND THEM “TE". RESUME AT
SYSGEN:THIS FOINT BY TYFING "BATCH SYSGNZ'. OTHERMISE.
SYSGEMN:TYFE “"CO" TO CONTIHNUE WITH SYSTEM GENERATIONM

RB5EG Baeooo
$Co

SYSGEN:CHECKFOINT TWO: IF ANY PREOBLEMS DEYELOP DURING THE
SYSGENEBRTCH GEMERATION PROCESS WHICH FOLLOMWS, SYSGEN MAY
SYSGEN:EE AREBORTED BY TYPING "CONTROLASC" AMD "TE". RESTRART
SYSGEN:FROM THIS POINT EBY TYFPING “BATCH SYSGHEY.

$CH SYSGEMN. BRT

SYSGEN:REMOVE DEC-11-0RSEBA-0-UCL FROM DECTAFE DRIVE @
SYSGEN:REMOVYE [DEC-11-0RSEBA-D-UCZ FROM DECTAPE DRIVE 1
SYSGEN:MOUNT  DEC-L1-ORSEA-D-UCL ON  DECTRPE DRIVE @
SYSGEN:MOUNT ODEC-11~0RCOR-C-LLC ON  DECTARPE DRIVE 1 c27e

SYSGEN:SET TO “REWOTE®" AND "WRITE LOCKED®
SYSGEN:TYFE "CO" WHEN READY

AB56 ro6o06
$CO

$RUN FIF
$RUN MRCRO
$RUN MACRD
$RUN PIF
$RUN FIF
$RUN MACRO
$RUN EDIT
$FEUN MRCRO
$RUN PIP

SYSGEN:REMOVE GEC-11-0ORSERA-D-UCL FROM DECTRPE DRIVE @
SYSGEN:REMOVE DEC-11-0ORCOA-C-UC FROM DECTAPE DRIVE 1
SYSGEN:MOUNT [DEC-11-0RSEAR-D-UCE OM DECTAFE LRIVE @
SYSGEN:MOUNT DEC-11-0RSER-D-UCE  ON  DECTAPE [CRIVE 1
SYSGEN:SET EBOTH TO “"REMOTE" AND "WRITE LOCKEDR"
SYSGEN:TYPE "CO" WHEN READY

ReSH oebeoo
$C0

$RUN FIF
$RUN LINKE

$FEUN FIF
$FUN FPIF
$RUN LINE

$RUN FIF
$RUN PIF
FRUN LINEKE

$FUN FPIF
$FUN FIP

(2.5.2)
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SYSGEN:REMOVE DEC-141-0RSER-D-UCE FROM DECTARPE DRIVE &8
SYSGEN:REMOVE [DEC-11-0ORSEA-D-UCZE FROM DECTRPE DRIVE 1
SYSGEN:MOUNT A NEW FORMATTED CECTAFE CN LNIT &
SYSGEN:SET TO "REMOTE" AND "WRITE EMABLEDR"
SYSGEN:TYFE "CO" WHEN RERADY

RS0 abepoo
$CO

$REUN PIF
$RUN CILUS
$FUN FPIF

SYSGEN: WHEN SYSLOD IDENTIFIES ITSELF,
SYSGEN:RESPOND RS FOLLOWS TO THE PROMPTING:
SYSGEN:CONSOLE FILL COUNT = <RETURNX
SYSGEN:DRTE: COD-MER -
SYSGEN:DIRLOGUE? LRETLRMN

SYSGEN: BDF : /NG 25€:49/°TO: 4 HOSBOCDT : RETE. LOL

$RUN CILUS

SYSLOL ve&e-a1hr

CONSOLE FILE COUNT=

DATE: ze-DEC-74

DIARLOGUE®

$OF /NG 256 :48°TO: 4 °HOABOCDT : RETE. LLCL

sesLol COMPLETE

RSTE VBER-BE SYSTEM #3722 (Chapter 3)

OFTION:
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2.7 CONFIGURATION QUESTION CONSIDERATIONS

The questions printed during the SYSGEN dialogue concern the hard-
ware configuration parameters and software options. Those parameters
and options requiring more explanation than available in the long form
of the question are explained in this section. The explanations appear
in the order in which the program prints the related questions. Appen-
dix D of this manual lists the memory requirements for most hardware:
and software available. '

2.7.1 Central Processor Unit and Options

The first three hardware questions concern the PDP-11/78 hardware
and the type of floating point processor (if any). The response to the
PDP-11/78 question determines the type of memory parity error handling
code to be assembled into the Tables (TBL) module. (The PDP-11/78
parity memory is not compatible with the parity memory used on PDP-11/4§
and PDP-11/45 processors.)

The answers to the FPP, FIS, MATH PRECISION, and FUNCTION questions
determine which mathematical package is included in the BASIC-PLUS Run
Time System. See Section 2.7.25 for a description of the different
mathematical packages.

The response to the MAX MEMORY SIZE question determines the size
of a system table (1 word for each 1K section of memory). To avoid re-
generating the system, any memory to be added later should be accounted
for in this response.

2.7.2 Clocks

The RSTS/E system can operate with one of two types of system
clocks. The KW1ll-L Line Time Clock divides time into intervals based
on the line frequency of the power source - either 5@ Hz or 6§ Hz.
(The designation Hertz (Hz) is the international standard of measure-
ment for cycles per second.) The KW1ll-P Programmable Real Time Clock
can also employ the line frequency of the power source. However, the
KW1l1l-P has a crystal-controlled oscillator which can be used as the
system time base independent of the power source frequency. The crys-
tal operation KW1ll-P is beneficial in areas where the line frequency
of the power source is not constant.

The answer to the CLOCK question determines which type of clock
RSTS/E will use and, for the KWll-P, which mode of operation (line
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frequency or crystal) is desired. If line frequency is used for either
clock, SYSGEN prints the AC FREQ question and omits the KWl1ll-p
INTERRUPT RATE question. If the crystal mode of operation is indicated,
SYSGEN omits the AC FREQ question but prints the KW1ll-P INTERRUPT RATE

question.

2.7.3 ‘AC Power Frequency

The PDP-11 computer requires alternating current (AC) power input
and is able to run on 6@ Hz frequency, as is standard in the
United States, or on 5@ Hz frequency, as is standard in many other
countries. If the computer operates with the KW1ll-P clock at line
frequency or with the KW1ll-L clock, SYSGEN prints the AC FREQ question.
The answer to the question must be either 5§ or 6@, depending on the
standard frequency of the power input.

2.7.4 KW1ll-P Interrupt Rate

The KW1ll-P 1@ KHz crystal-controlled oscillator allows time to be
divided to a desired interrupt rate given as times per second. 1ff is
the recommended interrupt rate for all RSTS/E systems.

2.7.5 Terminals and Terminal Interfaces

2.7.5.1 Keyboard Numbers and Interfaces - The RSTS/E system is de-

signed to handle a maximum of 64 terminals. Each terminal is as-
signed a keyboard number ranging from g to 63. The console terminal
is given the keyboard number @ on all RSTS/E systems and is referenced
by the device designator KBf:. SYSGEN requires the user to enter the
type of console terminal so that the RSTS/E terminal service and the
terminal drivers in the initialization code and in ROLLIN can add

the correct number of fill characters.

The assignment of a keyboard number, other than that of the con-
sole terminal, is determined by the type of line interface to which
the terminal is attached. The local installation can have any com-
bination of local and remote line interfaces as long as the total num~
ber of terminal lines and pseudo keyboards does not exceed 63, not
including the console terminal. The assignment is important because
the system manager must specify the terminal speeds allowed on each of
the variable speed lines in the system based on the keyboard number.
(See the description of the TTYSET.SPD file in Section 7.4.1 of the
RSTS/E System Manager's Guide.)
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The order in which RSTS/E assigns keyboard numbers is as follows:
the system console terminal; all XKL11l, LCl1l, DL1l1lA, and DL11B lines;
DL11C and DL11D lines; PK (pseudo keyboards); DCll (remote dial);
DL11lE (remote dial); and DH1ll lines in increasing order of unit number
and increasing order of configured (enabled) lines within each unit.

2.7.5.2 Interface Considerations - The answers to the configuration

questions concerning the number of each type of terminal interface
must accurately reflect the hardware configuration. For example,
DL11C and DL11D interfaces are similar in construction and operation
to the DL1l1A and DL11B interfaces. However, the interfaces have
different ranges of UNIBUS addresses. Because of this similarity,
improper configuration of the terminal interfaces at both the hard-
ware and software level is a common problem for new ins*allations.
It is recommended that the system manager rely on the automatic
answer facility to verify the terminal interface configuration.

If the number of DH1l multiplexers specified is non-zero, SYSGEN
prints several questions for each unit. The first question requires
that the type of DH1l be specified. The second question is printed
only when the type of DH1ll is capable of employing a separate DM11-BB
modem control. The final question requests the number of lines to
enable on the DH1ll unit.

The DH11-AA and DH11-AC multiplexers are identical except for
power requirements. The DH11l-AA and DH11l-AC can be wired for mixtures
of automatic answer, local EIA, and local 20-milliampere lines. Both
types require the DM11-BB modem control multiplexer if automatic answer
data sets are to be connected to either unit. Because the DM11-BB modem
control multiplexer is optional on the DH11-AA and DH11-AC, SYSGEN in-
quires about its presence.

The DH11l-AB multiplexer is identical to the DH1l1l-AA but is wired
for telegraph and telex lines. Modem control is meaningless for tele-
graph service and SYSGEN does not print the question concerning the
DM11-BB. RSTS/E does not provide specific support for telegraph
or telex line disciplines. The DH11l-AB is treated as a DH1l1l-AA without
modem control.
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The DH11-AD and DH11l-AE multiplexers are functionally identical
to a DH1l-AA unit. The DH11l-AD multiplexer includes modem control on
all 16 lines and therefore implements 16 EIA/CCITT (RS232-C) compatible
lines with full data set control. This modem control is functionally
identical to the DM11-BB. The DH1l1l-AE multiplexer is wired for 16 EIA
local lines without modem control. Neither unit allows the mixture of
line types as the DH11l-AA and DH1l1-AC units do. For DH11-AD and DH1ll-
AE multiplexers, SYSGEN does not print the question concerning the
DM11-BB.

The answers concerning the type of DH1l and the presence of a
DM11-BB must accurately reflect the hardware ordering of the devices.
The DH1l and the DM11-BB both have floating vectors; the DH1ll is also
a floating address device. The presence or absence of floating address
and vector devices can affect the correct address and vector assignments
of other hardware. The SYSGEN unit numbering assumes increasing UNIBUS
addresses. For example, if DH1ll unit @@ has base address xxxxxx depend-
ing on other floating address devices present, unit @1 has the address
assignment xxxxxx+20.}

DM11-BB units, like DH1l units, are numbered according to increas-
ing UNIBUS addresses. DM11-BB addressing begins at 778588 for unit @,
is followed by unit 1 at 77¢518, and continues in increments of 18
(octal). DM1l1-BB interrupt vectors are assigned in the floating vec-

tor space in the order of increasing unit numbers.

For RSTS/E to operate properly, the lowest numbered DM11-BB unit
must be connected to the lowest numbered DH11l unit which is to provide
modem control. The next higher DM11-BB unit must be connected to the
next higher DH1l unit which provides modem control. The sequence con-
tinues for any remaining DM1l1-BB units. For example, DM11-BB unit #
can be connected to DH1l unit 2 provided that DH1l units § and 1 do
not include modem control. By the same reasoning, connecting DM11-BB
unit 2 to DH1l unit @ is always illegal.

!For more information on floating address and vector assignment, see
Appendix G of this manual.
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If automatic answers are enabled, the SYSGEN program counts the
number of DM11-BB modem control multiplexers found on the system.
SYSGEN can not determine which DM11-BB is attached to which DH11.
Therefore, the indeterminate answer (**?22*%*) is given for the DM11-BB
question. The system manager must determine from the hardware configu-
ration which DH1l units include a DM11-BB and he must report the pres-
ence or absence of the unit in response to the DM11-BB question. If
automatic answers are enabled, typing either the RETURN or LINE FEED
key in response to the DM11-BB question causes SYSGEN to print the
number found. SYSGEN verifies that the number found equals the number
reported present. If the two numbers are not equal, SYSGEN prints a
question allowing the system manager to reconsider his answers. If he
does reconsider, SYSGEN restarts the terminal-related questions.
Otherwise, SYSGEN uses the number of DM11-BB units reported present
(not the number found) and continues the dialogue.

The last question for each DH1ll unit is the number of lines to
enable.' SYSGEN permits a total of 63 single line interfaces, enabled
DH1l lines, and pseudo keyboards. (The console keyboard is always en-
abled.) If more than 63 lines are configured, SYSGEN repeats all the

terminal related questions.

Each line of a DH1l1l need not be enabled. Therefore, RSTS/E can
be configured for less than the maximum number of 16 lines physically
present on each DH1l. Less than 16 lines are enabled when memory must
be conserved or when the limit of 63 lines must not be exceeded. For
example, if four DH1l units are present, at most 63 of the 64 possible
lines can be enabled. If N lines (where N is less than 16) are enabled
for a DH1l, SYSGEN does not enable lines numbered N through 15 on the
DH1l. Lines not enabled will not be available for use and will be
treated as nonexistent. Thus, when 10 lines are enabled, lines #
through 9 will be operational and lines 1§ through 15 on that DHI11l
cannot be used without regenerating the system.

If possible, all DH1l lines should be enabled during the system
generation so that unused lines can be enabled in the future without
regenerating the system. The SYSGEN questions do not specify which
enabled DH1l lines are actually to be used or which lines are to have
modem control enabled. The SYSGEN questions are supplemented by the
SETKEY initialization option which allows any keyboard line to be
temporarily disabled and which must be used to enable modem control.

' The SETKEY initialization option also enables DH11l lines but only
those lines configured (enabled) at SYSGEN time. Refer to Section
3.5 for operational details.
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2.7.6 Pseudo Keyboards

Any number of pseudo keyboards (up to 63) can be configured into
the system. Each copy of the BATCH system program requires one pseudo
keyboard to run user jobs. If the installation plans to run several
copies of BATCH simultaneously, at least that number of pseudo key-
boards must be specified. One additional pseudo keyboard is necessary
for each application to be implemented using the pseudo keyboard fea-
ture described in Section 4.5 of the RSTS/E Programming Manual.

2.7.7 2741 Terminals

RSTS/E supports 2741 compatible terminals connected to DL11D,
DL11lE, and DCll single line interfaces or a DH1l multiplexer. 2741
terminals normally use the RS232 EIA standard connection; hence, they
can be connected locally to the computer through null modems to any
of the above named interfaces or can be connected through data sets
or acoustic couplers for operation over telephone lines.

2741 support can be included for single line interfaces only
(DL11D, DL1lE or DCll); for DH1ll multiplexer lines only; or for both

single line interfaces and DH1l multiplexer lines.

2,7.8 2741 Code and Keyboard Arrangements

RSTS/E supports four code and keyboard arrangements as shown in
Section 5.8 of the RSTS-11l System User's Guide. The system manager

must define the code or codes he wants his system to support so that
they are assembled into the terminal service module. He can include
any combination of one to four of the four supported codes.

If more than one code is configured, a small routine is included
in the terminal service to enable a user at a 2741 terminal to change
codes. The first code named in response to the configuration question
is assigned as the system default. For example, if both Correspon-
dence and EBCD 2741 terminals are to be supported but EBCD is the pre-
ferred default, type EBCD, CORR in response to the 2741 CODE gquestion.

2.7.9 Multiple Terminal Service

The multiple terminal service option allows one BASIC-PLUS program
to simultaneously interact with several terminals on one I/O channel.
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With the multiple terminal service on the system, a BASIC-PLUS program
can control several keyboards by establishing a master keyboard on a
single channel and by reserving various other keyboards as slave termi-
nals. To perform input or output, the program executes standard Record
I/0 statements on that single channel and utilizes special software
options to determine the unique keyboard being serviced. Additionally,
in absence of keyboard input, the system can automatically stall pro-
gram execution and make the program eligible to run when keyboard in-
put is pending from a particular keyboard or any keyboard controlled

by the program. Thus, a single program can interactively service

low volume keyboard input and output associated with several stations.
This procedure eliminates the need to run separate copies of the same
program at each terminal when several terminals must perform a simi-
lar function. The option is explained in Section 4.1 of the RSTS/E
Programming Manual.

2.7.10 Disk Devices

Disks in the RSTS/E system operate in either the public or private
structure. The disk which contains the system accounts and executable
code of RSTS/E is called the system disk and .is the first disk of the
public structure. All other disks in the system are referred to col-
lectively as non-system disks.

The most practical use of the system disk on the RSTS/E system is
as a removable disk as opposed to a fixed head disk. If the system disk
is either an RK@5 or RK@3 disk cartridge or an RP@2, RP@3 or RP@4 disk
pack, it can be removed from the computer area when the system is not
operating and kept in a safe place, thereby reducing the chances of
inadvertent or malicious destruction. To preserve the contents of a
fixed head disk, a copy must be transferred to a secondary medium each
time the system is shut down.

Optimum performance is obtained if the system is configured with
a moving head disk (removable) and an auxiliary swapping disk (fixed
head). With such a configuration, the swapping of user jobs into and
out of memory is faster and more efficient. Disk accessing operations
on the moving head system device can then be confined to manipulating
user files and directories while the faster fixed head device takes on
the burden of moving user jobs into and out of memory. In such a case,
the auxiliary swapping disk acts as a logical extension of the system
disk while the system is operating but contains no valuable system data
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when the system is not operating. At the start of time sharing opera-
tions, the initialization code creates the necessary files on the
auxiliary swapping device.

If a large amount of public storage space is required on the sys-
tem, a single RP@2, RP@F3 or RPP4 disk pack drive is preferable to mul-
tiple RK@5 or RKQ3 DECpack disk drives. The use of multiple devices in
the public structure increases the overhead required in file operations,
since, each time a file is created within the public structure, the
directories of each public device must be searched to ensure that a
file of the same name does not already exist. An alternative method
of structuring the disks to reduce system overhead in configurations
using multiple drives is to use private disks rather than public
disks. 1In systems having several types of disk devices, the decision
is left to the system manager as to which device is to be used as the
system disk and which devices are used in the public and private disk
structure.

g

The RKllC/RPii—C, and RH11l controllers allow several drives to
perform segk“éperations simultaneog§lyl Since the controller is not
busy during seek operationssy ,EE%;Er%psfers can be overlapped with
seeks in prd on ¥ drives. On systems with two or more drives
on the samgwcgntfgiigi; SYSGEN normally configures an overlapped seek
driver to accelerate processing on the related disk subsystem.

/

Since the overlapped seek drivers require more memory than the
non-overlapped drivers, SYSGEN allows the system manager to include the
non-overlapped version in place of the standard overlapped driver.

The advantages in throughput afforded by the overlapped driver normally
outweigh the disadvantages of the additional memory required. There-
fore, the overlapped drivers are recommended for all systems with
multiple drives on the same controller. To have SYSGEN substitute a

non-overlapped seek driver, append /NO to the number specified in re-
sponse to the questions concerning the number of drives.

A standard address and vector have been defined only for one floppy
disk system (two drives). If the RX1l floppy disk is on the system and
the standard address and vector assignments are used, simply type the
number of drives in response to the RX@1l question. SYSGEN then uses the
standard address and vector for RX1ll unit @ (drives # and 1). If non-
standard address and vector assignments are to be used, append the
switches /A:x and /V:y to the number of drives. Give the non-standard



RSTS/E System Generation

16-bit address in place of x and the non-standard vector in place of y
in the switches. The following sample shows the procedure.

RXfg1's #2244 2/A:177178/V:264

2.7.11 Peripheral Devices

The use of peripheral devices in the RSTS/E system reduces the
burden of storage requirements on the disk devices and provides a con-
venient medium for file archives. Program and data files that are not
frequently used can be stored on magnetic tape (DECtape or magtape),
paper tape (high speed, fan-folded or Teletype), and cards (marked or
punched) and accessed readily when required. DECtape and magtape pro-
vide a large capacity storage medium for critical file information.

Production of hard copy output on the RSTS/E system can be im-
proved by the use of multiple line printers, each having distinct
. operating characteristics which must be specified during system gener-
ation. A hardware modification can be made to a line printer to in-
hibit the form advance (automatic page ejection) every 66 lines and
thus allow the user flexible control over vertical formatting. This
feature is made available to users by the MODE option in the OPEN
statement as described in Section 3.2 of the RSTS/E Programming Manual.

2.7.12 1P@: for SYSGEN

During system generation, four files (load maps) containing mem-
ory allocation information are created. For magtape and DECtape dis-
tribution media, the files are written to the resultant LICIL tape
which contains the RSTS/E system. For disk cartridge distribution
media, the files are retained on the system generation disk. The load
maps are standard ASCII text files with filenames RSTS.MAP (monitor),
OVR.MAP (overlay code), INIT.MAP (initialization code), and BASIC.MAP

(Run Time System).

Since the load maps contain information essential to problem di=~
agnosis, they should be printed at some time. If line printer unit §
is available for use, SYSGEN can print the load maps during system
generation whether or not a line printer is configured into the RSTS/E
system. If line printer unit # is not available or if the user prefers
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to perform the printing at a later time using the PIP program, he can
omit the system generation printing. The load maps are retained-ea the

LICIL tape and on the system generation disk.

To print the load maps during system generation when the line
printer is available, type YES. in response to the LPg: FOR SYSGEN
question. As a result, tQ? four load maps are automatically printed

later in the system generation process. Printing takes about 1§ min-
utes on a 348 line per minute printer. For magtape and DECtape dis-
tribution media, a directory of the LICIL tape is also printed at

unit @ rather than at the console terminal. When the line printer is
available, SYSGEN prints the question concerning listings described in
Section 2.7.13.

To omit printing the load maps during system generation, type NO
in response to the LP@: FOR SYSGEN question. As a result, the load
maps are not printed but the files are available for later printing
as described above. For magtape and DECtape distribution media, the
directory of the LICIL tape is printed at the console terminal rather
than at the line printer. In addition, SYSGEN does not print the ques-

‘tion concerning listings described in Section 2.7.13.

2.7.13 Listings

During the system generation process, the system tables and ter-
minal service modules are assembled. An additional assembly is per-
formed if concise command language entries are created as described in
Section 2.7.24.

Since each of the assemblies is unique to the installation, the
assembly listings provide information valuable for documentation and
maintenance purposes. If the LP@: FOR SYSGEN question is answered
with YES, SYSGEN prints the LISTINGS question to allow the listings
to be printed during the system generation process. If the answer to
the LP@: FOR SYSGEN question is NO, SYSGEN does not print the LISTINGS
query. In certain circumstances, the listings can be printed at a
later time.

The ability to print the listings at a later time depends on
whether or not the listing files TBL.LST (system tables) and TTY.LST
(terminal service modules) are retained. If the system generation disk
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is an RF type, the files are not retained because they can not physi-
cally fit on the disk. Therefore, the listings must be printed during
system generation or they can never be printed. If the system genera-
tion disk is either an RK cartridge or RP pack, the files are retained
on that disk. If magtape media is used, the files are retained on the
LICIL tape created during system generation. The files can be printed
from the LICIL magtape by using the PIP program under either DOS or
RSTS/E. The files do not fit on one DECtape and are therefore not re-
tained on the LICIL DECtape.

To print the listings at system generation time, simply type YES
in response to the LISTING and CCL LISTING questions. As a result,
the listings are automatically printed later in the system generation
process. The listings are quite lengthy and take approximately 38
minutes to print on a 3@ line per minute printer. To omit printing
the listings, type NO to the LISTING question.

2.7.14 Card Codes

If the RSTS/E system has a card reader, the user must configure
one of three card codes. These card codes are presented for reference
in Appendix D.3 of the BASIC-PLUS Language Manual. The standard card
code is DEC@29 code.

2.7.15 278 Package

The 278@ capability on RSTS/E allows a user to communicate with
IBM 36¢ and 378 and other DIGITAL PDP-11 computers having the 2788
Data Terminal capability described in the RSTS/E 278f User's Guide.
The RSTS/278# software is not included in the standard RSTS/E distribu-
tion media but is sold and supported as a separate product. If the

2788 capability is to be included in the system, the 278f software
must be available on the same medium as the RSTS/E distribution media.
Messages printed during the standard system generation tell when to
mount the tape or disk containing the RSTS/278f software. The RSTS/E
computer must have the KGllA communications arithmetic unit and either
a DPll or a DUll synchronous line interface unit. If answers to the
SYSGEN questions indicate that neither a DPll nor DUll interface is
present, the question concerning the 278§ package is omitted.
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2.7.16 Non-Supported Devices

Devices not supported by RSTS/E may be attached to the computer
on which time sharing operations are conducted. Although thé system
cannot address these devices, their existence must be known so that
proper floating address and floating vector assignments can be made.
If a positive answer is given to the non-supported device question,
SYSGEN prints each device name and requires the user to type the number

present on the system.

2.7.17 Maximum Number of Jobs

With sufficient hardware, RSTS/E can handle up to 63 simultaneous
jobs. The maximum number of jobs must be specified at system genera-
tion time since this parameter determines the size of several monitor
tables. The number can be adjusted downward when the JOB OR SWAP MAX
CHANGES query is answered as described in Chapter 3. The maximum num-
ber of jobs can not be increased above the configured maximum unless

the system code is regenerated.

The maximum number of jobs which can be run efficiently depends
on the memory space available and the number and types of disks on
the system. Memory space requirements are defined in Appendix D.

To calculate the effect of disk devices, consult the material in

Chapter 3 concerning swapping.
Jobs on the system are numbered sequentially from one to the
maximum number the system can handle. Jobs include both those attached

and detached.

2.7.18 Small Buffers

The RSTS/E system handles transfer requests and file processing
requests by means of intermediate memory storage, called small buffers.
These buffers are considered a system resource, .and a sufficient num-
ber must be configured at system generation time. If an insufficient
number is configured, jobs running on the system can become stalled
waiting until enough buffers are freed by jobs currently claiming

their use.
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Small buffers are l6-~word blocks residing in the Monitor part of
memory. The number needed by a system at any one time depends upon
the dynamic requirements of the jobs on the system. For efficient
system operation, it is recommended that at least 1f small buffers be
allocated for each possible job. Thus, on a 32-user system, 32¢ small
buffers should be available. (An indicator of good system performance
is that the number of free small buffers, as reported by the SYSTAT
system program, never drops below ten. Refer to the description of
SYSTAT in Section 7.2 of the RSTS/E System Manager's Guide.

On systems configured for 16 or more jobs, 1§ small buffers for
each job is usually an adequate number. However, on systems configured
for fewer than 16 jobs, it may be advantageous to include more than 1§
small buffers per job. For example, each active terminal requires 4
or 5 small buffers for performing input and output operations. A sys-
tem having 8 terminals therefore needs between 32 and 4§ small buffers
if all terminals are to be simultaneously active. Each active job re-
quires three small buffers. Thus, if the same system required that
ten jobs be able to run simultaneously, 3@ more small buffers would be
needed. For each job that will run detached from all terminals, sub-
tract the four small buffers required for terminal I/O. A running
total on the 8-terminal, l@-job system is 62 small buffers for these
two simple processing requirements.

Next, in the sample system, consider what kind of processing is
necessary. One small buffer must be added for each open file on the
system. If each program running on the system opens two disk files,
2f more small buffers must be added. If all the active programs open
the maximum number of files simultaneously, 12@ small buffers must be
available. (BASIC-PLUS allows 12 open channels per user program.) In
an average system, the two file situation is much more likely, so the
sample system requires 2@ more small buffers for a total of 82.

The system requires small buffers for certain transient opera-
tions. One small buffer is used for each disk transfer queued by the
monitor. Programs such as QUEMAN, QUE, ERRCPY, RJ2788, BATCH, and
SPOOL communicate through the SEND/RECEIVE system function call which
claims one small buffer for each message queued for a receiving job.
Normally the buffers used for these operations are employed for very
short time periods (fractions of a second) but a reasonable number of
buffers should be available. On the 1f job, 8 terminal system, a rea-
sonable number is approximately 2§ more small buffers.
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Line printers on the system exhaust as many as one third of the
available small buffers. A lower number of available small buffers
places a larger burden on the system. For example, if 3¢ small buf-
fers are available for use by the printer driver, the system can have
9#8 characters buffered for output to the line printer. Assume that a
line printer is running at 3@@ lines per minute (5 lines per second)
and that an average line is 9@ characters. Such a line printer empties
the buffers in two seconds. A spooling program for that line printer
would have to be swapped into memory every 2 seconds to keep the 1line
printer running at full speed. (For a line printer running at 12¢8
lines per minute, a swap operation would be necessary every one half
second.)

The total requirement on the 1§ job, 8 terminal system is nearly
149 small buffers for an average system load if the transient require-
ment for 24 is added and one third of the subtotal is added to handle
the line printer running full speed (38@ lines per minute). Thus, the
guideline of 1§ small buffers per job is too low on such a small system.
Moreover, if small buffers were subtracted from 14f¢ to account for idle
terminals and detached jobs and to allow for some slow down in line
printer operations, the guideline is still inadequate. On such a sys-
tem, between 12 and 14 small buffers per job is a better approximation.
For larger systems having 16 or more jobs, ten small buffers per job is
usually a good approximation. Except for occasions of heavy keyboard
and line printer activity, enough free small buffers will be available
to maintain good system throughput.

2.7.19 Big Buffers

Big buffers are 256-word blocks of monitor memory used for DEC-
tape and 2788 operations. Since the SYSGEN prbgram automatically con-
figures four big buffers for 278@F software, big buffers need be con-
figured only if DECtape is on the system. Consequently, SYSGEN prints
the BIG BUFFER question only if DECtape is on the system.

On systems without 278 software but with DECtape devices, one
big buffer is normally provided for each DECtape drive. However, one
big buffer per drive is not a definite requirement since one big buffer
can accommodate any number of DECtape drives for non-simultaneous opera- .
tions. Experience indicates that, unless DECtape usage is heavy, two
big buffers are sufficient even for four drives. Three big buffers are
recommended for six drives and four big buffers are recommended for
eight DECtape drives.
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On systems with both RSTS/278f¢ software and DECtape drives, one
big buffer is sufficient for eight DECtape units. The four big buffers
automatically included for RSTS/278@ software are available for DECtape
operations when the RSTS/278f# software is not operating. 1In any case,
the SYSGEN program does not allow less than one big buffer when DECtape
is present on the system. This fact applies whether or not the 2789
software is present.

2.7.20 Receivers

A receiver is a job capable of performing interjob communication
using the SEND/RECEIVE system function call described in Section 7.2.12
of the RSTS/E Programming Manual. The QUEMAN job and each SPOOL and

BATCH job running on the system performs as a receiver. Enough receiv-~

ers must be configured for such jobs and for additional programs which
declare themselves receijvers. For example, on a system running one
SPOOL program and one BATCH program, configure at least three receivers
(QUEMAN, SPOOL, and BATCH).

2.7.21 Power Fail Recovery Code

RSTS/E systems can attempt to recover from a momentary power fail-
ure by performing an automatic restart procedure. A momentary power
failure is defined in Section 5.3 of the PDP-11/78 Processor Handbook
and in Section 2.7.1 of both the PDP-11/48 Processor Handbook and
PDP-11/45 Processor Handbook.

2.7.22 File Processor (FIP) Buffering and Disk Caching

The optional FIP buffering module accelerates file processing on
the RSTS/E system. The module reduces the number of accesses to the
disk by maintaining more than one disk directory block in memory .

Normally, RSTS/E employs only one permanently allocated 256-word
buffer to store disk directory information. File processing is often
delayed because, at any given time, the directory block which the file
processor needs is not the one currently in its buffer.

The FIP buffering module claims, from the normal buffer pool, free
small or big buffers and stores additional directory blocks in the buf-
fers. Frequently used blocks are thus kept in memory to avoid accesses
to the disk. If any of the buffers are required for their standard



RSTS/E System Generation

uses, the system releases them from the FIP buffering module. The num-
ber of buffers configured for other system operations need not be in-
creased when FIP buffering is included on the system.

The system manager can enhance FIP buffering on RSTS/E by allocat-
ing memory solely for the module. FIP buffering is like cache memory
operation wherein faster access semi-conductor memory holds frequently
used code or data to avoid accesses to slower core memory. FIP buffer-
ing is a disk caching mechanism which maintains frequently used disk
directory blocks in memory to avoid accesses to the slower access disk.
The CACHE command in the TABLE OPTION portion of the DEFAULT and START

options can reserve a fixed amount of memory for FIP buffering.

Memory reserved for disk caching is exhausted by the FIP buffer-
ing module before small buffers are employed. The reserved memory thus
prevents degradation of performance on a heavily loaded system when
small buffers are most likely to be claimed by user jobs and are most
needed for FIP buffering. (See Section 3.6.3.7 for more information
on disk caching and the CACHE command.)

The FIP buffering module increases the size of the monitor and is
therefore an option on all RSTS/E systems. (See Appendix D for infor-

mation on the size of optional modules.)

2.7.23 Resident Code

Certain portions of the overlay code can be configured resident
in memory during time sharing rather than stored on the disk. Per=-
formance is thereby improved on systems where that code has heavy
usage.

The most important code in terms of system performance is the
disk handling code. This block of code includes: the system routines
for disk file creation; OPEN, CLOSE, and RENAME routines; some routines
needed to process the RUN command; general routines for opening other
devices, deassigning devices, fetching error messages, looking up files
by name; and for logout. It is recommended that systems with more
than 56K words of memory have disk handling code resident.
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The SYS call dispatch code is used whenever a program executes
a SYS call to the file processor (FIP). The code is called to dis-
patch to other non-resident or resident portions of monitor code.
It is recommended that the SYS call dispatch code be made resident on
any system having more than 64K words of memory and using FIP calls
for many programs. '

The SEND/RECEIVE code provides inter-job communications for such
programs as QUEMAN, BATCH, SPOOL, and RJ2788. SEND/RECEIVE code is
entered through the SYS call dispatch code. It is not recommended
that this code be configured resident unless system operations include
frequent usage of programs executing the SEND/RECEIVE SYS call and the
related SYS call dispatch code is also made resident.

The directory lister code is executed for CATALOG command opera-
tions and gathers information concerning disk directories. It is
small but is less important than the disk handling, SYS call dispatch,
and SEND/RECEIVE code. Since the system program DIRECT is more effi-
cient than the CATALOG command, it is recommended that DIRECT be used
wherever possible. Hence, little reason exists to make this code

resident.

2.7.24 Concise Command Language (CCL)

The SYSGEN program allows the user to include or omit the CCL
capability described in the introductory material of Chapter 4 in the
RSTS-11 System User's Guide. This capability provides a set of key-

board commands which run programs stored in the system library. If
the CCL capability is included, one of three options is possible:
accept a standard set of commands, define a new set of commands, or
add new commands to the standard set.

The standard .et of CCL commands involves the following programs
and consists of, the related commands.

DIRECT DIR"
EDIT EDIT
EDIT CREATE
PIP HELP
PIP PIP
QUE QUE
SYSTAg, SYS
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TTYSET SET
UMOUNT MOUNT
UMOUNT DISMOUNT
COBOL COBOL
COBOL CBL
SORT11 SORT
SORT11 SRT

The programs listed are automatically included in the system 1li-
brary and are coded so that the standard CCL commands function properly.

SYSGEN allows a unique set of commands to be defined by either add-
ing to the standard set or creating a completely new set. The programs
defined to run by CCL commands must conform to standards described in

Chapter 8 of the RSTS/E Programming Manual. The system manager can add

6 new commands or can create a new set containing as many as 2@ commands.
To define the commands, simply type the program name and the command
separated by a comma. To change the standard set of CCL commands, a new
set must be entered which includes any desired commands from the stan-
dard set and any additional commands required. To restrict usage of

CCL commands on the system, adjust the protection code of the related

program.

The precedence of CCL commands is above that of RSTS/E commands
and BASIC-PLUS immediate mode statements. As a result, the system
manager can control the use of a command or an immediate mode state-
ment on his system. For example, he could specify a command BYE which
performs certain operations before allowing a user to log off the sys-
tem. As another example, he could specify a command PRINT which per-
forms operations different from those of the BASIC-PLUS immediate mode
PRINT statement. Such a CCL command has no effect on a BASIC-PLUS
statement preceded by a line number since a line numbered statement
has a higher precedence than the CCL command. Care must be taken
not to unintentionally override system commands. For example, if
DEL is defined as a CCL command, the BASIC-PLUS DELETE command will

be overridden.

The same program can be run by more than one CCL command. A
single'EH;éﬁib£§nééhttéiMpfogfém“ﬁiéht be désigned to handle single
line requests concerning items on hand, items on order, and orders

backlogged. The sample printout of Section 2.6.1 shows this type of

facility.
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If new commands are added to the standard set or a new set is
created, the resulting CCL table must be assembled later in the sys-
tem generation process. As a result, SYSGEN prints the CCL LISTING
ON LP@: question if a line printer is available for use during SYSGEN
as discussed in Section 2.7.10. If the standard set of CCL commands
is accepted, no assembly is necessary, no listing is produced, and
SYSGEN does not print the question.

Since the CCL listing provides useful system documentation, it is
important that the listing file be printed. The CCL listing file
USRCCL.LST is preserved on disk and tape in the same manner as the
system tables and terminal service listing files described in Sec-
tion 2.7.13. Similarly, the file can be printed at a later time un-
less the system generation disk is an RF1ll device. In the case of an
RF11l, the CCL listing must be printed during the system generation pro-
cess or it cannot be printed at all.

If YES is the response to the CCL LISTING ON LPg: query, the list-
ing file is printed during the system generation process. This list-
ing is fairly short and takes about two minutes to print on a 3¢f line
per minute printer.

2.7.25 Floating Point Precision and Scaled Arithmetic

The system manager can select either single precision (2-word) or
double precision (4-word) floating point format for the type of numeric
format to be used on his system. These floating point formats are de-
scribed in Appendix E.l1 of the BASIC-PLUS Language Manual.

Answers supplied to the FPP(PDP-11/7@), FIS(11/48), FPP(1l1l/45),
MATH PRECISION, and FUNCTIONS questions determine which mathematical
software package is selected from the ten standard packages included

in the RSTS/E software. The following list describes the 2-word math
packages.

MA2 Without FIS or FPP; with extended functions
MA2X Without FIS or FPP; without extended functions
MA2I 11/49 F1S; with extended functions

MA2IX 11/48 FIS: without extended functions

MA2F 11/78 and 11/45 FPP; with extended functions
MA2FX 11/79 and 11/45 FPP; without extended functions
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The following list describes the 4-word math packages.

MA4 Without FIS or FPP; with extended functions
MA4X Without FIS or FPP; without extended functions
MA4F 11/79 and 11/45 FPP; with extended functions
MA4FX 11/78 and 11/45 FPP; without extendefl functions

The most critical difference among packages is the implementation
of floating point operations. The PDP-11/7§ and PDP-11/45 Floating
Point Processor (FPP) provides both 2-word and 4-word floating point
instructions in hardware. The PDP-11/4@ Floating Instruction Set (FIS)
does not provide 4-word floating point instructions in hardware. There-
fore, on PDP-11/48 computers with or without FIS, RSTS/E must use the
slower software packages (MA4 or MA4X) to perform 4-word floating point
operations.

The scaled arithmetic feature is standard only on systems with
4-word floating point format. The feature is described in Section 6.8
of the BASIC-PLUS Language Manual and the SCALE command is described
in Section 2.8 of the RSTS-1ll System User's Guide. Scaled arithmetic

avoids problems such as loss of precision normally associated with
floating point calculations. The feature is very useful for calculat-
ing sums (such as money) which cannot be manipulated easily as integer
quantities.

2.7.26 Mathematical Functions

The size of the BASIC-PLUS language code can be reduced by omit-
ting certain mathematical functions including SIN, COS, TAN, ATN, SOR,
EXP, LOG, and LOGlg. These functions are described in Section 3.7 of
the BASIC-PLUS Language Manual and summarized in Table 3-1 of that sec-

tion.

2.7.27 PRINT USING Option

The PRINT USING optional feature allows BASIC-PLUS programs to
perform special formatting of output as described in Section 10.3.3 of
the BASIC-PLUS Language Manual. The size of BASIC-PLUS can be reduced
by omitting this option.
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2.7.28 Matrix Manipulation

BASIC-PLUS can operate on an entire matrix using single state-
ments called MAT statements as described in Chapter 7 of the BASIC-
PLUS Language Manual. The system manager must configure this optional

feature if he wants to include the matrix manipulation capability.

2.7.29 Stand Alone Programs

The stand alone program ROLLIN can be included in the RSTS/E CIL
and can be loaded into memory using the LOAD option as described in
Chapter 3. ROLLIN is described in the library document entitled PDP-11
ROLLIN Utility Program which is included in the RSTS/E distribution
software.

2.8 LOADING THE CIL ONTO THE RSTS/E SYSTEM DISK

After the configuration guestion concerning ROLLIN is answered,
the SYSGEN program completes building the configuration file and the
second batch command file. Subsequently, SYSGEN prints the second
checkpoint message. Next, the system generation monitor executes com-
mands in the second batch command file and generates the RSTS/E linked
core image library (LICIL) and any listings necessary.

During the generation, messages are printed indicating which de-
vices to mount and how to proceed. The entire process takes between
one and three hours depending upon the devices used and the types of
listings requested. If either magtape or DECtape distribution media
is employed, the user must mount a new tape to which the RSTS/E LICIL
is written. Instructions are printed to mount the RSTS/E system disk
on unit @ and to type the exact command to transfer the LICIL to the
disk. If disk cartridge distribution media is used, instructions are
printed to mount a new cartridge or pack to be used as the RSTS/E sys-
tem disk.

After the CIL is written on the RSTS/E system disk and the RSTS/E
code is loaded into memory for the first time, the PATCH, DSKINT,
REFRESH, SETKEY, DEFAULT, and START options must be run as described
in Chapter 3 and the system library must be built according to proce-
dures described in Chapter 4.
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2.9 SYSLOD AND CILUS COMMAND STRINGS

This section describes the _procedures and command _strings employed
in loading the RSTS/E Linked Core Image lerary (LICIL) onto the RSTS/E
system disk. A1l necessary lnstructlons to perform the 1oawwoperatlon

are prlnted during the system generatlon procedure. If the standard
be-veforenced. However,
the command strings documented here are usetul if the load operation

procedure is followed, thlS sectlon’

is not performed as part of the system generation procedure or if the
newly created LICIL must replace an 0ld RSTS/E Core Image Library (CIL)
on an existing system disk.

Loading the CIL is the final step of the system generation process.
For magtape and DECtape distribution media, the newly created Linked
Core Image Library (LICIL) is written to tape along with a copy of the
SYSLOD program, the batch and configuration files, system load maps,
and assembly listing files (megtape only). The SYSGEN program prints
the commands necessary to load the CIL cnto the RSTS/E system disk with
SYSLOD. For disk cartridge distribution media, the LICIL resides on
the system generation disk along with the batch and configuration
files, system load maps, and the listing files. The command to load
the CIL is never printed because the batch stream performs the load
operation with the CILUS program. However, for all distribution media,
the CIL need not be loaded immediately since the standard procedure
can be halted just before the load operation. If the LICIL tape or
system generation disk is preserved, the device can be bootstrapped
and either SYSLOD or CILUS can be used to load the CIL onto the RSTS/E
system disk.

Because the load operation can be performed using either a blank
or an existing system disk, two general operations are described. Sec-
tion 2.9.1 presents the procedures to load a new RSTS/E system onto a
disk which contains no user files to be preserved. Section 2.9.2 pro-
vides guidelines for replacing an existing RSTS/E system on a system
disk containing system and user files which must be preserved.
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2.9.1 Loading the RSTS/E CIL onto a Blank System Disk

The procedure and command strings detailed in this section apply
only to loading a CIL onto a blank system disk. It is possible to
overwrite an existing CIL on a system disk which contains system and
user files without destroying the file structure. This latter proce-
dure is described in Section 2.9.2. The procedures below destroy any
existing file structure on the disk being initialized as the RSTS/E
system disk.

2.9.1.1 DECtape and Magtape Procedures Using SYSLOD - The tape

created during system generation contains a copy of the stand-alone
program SYSLOD. SYSLOD is loaded from DECtape using one of the
hardware bootstrap loaders described in Appendix A. When SYSLOD

is bootstrapped into memory, it will identify itself by printing
the following lines.

SYSLOD V@8-g1A

CONSOLE FILL COUNT= Type the RETURN key

DATE: 11-JAN-75 Type the date in format shown
DIALOGUE? Type the RETURN key

*

Before the DIALOGUE query is answered, the disk to be used as the
RSTS/E system disk should be mounted and write-enabled. In the case
of an RK, RP@2, RPF3, or RPF4 system disk, an RK cartridge or an RP
pack must be mounted on drive unit @#. No special action is required
for an RF system disk. SYSLOD does not recognize any device which is
not mounted and ready when the DIALOGUE query is answered. The RETURN
key is sufficient response to the DIALOGUE query. SYSLOD responds by
printing the pound sign (#) when it is ready to accept a command. A
single command string is sufficient to create and load the CIL onto the
system disk and bootstrap the RSTS/E Initialization code into memory.
The exact command which must be entered depends on the type of system
disk. If any error messages are printed by SYSLOD, consult Appendix
E for the proper procedure to follow. The following command strings
are used for the several types of system disks.

#DF:/NS:256:49/T0:4/H0/BO<DT®:RSTS.LCI, (RF1ll System Disk < DECtape)
#DF:/NS:256:49/T0:4/HO/BO<MT@:RSTS.LCL (RF1ll System Disk < TU1# Magtape)
#DF:/NS:256:49/T0:4/HO/BO<MM@:RSTS.LCL (RF System Disk < TUl6 Magtape)
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#DK@:/NS:256:4G/F0/T0: 4/HO/BO<DT@:RSTS.LCL (RK1l System Disk < DECtape)
#DK@:/NS:256:49/F0/T0:4/HO/BO<MTZ :RSTS.LCL (RK1l System Disk < TUlf Magtape)
#DK@:/NS:256:4G9/F0/TO: 4/HO/BO<MMP :RSTS.LCL (RK1l System Disk < TUl6 Magtape)

#DP@:/NS:512:25/F0/T0: 4/HO/BO<DT@:RSTS.LCL (RPP2 or RPP3 System Digk < DECtape)
#DP@:/NS:512:25/F0/T0:4/H0/BO<MT@:RSTS.LCL (RP@2 or RPP3 System Disk < TUl@ Magtape)
#DP@:/NS:512:25/F0/T0: 4/H0/BO<MM@ :RSTS.LCL (RP@2 or RPP3 System Disk < TULG Magtape)

#DB@:/NS:1824:13/F0/T0:4/H0/BO<DTZ :RSTS.LCL (RPA4 System Disk < DECtape)
#DB@:/NS:1@24:13/F0O/TO: 4 /HO/BO<MT@ :RSTS.LCL (RPP4 System Disk < TUl@ Magtape)
#DB@:/NS:1824:13/F0/TO: 4/HO/BO<MMA : RSTS.LCL (RP@4 System Disk < TUL6 Magtape)

Messages are printed at the console terminal when SYSLOD starts
and ends formatting. If any other messages appear, consult Appendix
E for possible recovery procedures. Upon completion of the load opera-
tion, the RSTS/E initialization code is bootstrapped into memory
signalled by the printing of the OPTION query.

To load the CIL onto a non-zero unit, include the unit number in
the output device designator (that is, DKn:, DPn:, or DBn:) and omit
the /BO switch from the command string. After loading the CIL, SYSLOD
reprints the # character. Although SYSLOD will load onto a non-zero
unit, the pack or cartridge must be bootstrapped once from unit g to
install a new bootstrap. Halt the processor and move the system disk
to unit @. Bootstrap the device using the hardware loader to load the

initialization code into memory.

After the OPTION query appears, proceed to Chapter 3 to initialize
the system disk. If the OPTION query fails to appear, refer to the
consistency errors described in Appendix B for possible recovery.

2.9.1.2 Disk Cartridge Procedures Using CILUS - When the disk
cartridge distribution medium is used, the DOS program CILUS is
used to load the RSTS/E CIL onto the system disk. CILUS does not
format an RK cértridge, RP@#2, RP@3, or RPP4 pack. Refer to Section
2.3.3 for procedures to load SYSLOD and format disks.

Mount the copy of the System Generation DECpack used for the
system generation on RK unit @. Write enable the drive and bootstrap
the cartridge to load the DOS/BATCH monitor. Refer to Appendix A for
DECpack bootstrap procedures. When the DOS monitor identifies itself,
proceed as shown below to run CILUS.
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DOS/BATCH V9-24C

DATE: 11-JAN-75 Type the date in format shown
TIME: 16:15 Type the time in format shown
DIALOGUE? Type the RETURN key

$1.0 1,1

DATE: 11-JAN-75
TIME: 16:15

$RUN CILUS
CILUS V@8-g6A

#

CILUS prints the pound sign (#) when it is ready to accept a
command. The CILUS command string used to create and load the RSTS/E
CIL depends on the type of system disk. If the RSTS/E system is con-
figured for an RP@2, RPP3 or RPP4 system disk, mount a newly formatted
,pack on unit @ and write-enable the drive. If the system is configured
for an RK system disk, mount a newly formatted RK cartridge on RK
unit 1. No special action is required for an RF system disk. One of
the CILUS commands shown below is then used to load the CIL.

#DF:/NS:256:49/T0:4/HO/BO<DK@:RSTS.LCL/LO (RF1ll System Disk < RK cartridge)

#DK1:/NS:256:49/T0: l#/HO<DKJZJ RSTS LCL/LO (RK11 System Disk < RK cartridge)

DA
#DPP:/NS:512:25/T0: 4/HO/BO<I{Kﬂ :RSTS.LCL/LO (RP@2 or RP@3 System Disk < RK cartridge)

#DB@:/NS:10824:13/T0:4/HO/BO<DK@:RSTS.LCL/LO (RPP4 System Disk < RK cartridge)

If the system disk is an RF11l, RP@2, RP@3, or RPfg4, the CILUS com-
mand loads the CIL and then bootstraps the RSTS/E initialization code
into memory. The INIT code prints the system name followed by the
OPTION query. The system manager should proceéd to initialize the sys-
tem disk as described in Chapter 3.

The command to load the CIL onto the RK cartridge mounted on
unit 1 does not bootstrap the RSTS/E Initialization code. When the
load operation is complete, CILUS reprints the pound sign (#) and
waits for another command. The system manager exits from CILUS and
terminates the DOS monitor as shown below.
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-

- #rC CONTROL/C exit from CILUS
WKI "KILL" required by DOS

{§FI FInish for an orderly exit

TIME: 16:16:16
{ DOS/BATCH V9-28C

$

Halt the processor by moving the HALT/ENABLE switch to the
HALT position. Dismount both cartridges and move the RSTS/E system
disk to RK unit @. When the disk is ready, write-enable the drive
and bootstrap the disk cartridge (see Appendix A) to load the RSTS/E
initialization code into memory. Proceed to Chapter 3 to initialize
the new system disk.

To load the CIL onto a non-zero unit, include the unit number in
the output device designator (that is, DKn:, DPn:, or DBn:) and omit
the /BO switch from the command string. After loading the CIL, CILUS
reprints the # character and awaits another command. Although CILUS
will load onto a non-zero unit, the pack or cartridge must be boot-
strapped once from unit @ to install a new bootstrap. Halt the
processor and move the system disk to unit @. Bootstrap the device
using the hardware loader to load the initialization code into memory.
Proceed to Chapter 3 to initialize the system disk.
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2.9.2 Replacing the RSTS/E System Code

It is possible to replace the RSTS/E CIL on the system disk with-
out destroying the file structure. This capability is important when
a new system is generated to add or change hardware support or soft-
ware features. The SYSLOD or CILUS command strings used for this pur-
pose are similar to those in Section 2.9.1 but several precautions
should be taken to ensure a successful replacement. Careful adherence
to these procedures is critical to avoid destroying the existing file
structures (system and user files) on the system disk.

It is impossible to determine the exact size of the new CIL until
it is loaded onto a disk. The first step in replacing the CIL, there-
fore, is to load thennew monitor onto a scratch disk using the standard
system generation procedures or the SYSLOD or CILUS commands described
in Sections 2.9.1.1 and 2.9.1.2. The scratch disk must be initialized
using the DSKINT initialization option (see Section 3.3) to create the
RSTS.CIL file. When a disk is initialized, pattern checking for bad
blocks is normally done. However, requesting zero patterns causes
DSKINT to bypass the pattern checks, saves time, and is a reasonable
shortcut for the scratch disk.

The REFRESH initialization option (Section 3.4) is used after
DSKINT to check the required size of the new RSTS.CIL file. REFRESH
can be stopped by typing CONTROL/C after the file status table is
printed. Since the scratch disk is used only to determine the size
of the new RSTS.CIL file, it is of no further use after these opera-
tions are performed. The loading of the new system onto a scratch
disk and the DSKINT and REFRESH operations take a total of about 18
minutes.

The next step is to determine the size of the CIL to be replaced.
Simply obtain a directory of the system files account [f,1l] under time
sharing or print the file status table using REFRESH (see Section
3.4.3.2). The important item is the current size of the RSTS.CIL file
on the system disk. The REFRESH procedures of Section 3.4 recommend
that this file be made larger than the required size when the system
disk is initially built. If the system manager planned for a future
replacement of the system code, the current size of the old RSTS.CIL
file will probably be larger than the required size of the new RSTS.CIL
file.
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If the old CIL is larger, the replacement can proceed as de-
scribed in subsequent paragraphs. Otherwise, the system manager
can attempt to increase the size of the 0ld RSTS.CIL file using
REFRESH before attempting the replacement. If the REFRESH is suc-
cessful, he can proceed. If REFRESH cannot increase the size of
the old RSTS.CIL file to at least the required size of the new
RSTS.CIL file, the replacement cannot be performed. All library
and user files must be transferred to another disk or external
medium and the system disk must be initialized (destroying the

existing file structure).

Assuming the RSTS.CIL file on the system disk is large enough
to accommodate the new CIL, the next step is to transfer all library
and user files from the system disk to a secondary storage medium.
This is a time consuming but important precaution since a typograph-
ical error or a hardware malfunction while replacing the o0ld CIL could
be disastrous. The transfer is performed under time sharing using
the old system. The next two sections present the SYSLOD and CILUS

command strings which replace the old CIL.

2.9.2.1 DECtape and Magtape Procedures Using SYSLOD - The tape
created during system generation contains a copy of the stand-alocone
program SYSLOD. SYSLOD is loaded from DECtape or magtape using one

of the hardware bootstrap loaders described in Appendix A. When
SYSLOD is bootstrapped into memory, it identifies itself by printing
the following lines.

SYSLOD V@g8-g1A

CONSOLE FILL COUNT= Type the RETURN key

DATE: 11-JAN-75 Type the date in format shown
DIALOGUE?

#

Before the DIALOGUE query is answered, the old RSTS/E system disk
should be mounted and write enabled. In the case of an RK, RP@2, RP@3,
or RP@4 system disk, the cartridge or pack must be mounted on unit f#.
SYSLOD does not recognize any device which is not mounted and ready
when the DIALOGUE query is answered. The RETURN key is sufficient
response to the DIALOGUE query. SYSLOD responds by printing the pound
sign (#) when it is ready to accept a command. The following SYSLOD
commands replace an old CIL on the various types of system disks.
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#DF:/NS:256:49/T0:4/HO0/BO<DT@:RSTS.LCL (RF11l System Disk < DECtape)
#DF:/NS:256:49/T0: 4/HO/BO<MTZ :RSTS.LCL (RF11 System Disk < TUl@ Magtape)
#DF:/NS:256:49/T0:4/HO/BO<MM@ :RSTS.LCL (RF11l System Disk < TULl6 Magtape)

#DK@:/NS:256:49/T0:4/H0/BO<DT@F:RSTS.LCL (RK1l System Disk < DECtape)
#DK@:/NS:256:49/T0:4/HO/BO<MT@:RSTS.LCL (RK1l System Disk < TUL@ Magtape)
#DK@:/NS:256:49/T0: 4/HO/BO<MM@:RSTS.LCL (RK1l System Disk < TUL6 Magtape)

#DP@:/NS:512:25/T0:4/HO/BO<DT@:RSTS.LCL (RPP2 or RPP3 System Disk < DECtape)
#DP@:/NS:512:25/T0: 4/HO/BO<MT@:RSTS.LCL (RPP2 or RPP3 System Disk < TULf Magtape)
#DP@:/NS:512:25/T0: 4/HO/BO<MME:RSTS.LCL (RPP2 or RP@3 System Disk < TUL6 Magtape)

#DB@:/NS:10824:13/T0:4/HO/BO<DTZ:RSTS.LCL (RP@4 System Disk < DECtape)
#DB@:/NS:1824:13/T0:4/HO/BO<MTZ:RSTS.LCL (RP@4 System Disk < TUL@ Magtape)
#DB@:/NS:10624:13/T0:4/H0/BO<MMZ :RSTS.LCL (RPP4 System Disk < TU16 Magtape)

The only difference between these SYSLOD commands for replacing
a CIL and those used for a blank system disk is the absence of the for-
mat switch (/FO) for RK and RP@2, RP@3 or RP@4 system disks. Format-
ting destroys everything on a disk and cannot be done if the file struc-

ture is to be preserved.

Upon completion of load operation, the RSTS/E system disk is boot-
strapped, the initialization code is loaded into memory, and the OPTION

query is printed.

To load the CIL onto a non-zero unit, include the unit number in
the output device designator (that is, DKn:, PPn:, or DBn:) and omit
the /BO switch from the command string. After loading the CII., SYSLOD
reprints the # character. Although SYSLOD will load onto a non-zero
unit, the pack or cartridge must be bootstrapped once from unit g to
install a new bootstrap. Halt the processor and move the system disk
to unit @. Bootstrap the device using the hardware loader to load the
initialization code into memory. The system manager must reinstall
all published patches using the PATCH option (see Section 3.2), set
keyboard defaults with the SETKEY option (Section 3.5) and establish
default start up conditions with the DEFAULT option (Section 3.6) be-
fore time sharing operations can resume with the new system. The DSKINT
initialization option is not used in this case since initializing a
disk destroys any existing file structures. The REFRESH option can be
used to verify or change any of the system files but is not specifically
required after replacing the CIL.
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2.9.2.2 DECpack Procedures Using CILUS - When disk cartridge dis-
tribution media is used, the DOS program CILUS loads the new CIL
onto the old system disk. Since CILUS does not format disks, the
CILUS commands are the same as for loading a CIL onto a blank system

disk. The CILUS procedures are repeated below for continuity.

Mount the copy of the system generation disk cartridge used for
the system generation on RK unit . Write-enable the drive and boot-
strap the cartridge to load the DOS/BATCH Monitor. Refer to Appendix A
for bootstrap procedures. When the DOS Monitor identifies itself,
proceed as shown below to run CILUS.

DOS/BATCH V9-24C

DATE: 11-JAN-T75 Type the date in format shown
TIME: 12:38 Type the time in format shown
DIALOGUE? Type the RETURN key

$1L0 1,1

DATE: 11-JAN-75
TIME: 12:38

$RUN CILUS
CILUS V@8-g6A
#

CILUS prints the pound sign (#) when it is ready to accept a com-
mand. If the RSTS/E system is configured for an RP@2, RPZ3 or RP@4 sys-
tem disk, mount the old system disk on unit g and write-enable the drive.
If the system is configured for an RK system disk, mount the old RK
system disk cartridge on RK unit 1. ©No special action is required for
an RF system disk. One of the CILUS commands shown below is then used

to replace the old CIL.
(ﬁt&k, o 2;5}1
#DF@:/NS:256:49/T0:4/HO/BO<DK@:RSTS.LCL/LO (RF1l System Disk < RK Cartridge)

#DK1:/NS:256:49/T0: 4/HO<DK@ :RSTS.LCL/LO (RK11l System Disk < RK Cartridge)
#DPP:/NS:512:25/T0: 4/HO/BO<DK@ :RSTS.LCL/LO (RPP2 or RP@3 System Disk < RK Cartric

#DB@:/NS:1@24:13/T0:4/HO/BO<DK@ :RSTS.LCL/LO (RPP4 System Disk < RK Cartridge)
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If the system disk is an RF1ll, RP@2, RP@3, or RPPg4, the CILUS com-
mand loads the CIL, bootstraps the system disk, and loads the RSTS/E
Initialization code into memory. The INIT code prints the system name
followed by the OPTION query.

The command to replace the CIL on an RK éystem disk mounted on
unit 1 does not bootstrap the RSTS/E Initialization code. When the
load operation is complete, CILUS reprints the pound sign (#) and waits
for another command. The system manager should exit from CILUS and
terminate the DOS Monitor as shown below.

#AC CONTROL/C exit from CILUS
.KI "KILL" required by DOS
$FT FInish for an orderly exit

TIME: 12:35:22

DOS/BATCH V9-204C
$

Halt the processor by moving the HALT/ENABLE switch to the HALT
position. Dismount both cartridges and move the RSTS/E system disk to
RK unit @. When the disk is ready, write enable the drive and boot-
strap the disk cartridge (see Appendix A) to load the RSTS/E Initiali-
zation code into memory.

To load the CIL onto a non~zero unit, include the unit number in
the output device designator (that is, DKn:, DPn:, or DBn:) and omit
the /BO switch from the command string. After loading the CIL, CILUS
prints the # character and awaits another command. Although CILUS
will load onto a non-zero unit, the pack or cartridge must be boot-
strapped once from unit @ to install a new bootstrap. Halt the pro-
cessor and move the system disk to unit @. Bootstrap the device using

the hardware loader to load the initialization code into memory.

When the Initialization code prints the OPTION query, the system
manager must reinstall all published patches using the PATCH option of
the Initialization code (see Section 3.2), set keyboard defaults with
the SETKEY option (Section 3.5) and establish default start up condi-
tions using the DEFAULT option (Section 3.6). The DSKINT option is
not used since initializing a disk destroys any existing file structure.
The REFRESH option (Section 3.4) may be used to verify or change the
system files but is not specifically required after replacement of a
CIL.
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CHAPTER 3

INITIALIZATION OPTIONS

The RSTS/E Initialization (INIT) code is a collection of routines
used to create the file structures, system files, and start up condi-
tions required for normal operation of the RSTS/E system. The INIT

. . . S——
code is essentially one large stand-alone program with many functions.

Immediately after a system generation, several options must be used
before the RSTS/E system can be brought up for time sharing. There-
after, the initialization code provides the mechanism for altering
critical system files and parameters as installation requirements
change. INIT includes routines which ensure the integrity of the
system disk file structure and provide many checks on the hardware
configuration. Options are provided which enable the system to
function even when certain hardware elements are inoperative. Finally,
the initialization code is responsible for loading the RSTS/E Monitor

and BASIC-PLUS language code into memory for normal time sharing.

This chapter contains detailed information on all the initializa-
tion options and is essential to the proper and efficient use of
system features. The system manager should fully understand the
material presented here before any attempt is made to operate the
RSTS/E system.

3.1 OVERVIEW OF INITIALIZATION OPTIONS

Whenever the RSTS/E system disk is bootstrapped, the initializa-
tion code is loaded into memory. The bootstrap operation is performed
by a hardware ROM bootstrap or by software. In the system generation
example of Sections 2.6.1 and’2.6.3, the SYSLOD program performed the
bootstrap operation after the new system was loaded onto the RSTS/E
system disk. In normal operations, the hardware bootstrap is used.
When the INIT code is loaded, it prints a header line with the in-
stallation name followed by the OPTION query. The system manager must
then select one of the valid initialization options listed in Table
3-1.
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Table 3-1

Initialization (Start Up) Options

Long Form of
Operator Response

Short Form of
Operator Response

Meaning

PATCH
DSKINT

REFRESH

SETKEY

DEFAULT
START

UNISYS

Y B
ol ‘

- f;“‘} f}% i o .
Pyl A A

£

BOOT

LOAD

ASR33
VT@5B
LA3gsS

(FILL OPTIONS)

PA

DS

RE

SE

DE

ST or LINE FEED key

UN

BO

LO

AS
VT
LA

Alter the RSTS/E
System Code to cor-
rect problens.

Initialize and
optionally format a
disk.

Create or rebuild
the system files in
account [f#,1] on
the system disk.

Set keyboard defaults
for disabling lines
and for enabling DH1ll1
lines as local or with
modem control.

Establish or change
start up conditions.

Start time sharing
operations.

Diagnostic aid used

in conjunction with
the START option to
bypass the. enabling

of all terminal inter-
faces except the con-
sole interface.

Bootstrap a device.

Load a stand-alone
program from the
RSTS/E CIL.

Set the fill factor
of the console termi-
nal to that of the
device specified.
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The initialization options can run from a system disk mounted on
any disk unit. The new V@6A-@2 system disk must be bootstrapped once
from unit @ to install a RSTS/E bootstrap routine that passes the cor-
rect unit information to the initialization routines. Thereafter, the
system disk may be bootstrapped from any drive. Because the BASIC-PLUS
program INIT.BAC depends on unit numbers to mount non-system disks,
control files have to be modified to run RSTS/E from a non-zero unit.

After a system generation is performed and the Core Image Library
(CIL) is loaded onto the RSTS/E system disk, the system manager must
execute the PATCH, DSKINT,' REFRESH,! DEFAULT, and START options to

prepare for time sharing.

The PATCH option provides a mechanism by which the RSTS/E system
code can be easily altered as problems are discovered and corrected.
Patches are published in the RSTS/E Installation Notes and in monthly

software publications.

The DSKINT option creates the minimal RSTS/E file structure on all
RSTS/E system disks. In addition, DSKINT formats a disk and performs
pattern checks to detect bad disk blocks.

REFRESH creates the system files for normal RSTS/E system operation.
REFRESH also provides the capability for altering system files as

installation requirements change.

The SETKEY option establishes defaults for disabling keyboard lines
and enabling DH1l lines as either local or with modem control. The
option supplements the SYSGEN program question concerning the number
of DH11l lines to enable. SETKEY is necessary for enabling modem

control on DH1ll1l lines.

The DEFAULT option establishes start up parameters such as the maxi-
mum number of jobs which can be run and the maximum size for each
job. DEFAULT allows the system manager to determine the most efficient
use of memory on his system. Suboptions of DEFAULT permit locating
the BASIC-PLUS language code in high-speed semiconductor memory and
making certain failing sections of memory unavailable.

IDSKINT is not used if a new RSTS/E CIL replaces an old system on a
system disk where the file structure is to be preserved (see Section
2.9). Furthermore, since system and user file structures are not
disturbed by the replacement, REFRESH is not required.
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START brings the RSTS/E up to a full running state. It also per-
mits temporary changes to the default start-up conditions mentioned
above. START is responsible for loading the monitor tables, enabling
terminal interfaces, loading the RSTS/E Monitor and BASIC-PLUS into
memory, and starting time sharing.

UNISYS is a diagnostic aid used in conjunction with the START option.
Problems are often encountered with new systems due to errors in the
hardware or software terminal interface configuration. The UNISYS
option helps to isolate the problem to the terminal interface con-
figuration by allowing the system to be brought up for time sharing
without enabling any terminal interface except for the console device.

The BOOT option emulates the operation of the hardware bootstrap
loaders. BOOT bootstraps a program or system from disk or tape

devices.

LOAD permits loading and executing stand-alone programs from the
RSTS/E Core Image Library (CIL) created during system generation.
SYSGEN provides a way to include the stand-alone program ROLLIN (a
tape and disk copy utility) in the CIL.

Finally, the fill options VT@5, ASR33 and LA3@S condition the key-
board driver in the INIT code to insert the proper number of fill
characters when printing messages on the console terminal. These
options are used only when the actual console device 1is some-
thing other than the console terminal spegified at system generation
time.

If only the RETURN key is typed in response to the OPTION query,
the following message is printed.
OFTION:

FLEASE ENTER ONE OF THE WALID RSTS SYSTEM INITIALIZATION
OFTIONS OR TYPE “HELP” FOR A HELF MESSAGE:

If the user types other than a valid response or types HELP, the
system prints the following information and reprints the OPTION query.
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OFTION: HELP

THE YALID RSTS YOS5 INITIALIZARTION QFPTIONS REE:
EOOT BOQOQTETRARP A DEVICE
LORL LOAD AND EXECUTE A PROGRAN FROM THIS CIL
DEFAULT ESTAELISH OR CHRMWGE STARRTUR DEFAULTE
STRRET START TIMESHARING
SETKEY SET KEYEBORRD DEFRULTE
DEKINT  INITIALIZE DISE TO RETE FILE STRUCTURE
REFRESH REFRESH YOUR SVETEM DISK

ONLY THE FIRST TWO CHRRRCTERZS NEED BE TYPED

OFTION:

When a valid option name is entered,
to the option specified.

the system proceeds according

Typing the CONTROL key and C key combina-

tion (CTRL/C) when any of the initialization options is asking for a
response immediately interrupts execution of the option and ret@rns

the user to the OPTION query.

The following sections explain each of the initialization options

in detail.
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3.2 PATCH OPTION - PATCHING THE RSTS/E SYSTEM

The RSTS/E Initialization code PATCH option provides a convenient
means for altering the RSTS/E system code as errors are found and cor-
rections are published. When a RSTS/E system generation is performed,
all patches are installed immediately after the Core Image File (CIL)
is loaded onto the system disk. This is necessary since patches may
affect the initialization code used to build required file structures,
create the system files, and set up tables used during normal time-
sharing. Patches are published in the RSTS/E Installation Notes if

problems are uncovered after a "code freeze," but before a new release
is available from Digital's Software Distribution Center. Thereafter,
patches are published in the monthly Digital Software News or Software

Dispatch.

The PATCH option makes permanent changes to the RSTS/E CIL on
the system disk. The CIL is made up of several modules including
INIT (the initialization code) RSTS (the resident monitor and device
drivers), OVR (Overlay Code), ERR (error messages), and BASIC (the
BASIC-PLUS compiler and Run Time System). Any of these modules may
be altered using the PATCH option.

Patches take many different forms. Some are in-place patches to
one or more words in one or more modules. Others require patch
space in the affected modules. Patch space is always included in the
Monitor, BASIC-PLUS, and the Initialization code. The overlay code
can be patched using free space in overlay segments or monitor patch
space. In some cases, patches affect fixed addresses and are straight-
forward; however in most cases it is necessary to refer to the system
load maps to find the addresses of affected sections. Published
patches describe the procedures required to make the alteration cor-
rectly. |

The PATCH option is called by typing PATCH or simply PA in
response to the initialization code OPTION query. PATCH replies by
asking for a MODULE NAME (one of the five listed above), a BASE
ADDRESS, and an OFFSET ADDRESS. The module name determines the CIL
module to be changed. The response "BASIC" indicates that the patch
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applies to the BASIC-PLUS compiler or Run Time System. The base ad-
dress further determines the actual locations to be patched. For
example, the base address for the Print Using section of BASIC-PLUS
is found in the BASIC load map and might be entered as the response
to the BASE ADDRESS query. Finally, the offset address is the first
location to be changed relative to the specified base. For example,
a PRINT-USING patch may begin at an offset of 100 octal bytes from
the beginning of Print Using. After these items are entered, PATCH
prints the old contents of the specified location and opens the word
for change. PATCH opens and changes successive locations depending

on the user responses,

Details for the use of the patch option are included in the two
examples presented below. The first demonstrates some of the com-
plexities of patching. The second, a simple INIT patch, emphasizes
the need for using the BOOT option (Section 3.9) after any patch is
made to the Initialization code.

3.2.1 Patching the RSTS/E Monitor - EXAMPLE

The following example describes the use of the PATCH option to
alter the RSTS/E monitor. (Note: When the patch is made, the monitor
resides on disk and not in memory.) The Initialization Code is in
memory and the PATCH option allows changes to the monitor disk image
before it is loaded into memory for normal timesharing.

OPTION: PATCH EXAMPLE ONLY:
MODULE NAME ? RSTS NOT A REAL PATCH
BASE ADDRESS ? [NAME]

OFFSET ADDRESS ? 120

MODULE BASE OFFSET OLD NEW?

RSTS [NAME] 000120 104760 ? 004737

RSTS [NAME] 000122 103364 ? [PATCH]+20 OCTAL ADDITION.
RSTS [NAME] 000124 005062 ? 102637

RSTS [NAME] 000126 012762 ? [JBSTAT]-2 OCTAL SUBTRACTION.
RSTS [NAME] 000130 004737 ? <LF> NO CHANGE.

RSTS [NAME] 000132 104726 2 104730

RSTS [NAME] 000134 010423 ? fc CONTROL/C EXIT.
OPTION: PATCH

MODULE NAME ? RSTS

BASE ADDRESS ? [PATCH] FROM RSTS LOAD MAP
OFFSET ADDRESS ? 20

MODULE BASE OFFSET OLD NEW?

RSTS [pPATCH] 000020 000000 ? 010203

RSTS [PATCH] 000022 000000 ? 011104

RSTS [PATCH] 000024 000000 ? 000207

RSTS [PATCH] 000026 000000 ? {C CONTROL/C EXIT

OPTION:
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All numbers printed by the PATCH option and all numeric responses
are octal. In the example, the notation [NAME] indicates an address
that must be found in a load map or a gquantity that must be computed.
PATCH does not perform any arithmetic; hence, expression of the form
[NAME] + 20 must be manually calculated using 2's complement arith-
metic. (If unfamiliar with the octal representation of binary numbers
or with 2's complement arithmetic, consult a Software Support Repre-
sentative.) As PATCH opens successive locations, it prints the cur-
rent or old location contents and waits for new data to be entered as
an octal word. A carriage return (CR) is used to enter the new data.
PATCH then sequences to the next location. A line feed <LF> with no
new data causes PATCH to sequence to the next location without alter-
ing the current location. PATCH continues to open successive loca-
tions until the CONTROL/C combination is typed. CTRL/C returns to
the initialization code OPTION query.

Note that changes are made immediately upon typing the carriage
return key. If an error is made it becomes necessary to reerter the
PATCH option to correct the mistake. Printing the old contents of a
location provides a check for proper placement of a patch. If the old
contents of any location shown in a published patch are not identical
to those printed by the PATCH option, all locations.should be restored
to their o0ld contents. This may indicate an error in the use of
load maps or an error in the published patch itself. Finally, a
complete patch may be double checked by reentering the PATCH option

and using the line feed key to examine successive locations.

3.2.2 Patching the Initialization Code - EXAMPLE

Patching the Initialization Code is usually simpler since INIT
is the same for all systems. There is usually no need to refer to a
load map unless the value of a global parameter is needed for the
patch. Patches are made to the CIL on disk and not in core. This is
an important distinction when patching INIT since the in-core copy
(which is running) is not changed by the PATCH option. It is neces-
sary to use the BOOT option (described fully in Section 3.8) to load
the altered INIT code into memory. The example below illustrates the
procedure for making an INIT patch.
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OPTION: PATCH EXAMPLE ONLY -
MODULE NAME ? INIT NOT A REAL PATCH
BASE ADDRESS ? 67472

OFFSET ADDRESS ? 4724

MODULE BASE OFFSET OLD NEW?

INIT 067472 004724 100200 ? 104200 SINGLE WORD PATCH.

INIT 067472 004726 XXXXXX ? <LF> OLD CONTENTS VARIABLE.

INIT 067472 004730 005766 ? <LF> PRINTED FOR VERIFICATION ONLY.
INIT 067472 004732 001000 ? fc CONTROL/C EXIT.

OPTION: BOOT BOOT REQUIRED TO LOAD ALTERED

INIT CODE INTO MEMORY
BOOT DEVICE ? <LF> LINE FEED BOOTS THE SYSTEM DISK
RSTS V@6A-@2 TEST SYSTEM

OPTION:

3.3 DSKINT OPTION - DISK INITIALIZATION

The DSKINT option initializes all disks (system, public, and
private) to be used on the RSTS/E system. DSKINT writes the minimal
RSTS/E file structure on the disk. Hence, all disks, except auxiliary
swapping disks, must be initialized prior to use. DSKINT destroys

any existing file structure on a disk and should not be used on any

RSTS/E disk if the file structure is to be preserved.

The minimal file structure written on all disks consists of the
following elements:

(1) The MFD account [1,1] for the disk,
(2) The UFD for the system account [0,1] on the disk,

(3) Two files for the system account [0,1] of the disk:
BADB.SYS and SATT.SYS, and

(4) A public or private disk designation for the device.

The initialization of a system disk differs slightly from the
initialization of non-system disks. When the RSTS/E system disk is
initialized, the Core Image Library (CIL) is preserved through the

DSKINT prOCQ§s."Several additional elements are also included in

s i s s o T

the minimal file structure. These include:

(1) The system file RSTS.CIL under the system files account
[0,1] which maps the Core Image Library (CIL).

(2) %be ﬁntry in the MFD for the system library account
1,2
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The REFRESH option described in Section 3.4 creates the other
required system files on the system disk. The BUILD process des-
cribed in Chapter 4 installs all the system programs under the
library account [1,2] on the system disk. Finally the REACT system
program enters user accounts into the MFD on all disks.

In addition to initializing the disk with a minimal file struc-
ture, the DSKINT routines allow the user to format the disk and to
specify the number of patterns used to check for bad blocks. The
system manager must format any non-system disk before it is used on

the RSTS/E system. Formatting the disk causes all the necessary timing

and sense marks to be written on the disk and erases any extraneous

information from the disk. (Formatting applies only to RK and RP type
removable disks.) The system disk which contains the RSTS/E CIL
should not be formatted after the CIL is loaded by SYSLOD or CILUS

since the formatting operation would destroy the CIL.

The DSKINT option allows the system manager to choose from one
to eight possible patterns to check for bad blocks on a disk. A bad
block is a portion of the disk to which information is written but
from which that same information cannot be read. It is recommended
that the system manager specify a minimum of two patterns; he must
specify at least one pattern.

The specification of a larger number of patterns increases the
probability that all bad blocks are detected during the initialization
of the disk and decreases the possibility of loss of valuable system
information which is later written on the disk. The possibility of
loss is less since clusters containing detected bad blocks are allo-
cated to a file called BADB.SYS stored under account [0,1] on the
disk. These clusters are never allocated for any other purpose.

The minimal file structure written by the DSKINT routines enables
the disk to be used under either the public or the private structure
of disks in the RSTS/E system. The system manager must, however,
designate to the DSKINT routines whether the disk is to be public or
private. Public and private disks are discussed in Section 9.1.2 of
the BASIC-PLUS Language Manual. Structurally, the only difference be-

tween a public and a private disk is that a bit (termed the private

bit) is set in the MFD of a private disk. Operationally, however, an
important distinction is made by the RSTS/E system between a private
and a public disk.
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During time sharing operations all disks within the public struc-
ture must be readied, write enabled, and logically mounted. The
system treats the entire public structure as one general, default
reference. A user's file could reside on any one of the physical
devices within the public structure and, therefore, all devices in the

public structure must be available to ensure successful file access.

In addition, if a user creates a file, the directories of each
public disk are searched to ensure that a file of the same name does
not already exist, The system manager makes a public disk available
by implementing the guidelines in Section 3.1 of the RSTS/E System
Manager's Guide for mounting disks automatically at start up time.

Disks within the private structure, however, need not always be
present during time sharing operations. Access to files on a private
disk requires that the user refer specifically to a distinct physical
device. To create or access a file on a private disk, only the
directory of that device need be searched. As a result, private
packs can be interchanged during time sharing operations if the proper
disk management procedures are followed. (Refer to Section 7.1.2 of
the RSTS/E System Manager's Guide for the discussion of disk manage-
ment procedures.)

The system manager must decide how much of his disk resources
to commit to the public structure or to the private structure. Disks
are designated public or private only when they are initialized. To
change the designation, any useful contents of the disk must be pre-
served elsewhere and the disk must be reinitialized. If the disk is
initialized as a private disk, the system manager must enter user
account information in the MFD of the disk with the REACT system pro-
gram, so that files can be created on the disk. (REACT is described
in Section 4.1 of the RSTS/E System Manager's Guide.

3.3.1 Using DSKINT

When the RSTS/E initialization routines are executed, they print
the system installation name followed by the OPTION query. The
system manager types DSKINT or simply DS to request the disk initiali-
zation option and then types the current date and time in response to
two successive queries. The following sample dialog illustrates the

procedure.
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OFTION: DSEINT

DD-MMM-YY? 25/TANSTE

ILLEGAL DARTE ENTERED: PLERESE TRY AGAIM
DO-MMM-YY?T 25-JAN-FE

HH:MH? 12:15

LISKE?

Subsequent DSKINT queries request the user to enter the disk type
and unit, pack identification and pack cluster size, and the passwords
and cluster sizes for the MFD and library accounts. The DSKINT quer-
ies are presented for reference in Table 3-2.

If the routines determine that a response is incorrect or un-
acceptable, the query is reprinted. The queries are printed in a
short form to save time. If the system manager types the RETURN key
in response to any of the queries, DSKINT prints a longer, explanatory

form of the query or, in some cases, the acceptable responses.

During the formatting of removable disks, messages are printed
to indicate the start and the end of the format pass. The time be-

tween the messages depends on the size and type of disk.

If bad blocks are uncovered during a pattern test, a table is
printed indicating the sector and cluster number (in decimal) in
which a bad block exists and the contents of the disk hardware
register (in octal) at the time of the error. If an excessive number
of errors are encountered, a fatal error message is printed. In such
a case, it is advised that another disk be used.

The completion of disk initialization is signalled by printing
the OPTION query. The system manager then builds the system files on
the initialized system disk using REFRESH as described in Section 3.4.
The examples contained in the two following sections illustrate the
use of DSKINT for system and non-system disks.
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Table 3-2
DSKINT Queries

Query Description of Response

DD~-MMM-YY? Type the current date in the exact format
shown. For example, 3-FEB-75.

HH:MM? Type the current, 24-hour time, which is used
to start the Monitor clock, in the exact
format shown. For example, 13:52.

DISK? Type two characters which indicate the type
of the disk being initialized. Acceptable
entries are RF, RS, RK, RP (RPZ3), or RB
(RP@4) .

UNIT? For RS, RK, RP and RB type disks. Type
the physical unit number on which the disk,
DECpack, or disk pack resides. Acceptable
entries are @ through 7, inclusive.

PLATTERS? For RF type disks. Type the number of RS11
disks (platters) connected to the RF1ll
controller. Acceptable entries are 1 through
8, inclusive.

PACK ID? Type up to six alphanumeric characters which
are used when logically mounting or dis-
mounting the device. (See the description
of the MOUNT and DISMOUNT commands in
Section 6.3.2.1.)

PACK CLUSTER SIZE? Type the decimal number of 256-word blocks
which each cluster allocated on the disk
will contain. Clusters are described in
Section 5.4.3. Acceptable pack cluster
sizes are 1, 2, 4, 8, or 16 for RF, RS, and
RK disks. For RP@3 disks, acceptable values
are 2, 4, 8, or 16. For RP@g4 disks,
acceptable values are 4, 8, or 16.

MFD PASSWORD? Type up to six alphanumeric characters which
become the password of account [1,1] on the
device.

MFD CLUSTER SIZE? Type the decimal number of 256-word blocks

which a cluster allocated to the MFD will
contain. Must be equal to or greater than

the pack cluster size. -The number of user
accounts which can be created is approximately
108* MFD cluster size.

3-13 (continued on next page)
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Table 3-2 (Cont.)
DSKINT Queries

Query

Description of Response

PUB, PRI, OR SYS?

Type PUB to designate the disk as public
or type PRI to designate the disk as
private. Type SYS to initialize a system
disk.

CAUTION: Initializing a system disk as
PUB or PRI destroys the CIL.

LIBRARY PASSWORD?

Query is printed only when DSKINTing a
system disk. Enter up to 6 alphanumeric
characters which become the password of
the library account [1,2].

LIBRARY UFD CLUSTER
SIZE?

Printed only when DSKINTing a system disk.

Type the decimal number of 256-word blocks
allocated for each of the seven possible

UFD clusters for the library account [1,2].
The number of files which can be stored under
any account is approximately 72 * UFD

cluster size. Library UFD cluster size must
be greater or equal to pack cluster size.

FORMAT?

For public and private disks only. Type Y to
write hardware timing and sensing data on the
disk or type N to omit same. If Y is typed,
messages are printed indicating the start and
end of the format pass. All new disk car-
tridges and packs must be formatted. System
disks should never be formatted after the CIL
has been loaded.

PATTERNS?

Type a decimal number between 1 and 8 to
choose the number of patterns used to
check for bad blocks. Type the RETURN key
only to print the time required to execute
each pattern according to device type.

PROCEED (Y OR N)?

Type Y to proceed with the execution of the
initialization. Type N to abort
initialization and return to the OPTION
query. This query is printed to allow the
system manager to double check the responses
to the queries.
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3.3.2 Initializing the System Disk

After the stand-alone program SYSLOD writes the CIL onto the
RSTS/E system disk and bootstraps the initialization code into memory,
the DSKINT option is used to initialize the newly formatted and
otherwise blank system disk. 1Initialization of a newly created system

disk is a unique process and is described solely in this section.

CAUTION

DSKINT destroys any existing file structure
on a disk dnd must not be used on any RSTS/E
disk if the file structure is to be preserved.
If SYSLOD or CILUS is used to write a new
RSTS/E CIL onto an old system disk and the
existing file structure is to be preserved,
the DSKINT option is not used.

When the SYSLOD or CILUS run terminates, a new system disk
contains only a contiguous CIL which is loaded beginning at sector
49 (for RF or RK type disks) or sector 5 for RP¢2 and RP@3 disks and
sector 52 for RP@4 type disks. The CIL extends for as many blocks
as needed to contain the RSTS/E code. Sector @ of the system disk
contains a bootstrap record and sectors 1 through 48 or 49 are
reserved for directories and other system files. The pure code of the
CIL must be incorporated into a structure which enables the RSTS/E
system to access and manipulate its contents. The DSKINT initializa-
tion option creates the minimal RSTS/E file stru~ture including a
file which maps the CIL on the system disk (RSTS.CIL).

Under normal circumstances, initialization destroys all data on

T

a disk. However, the CIL is preserved if it was bootstrapped into

——— Mﬂm
memory. The system disk may be bootstrapped from SYSLOD or CILUS
{7BO switch) or by using the hardware bootstrap. The bootstrapping

operation provides pointers to the initialization code which are used

to determine the size and location of the CIL. With this information
the CIL (but not user files) is preserved through the DSKINT process.

The following is a sample dialog, each line of which is denoted
by a letter and explained in the subsequent text.
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OPTION: DSKINT

DISK ? RP ;gﬂ"(m ‘ (line a)
UNIT 2 @ APM ﬁét’ﬁ¢,:k‘ ‘ (line b)
PACK ID ? SYSPAK & . (line c)
PACK CLUSTER SIZE ? 2 WW@G:Q (line d)
MFD PASSWORD ? SYSMFD MV (line e)
L e et mip 1l e &
ine g)
LIBRARY PASSWQRD™ ? SYSLIB (line h)
LIBRARY UFD CLUSTER_SIZE ? 4 (line i)
PATTE’RNS 2> o bed Blak @Aﬂ&w{/ / (line 3)
_~'PROCEED Y OR N ? ¥ e 3’ (;ine k)
" PATTERN # 2 % 2, il
PATTERN # 1 [ gt
Lﬁ k{k\Z(ZZ ) RV IS
- ke OPTION: M
oven CIL

At line a, the system manager types a two-letter designator of
the disk that was bootstrapped; valid designators are RF, RK, RP, or
RB. The qﬁery at line b for an RK, RP, or RB system disk requires
the unit number of the device on which the system disk is mounted.
For an RF system disk, the query UNIT is replaced by the query PLATTERS,
to which the system manager responds by typing the number of RS11
disks (platters) connectéd to the RF1ll controller.

The system manager types from one to six alphanumeric characters
in response to the query at line c. The characters typed are called
the pack identification or pack label and are used internally by
RSTS/E as the password of system account [#,1].

The system manager must specify, at line d, the pack cluster
size for the system device. Pack cluster sizes for an RF1ll disk or
an RK@5 or RK@3 cartridge can be 1, 2, 4, 8, or 16, or, for an RP@2 or
RP@3 disk pack, 2, 4, 8, or 1l6. For an RP@4 disk, pack cluster sizes
are 4, 8, or 16. In general, larger pack cluster sizes permit
faster access to data stored on thefazgﬁ“ﬁﬁ“fh€“€xpéﬁ§e of possible

wasted disk space. Smaller pack cluster sizes permit more efficient

R s AR I
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allocation of disk storage space at the expense of more frequent
access to retrieval information (pointers to file data) stored in

user file directories. The latter situation is improved by clustering
individual files and user file dir@ctories (UFDs) at some cluster

size greater than the pack clustef\size. Therefore, the minimal

cluster size is recoﬁmended for almost all installations.

The system manager types from one to six alphanumeric characters
in response to the query printed at line e. The characters are used
as the password of the MFD account [1,1] on the system device.

The MFD password should be kept secret, since irresponsible access to
the Master File Directory or for that matter, to any privileged ac-

count, can destroy system software.

At line f, the DSKINT routines request the cluster size of the
MFD account [1,1]. With the restriction that no cluster size be less
than the pack cluster size, the MFD cluster size can be 1, 2, 4, 8,
or 16. The DSKINT routines prevent the use of any unacceptable values.
The cluster size of the MFD on the system disk determines the maximum
number of user accounts that the system manager can create. It is
recommended that the MFD cluster size be the same as the pack cluster
size unless the system requires a larger number of user accounts than
that value allows. The maximum number of user accounts allowed is
approximated by multiplying the MFD cluster size by 108.

The system manager must type SYS in response to the query shown
at line g to specify”initialization of a system disk. The queries
at lines h and i concern the password and UFD cluster size of the
system library account [1,2]. The password can be up to six alpha-

numeric characters.

It is recommended that the system manager set the UFD cluster
size of the account [1,2] to a minimum value of 4. A larger cluster
size may be set if the system manager intends to increase the system
library files above those supplied by DIGITAL and those required to
build the system library. (The total number of files created under
account [1,2] as a result of following the procedures described in
Chapter 4 is approximately 6f.) The maximum number of files allowed
by any account is approximated by multiplying the UFD cluster size
by 72.

The query at line j requests the number of patterns (between
1l and 8) to be used when the disk is tested for bad blocks.
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The query at line k is printed as a safety measure to allow the
system manager to make final checks and to ensure that he desires
to proceed. If N is typed, the DSKINT routines are not executed.
The initialization routines return to the OPTION query. If Y is
typed, DSKINT checks for bad blocks as shown in the example.

3.3.3 1Initializing a Non-System Disk

DSKINT is used to initialize, format, and pattern check non-
system disks on the RSTS/E system. System disk initialization is
described in Section 3.3.2. The examples below apply only to non-
system disks.

The following example initializes an RK cartridge as a private
disk:

OFTION: DSEINT
[L-HHH-YV? 22-JUL-74
HH:MH? 4136

BISE * RE

UNIT 7 &

FRCE 1D 7 HY F'FICK

FRCE CLUSTER SIZE ¥ 1
KFD FPRASSHORD 7 MVMHFD
HF CLUSTER SIZE ? 1
Fug, FRI, S¥& % PRI
FORHRT * YES

PRATTERHG 7 4

FROGCEED oY OR HNX % ¥

STARTING RE FURMAT PRES
EN» RE FORMAT PRGS

FATTERN # 4
FATTERN # 2
FRTTERN # &
FATTEREKR # 1
OFTION:

3.3.4 Using DSKINT to Pattern Check a Swapping Disk

The DSKINT option may be used to perform a basic reliability
test on RF1l1l, RS03, and RS04 disks configured as swapping disks on
the RSTS/E system. Swapping disks do not require the minimal file
structure created by DSKINT. Using DSKINT for this purpose writes
the minimal file structure on the swapping device but is useless for,
and is overwritten, under normal time sharing operations.
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During initial hardware installation or if a hardware malfunc-
tion is suspected, DSKINT can supplement the tests performed by
standard diagnostic methods. DSKINT does not duplicate all the tests
performed by diagnostic programs and should be used only in addition
to standard hardware maintenance procedures.

Thé example below depicts pattern tests on RS03 drive unit 2.
Note that DSKINT does not ask whether the drive is an RS03 or RS04.
The initialization code reads the drive type registers for RS03 and
RS04 units to determine the type and size of the device (RS03 = 1024
256-Word segments, RS04 = 2048 256-Word segments).

GPFTIOM: DEEINT
frio-HMH-VY? 22-JUL-F4
HH: HM?® L2: 66

LISKE % RS

UNIT 7 2

FRCE TD 7 TEST

FRCK CLUSTER SIZE 7 1
HFD PRSSHORE * TEGT
HFO CLUSTER SIZE 7 1
FUE, FRI, OF S¥5 % FUE

PATTERNSG ¥ B
FROCEED of OR HX © ¥
FRYTERN # &
FATTERN # ¢
FATTERN # &
FRATTERN & 5
FATTEEN # 4
FRTTEREN # Z
FATTERH & &
FRATTEEH # 1
GFTION:

If bad blocks are detected on a swapping device (denoted by a
table of bad blocks being printed), the swapping disk should normally
not be used. Call DEC field service to locate the hardware problem.
As a temporary measure, the swap files can be moved to the system
disk or several swap files can be used to avoid the malfunctioning
portion of the swapping device. Swap files are discussed in
Section 3.4.2.4.
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3.4 REFRESH OPTION - CREATING THE SYSTEM FILES

Normal RSTS/E system operation requires certain system files
under the system files account [0,1]. The DSKINT option creates the
system files account and two system files (BADB.SYS and SATT.SYS)
required on all disks. When DSKINT is used to initialize a system
disk, a third system file (RSTS.CIL) is also created to map the
RSTS/E Core Image Library. The remaining system files are created
by the REFRESH option of the Initialization code.

Table 3-3 lists the system files with a brief description of
each. An overview of the REFRESH option is included below to empha-
size the importance of using the option to full advantage when the
system disk is first built. Detailed discussions of each system file
is then presented to provide background information for proper use of
the option. Finally, the details of using REFRESH are presented with

several examples.
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Table 3-3

Contents of System Account [0,1]

File Name Location Status Description
BADB.SYS Each disk device Required Created by the initial-
in system except ization option DSKINT;
swapping disks. all clusters containing
bad disk blocks detected
during disk initializa-
tion are allocated to
this file to prevent
possible loss of data.
RSTS.CIL System disk only Required RSTS/E Core Image
Library containing resi-
dent and non-resident
(overlay) code, BASIC-
PLUS language code, error
messages, initializa-
tion code, and stand-
alone programs such as
ROLLIN,
SATT.SYS Each disk device Required Storage allocation
in system except table. This file is a
swapping disks bit map used to control
allocation of disk space|
SWAP@.SYS | System or swapping | Required Files used to store user
disk only job images not in core.
SWAP1.SYS | System or swapping j Optional Auxiliary swap files
SWAP2.SYS | disk only used to store additional
SWAP3.SYS user job images not in
core.
OVR.SYS System or swapping | Optional Copy of non-resident
disk only (overlay) code from CIL
(RSTS.CIL).
ERR.SYS System or swapping | Optional Copy of error messages
disk only from CIL (RSTS.CIL)
which can be accessed
and modified by system
manager.
BUFF.SYS System or swapping | Required File to retain DECtape
disk only for DECtape | directories during pro-
cessing.
CRASH.SYS | System disk only Optional File used to store exact

image of valuable con-
tents of core following
a system crash,
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3.4.1 REFRESH Option Overview

The REFRESH option allows the system manager to create, modify,
reposition, and, in some cases, delete system files stored under the
system files account [@,1l]. The system files reside on the system
disk or on auxiliary swapping disks. (In either case, these files
are catalogued by the directory for account {#,1] on the system disk.)
The REFRESH routines assume that the system disk contains at least
the minimum RSTS/E file structure as written during the initialization
of the system disk using the DSKINT option. The REFRESH operation
verifies that the entire disk structure is intact, but only the files
stored under account [@,1l] are manipulated. Thus, it is possible
to refresh a system disk which contains many files and accounts with-

out destroying the existing files.

The REFRESH option must be used to initially create the required
system files. This is done immediately after the system disk is
initialized with DSKINT and all patches have been installed. Proper
use of REFRESH when the system disk is created ensures that changes
can be made to the system files at a later date.

Before REFRESH is used, the system manager must understand the
principles in the construction of the system disk. The logical
structure of the system disk is such that a linear string of unallo-
cated space exists on the disk prior to loading the CIL. When the
RSTS/E CIL is written on the system disk, it occupies the lower physical
portion of the disk. Initializing the system disk writes a minimum
RSTS/E file structure on the disk and assimilates the pure code of

the CIL into the minimum file structure.

If the hardware includes one or more swapping disks, these
devices are considered logical extensions of the system disk. Figure
3-1 shows how disk sectors are numbered for several possible system
and swapping disk configurations. Swapping disks do not require a
file structure or directory information to be on the disk. All such
information is included in the directories on the system disk. To
allocate space for system files on the swapping devices, the initiali-
zation code temporarily extends the system disk storage allocation
table (SATT.SYS) to include the space on the configured swapping
devices. Only the REFRESH option manipulates swapping disk space.
When REFRESH completes manipulation of the system ffles, the allo-
cation table is updated on the system disk. Once written back
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414 6 CONFIGURATION
7|8 8
9 | ¢ 4
] 9 | g 7
RK@5 SYSTEM DISK RF11 SWAP%ING DISK RK@5 SYSTEM DISK
48@% BLOCKS 1824 BLOCKS |¥¢24 BLOCKS 2 PLATTER RF1l1l SWAPPING DISK
3 4 4 4 4
9 | g 11 2
9] 2|8 Jo}
9 | @ 2 |2 4
@ 9 | g 3 14 7
RP@2 SYSTEM DISK RS@3 RS@3 RPP2 SYSTEM DISK
APBPD BLOCKS 1424 BLOCKS 1@24 BLOCKS 2 RS@P3 SWAPPING DISKS
718 8
9 | g 2
9| & o}
9| o 4
[ 9| @ 7
RP@3 SYSTEM DISK RF11 SWAPPiNG DISK RP@3 SYSTEM DISK
80@@P@ BLAQCKS 1924 BLOCKS : 1424 BLOCKS 2 PLATTER RF1ll SWAPPING DISK
71 8 8 (8 8|8 8
9| @ 141 2] 2 3
91 & R g o o]
91 @ 2 |2 4] 4 7 7
[} 91 @ 314 718 1
RP@3 SYSTEM DISK RS@3 RS@3 RS@3 RP@3 SYSTEM DISK
8@@3% BLOCKS 1¢24 BLOCKS 1#24 BLOCKS 1¢24 BLOCKS 3 RS@3 SWAPPING DISKS
1{1 1 (1 1
6] 6 6|6 7
71 7 919 1
1] 2 2 ]2 2
9| o 4|4 9
[] ol o 718 5
RP@4 SYSTEM DISK RS@4 RSg4 RP@4 SYSTEM DISK
1672¢% BLOCKS 2448 BLOCKS 2¢48 BLOCKS 2 RS@4 SWAPPING DISKS
1] 1 11 1
6| 6 616 7
71 7 919 2
1] 2 212 2
9| @ 414 7
@ 9! @ 718 1
RP@4 SYSTEM DISK RS@4 RS@3 RP@4 SYSTEM DISK
1672@¢ BLOCKS 2f48 BLOCKS 1824 BLOCKS RS@4 AND RS@3 SWAPPING DISKS
Figure 3-1

Disk Sector Numbers
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out to the system disk, the allocation table does not map any space
on the swapping disks regardless of whether the space is free or
allocated. REFRESH allocates space on swapping devices based on cal-
culated sizes of configured swapping disks. The physical devices are
never accessed during REFRESH. Hence the swapping'disks need not be
physically present for normal REFRESH operation.

The size of RC1ll and RF1ll swapping disks vary depending on the
number of platters. Each RC platter is 64K words or 256 segments;
Each RF platter is 256K words or 1024 segments. RF1l1l and RCll disks
are considered one unit regardless of the number of platters. Hard-
ware permits data transfers to continue across these boundaries. The
total space available is the sum of the platters sizes. RSTS/E sup-

ports the hardware maximum or eight RF platters or four RC platters.

RS03 and RS04 fixed-head disks are treated as separate units.
The system files must fit on a unit and may not cross unit bound-
aries. Each RS03 is 256K words or 1024 segments; each RS04 is 512K
words or 2048 segments. If a system contains both RS03s and RSO04s,
all RSO4s logically follow the system disk and all RS03s follow
the RS04s. Physical unit numbers need not be known to use REFRESH.
Physical-to-logical unit mapping is done at Start up time. These
distinctions are important when trying to locate system files on
particular RS units. RSTS/E supports only four RS disk units for
swapping but additional units may be attached to the RH11l controller
for use by other operating systems.

If the REFRESH operation proceeds without the system manager's
requirements, only required system files are created on the system
disk. These files are allocated the minimum required storage space
in disk sectors immediately following the space occupied by the CIL.
A typical representation appears as follows:

Physical
Sector
] 1 48 49 289
MFD[1,1] Unallo-
Boot- UFD[0,1] RSTS/E CIL |BUFF.SYS | SWAP@.SYS cated
strap UFD[1,2] Space
SATT.SYS (RSTS.CIL)
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Such distribution of the required system files is seldom optimal.
For example, the default size of SWAP@.SYS can handle only the con-
figured number of jobs at the default size of 8K words. Most RSTS/E
systems will run BASIC-PLUS programs larger than 8K. Furthermore,
REFRESH locates all the system files on the system disk, any swapping
disks are not used.

At the time the system manager builds the system disk, he has
available all the contiguous unallocated storage space. If he does
not use this file space, he may be limited by the existing structures
at a later time, since time sharing operations cause storage space
on the system disk to be allocated randomly on an as-needed basis.
The free contiguous space at the front portion of the system disk can
be allocated to user and system program and data files, thus limiting
and restricting later structural changes to the system files in

account [0,1] on the system disk.

A few examples can show the significance of fully using
REFRESH. The RSTS.CIL file is created at the minimum required size
during the DSKINT process. (The minimum required size is actually
rounded up to span an integral number of disk clusters, as deter-
mined by the pack cluster size.) The contiguous storage space at the
lower portion of the system disk immediately following the RSTS.CIL
file is allocated to whatever other system files are created by
REFRESH. During time sharing operations, subsequent contiguous
storage space is allocated to user and system program and data files.

Future expansion of storage space occupied by CIL becomes restricted.

If the system manager wishes to augment the system at some
future date with either new hardware or software features, the size
of the CIL will necessarily increase by an undetermined amount. The
probability of successfully incorporating a newly generated CIL into
an existing file structure is greatly improved if the system manager
increases the size spanned by the CIL when the system files are
initially built on the system disk. The REFRESH option provides this
capability. Thus, to allow for future changes, the system manager
specifies from 20 to 40 extra blocks for the RSTS.CIL file. The
extra contiguous space is then allocated to the CIL file at the lower
portion of the disk, allowing for possible future, successful incor-
poration of a new CIL without destroying system and user files on the

system disk.
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For certain system files, the position of those files on the disk
influences the efficiency of the system operation. For systems having
a moving head system disk without a swapping disk, the system manager
can position certain system files in the center portion of the disk.
This appreciably reduces the average amount of SEEK time since the
moving heads are not operating back and forth from opposite ends of
the disk. Again, allocation of oversize files when the disk is built
ensures that future growth can be accommodated. An attempt to position
the files on the disk later at an optimal location becomes increasingly
difficult as more of the contiguous file space is allocated during

time sharing operations.

The system manager has the capability to structure the system
files by responses to the many queries printed by REFRESH. The
response to each file-related query determines how and where each
system file is accessed and positioned. REFRESH queries are des-
cribed in Section 3.4.3.3. The next section provides detailed infor-

mation on each of the system files. y
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3.4.2 System Files

The system manager must know the purpose of each system file
(Table 3-3) to use REFRESH properly. This section contains more
detailed information on each of the system files noting the opera-
tions performed by REFRESH.

3.4.2.1» BADB.SYS ~ Bad Block File

The bad block file permanently allocates bad disk segments and
makes them unavailable for use by system and user files. The bad
block file is required on all disks (except swapping disks) used under
RSTS/E. The file length can be zero if there are no known bad blocks.
BADB.SYS is created during the pattern checks performed by the DSKINT
option. A bad block is defined as a disk segment to which data can
be written but the same data cannot be retrieved. Disks are usually
not guaranteed to be error free. Hence, it is important to perform
the pattern tests when the disk is initialized. If bad blocks are
found, the clusters (equal to the pack cluster size) containing the
bad blocks are allocated to the bad block file. REFRESH only prints
a list of bad blocks: the capability for adding blocks to the bad
block file has not yet been implemented.
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3.4.2.2 RSTS.CIL - Core Image Library

The RSTS.CIL file contains the initialization code, monitor code,
BASIC-PLUS compiler and Run Time System, overlay code, error messages,
and usually the stand-alone program ROLLIN, This file exists only on
the system disk. The CIL is loaded during system generation by
either the DOS/BATCH program CILUS or the stand-alone program SYSLOD.
When the system disk is initialized using DSKINT the CIL is preserved
and mapped into the RSTS.CIL file.

The RSTS.CIL file cannot be moved by REFRESH and will always
be located on the lower physical portion of the system disk. DSKINT
creates the RSTS.CIL file at its minimum required size in the range
of 250-350 disk segments of 256 words each. The size of the CIL de-
pends on the monitor and BASIC-PLUS options included. As stated
earlier, the size of the RSTS.CIL file can be increased by REFRESH to
allow replacement of the CIL at a later time without disturbing the
existing file structure on the system disk. The system manager per-
forms new system generations as the installation requirements change.
Hence, the CIL file should be made large enough to cover any foresee-
able additions to the system. At the time of the initial system
generation, increasing the size of RSTS.CIL by 20 to 40 segments over
the required size allows for replacement by a substantially larger
monitor. If the contiguous file space immediately following the
RSTS.CIL file is allocated to user files under normal time sharing,
then it may not be possible to increase the size of the CIL at a later

time.
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3.4.2.3 SATT.SYS - Storage Allocation Table

The storage allocation table is a bit map used to keep track of
disk space. Each bit in the map represents one _disk cluster of n

256-word segments where n is the pack cluste;—;igg. A one bit repre-

SSTTS an allocated (in use) cluster and a zero bit represents a free
cluster. The SATT.SYS file is required on all disks (except swapping
disks) and is created by DSKINT. The disk space mapped by the
SATT.SYS file on each disk includes only the actual space on that
disk. The size of the file varies depending on disk size and the pack
cluster size. The maximum size is 10 segments for all disk devices
currently supported under RSTS/E.

REFRESH will permit repositioning of the SATT.SYS file on a
moving head system disk. This capability is primarily used when no
swapping disk exists and the swap files and other system files must
also be located on the moving head device. Grouping all system files
near the center of the disk tends to reduce average seek time for the

moving heads.
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3.4.2.4 SWAPn.SYS - SWAP Files

During normal timesharing operations, user job images are fre-
guently moved (swapped) to disk in order that other jobs can be
loaded into memory and executed. The REFRESH option is used to create
the required swap areas or swap files according to installation re-
guirements. Under RSTS/E there are four possible swap files called
SWAP@.SYS, SWAP1.SYS, SWAP2.SYS, and SWAP3.SYS. These system files
may be located on the system disk, on auxiliary swapping disks, or
on combinations of the system and swapping disks. Guidelines for
creating an efficient swapping structure and the RSTS/E swap algorithm
are described below. The material presented here should be fully
understood before REFRESH is used to create the swap files.

SWAP@Z.SYS is the only required swap file. However, other swap
files may be needed depending on the hardware configuration and the
installation requirements. The sizes of existing swap files
limit the values of JOBMAX and SWPMAX which can be specified when
using the DEFAULT and START initialization options. JOBMAX is the
maximum number of jobs which can be run simultaneously. JOBMAX must
always be less than, or equal to the maximum number of jobs configured
during system g?neration. SWPMAX may be set to any number between 8
and 28 ‘K) words. For the purpose of calculating the size of swap
files, no provision is made for limiting certain jobs or even certain
numbers of jobs to less than the system wide SWPMAX. Thus if any
job is allowed to expand to 16K, the amount of swap space reserved
for all jobs must be 16K each.

Each of the swap files holds an integral number of user job
images determined by the size of the file and the desired SWPMAX.
The following equations describe the relations between size of the
swap files, SWPMAX, and JOBMAX.

Size of SWAPn.SYS in segments

JOBS for SWAPn.SYS = (Desired SWPMAX(%) ¥ 4)

(truncated)

If more than one swap file is created, the total number of jobs
which can be run simultaneously is equal to the sum of jobs accommo-
dated by each swap file.

3

JOBMAX = 2 JOBS for SWAPn.SYS < Configured number of jobs.
n=0

lThe BASIC-PLUS language code limits the maximum size of BASIC-PLUS
programs to 16K words. :
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The RSTS/E monitor uses four swap bit maps (one for each of the
four possible swap files) to control allocation of swap space. Each
bit map contains 4 words or 64 bits and each bit represents a swap
"slot" of size SWPMAX. In the bit maps, a zero bit represents an
allocated slot and a one bit repfesents a free slot. Bit g (out of
64) in each map is always @ (allocated). Thus each swap file and its
corresponding map can handle the theoretical maximum of 63 jobs, or up
to 63 jobs could be spread over 1 to 4 swap files (see Figure 3-2).

Swap slots are dynamically allocated when a job is swapped out to

disk. The bit map is scanned forward for actively running jobs.

Hence, if SWAP@.SYS is located on the fastest swapping device, active
jobs will be swapped to the fastest medium. If a job is inactive,
the bit map scan is reversed. Hence, inactive jobs will be swapped
to the higher numbered swap files.

This mechanism is used for several reasons. First, to handle
multi-unit swap structures such as multiple RS03 and/or RS04 fixed
head disks. RS03s and RS04s are addressed by unit in the same way
that RP03 or RKO5 drives are referenced by unit. A data transfer may
not continue across a physical unit boundary. The RF1ll and RC1ll fixed
head disks are addressed as one unit regardless of the number of
platters. For these devices, a data transfer may continue across
platter boundaries. Secondly, this method allows systems which only
occasionally run many jobs, to operate with less fast swapping space.
Jobs which would overflow swapping space on the swapping disk(s) are
simply swapped into a file on the system disk.

To demonstrate proper and efficient use of the swap files,
several systems are considered. The first system requires only a
single swap file to satisfy system requirements. The second case is
when two swap files are used. The third is a large system that must
use three swap files.

For the first example, consider a system that runs 15 jobs with
the maximum size of 16K words. The required swap space in disk seg-

ments is calculated as

SWAP SIZE = JOBMAX * SWPMAX (in K) * 4 (SEGMENTS PER K)
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e 16 BITS —————»

SWAPP.SYS BIT MAP

Up to 63 swap slots
in each file.

SWAP1.SYS BIT MAP

<Configured JOB MAX< 63

SWAP2.SYS BIT MAP

@ BIT slot allocated
1 Bit slot free

SWAP3.SYS BIT MAP

Bit @ out of 64 in each

map is always 0.

Total # of swap slots A

Swap bit map search for
active jobs begins with
SWAPP.SYS and continues

in this direction until

a slot is found. SWAPQ.SYS
should always be located on
fastest swapping disk.

For inactive jobs, the

bit map scan begins at

the last non-zero byte

of the highest numbered
existing swap file. If

this swap file resides on
the slowest swapping device,
inactive jobs will be
swapped to the slowest

disk.

Figure 3-2. SWAP Bit Maps
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In this case 15 jobs at 16K requires 960 disk segments. Alsg
assume that the hardware configuration includes a single platter RF11l
disk (1024 segments) as the swapping device. Note that the same num-
bers apply for a single RS03 unit which is also 1024 segments. Since
the required swap space is available on the swapping device, a single
swap file is sufficient to meet installation reguirements. The
REFRESH option is used to create SWAP@.SYS on the swapping disk at
size equal to 960 segments.

It is also advantageous to locate other system files including
OVR.SYS (overlay code), ERR.SYS (error messages), and BUFF.SYS
(DECtape buffers) on the swapping device to speed up access to these
files. In the example above, 64 disk segments remained on the swap-
ping disk. This is more than enough space to hold the overlay code,
error messages, and any required DECtape buffers. These system files
would be created and located on the swapping disk using the REFRESH
option.

If the installation requirements for the system described above
are increased to 20 jobs at 16K, the amount of swap space required
would increase to 1280 disk segments. With the physical limit of
1024 segments on the RF1ll disk, a second swap file must be used to
accommodate the overflow. The system files OVR.SYS, ERR.SYS, and
BUFF.SYS could be moved to the system disk to free up space for one
additional job on the swapping disk. Fast access to these files is
more important than one extra job on the swapping disk, however.

The previous structure will be left intact and a second swap file
added to handle the five additional jobs. SWAP1l.SYS would be
created on the system disk at size equal to 320 segments. Note that
this arrangement will have little effect on system performance since
inactive jobs are swapped on the slower system disk and active jobs
are swapped on the faster device.

For an example of the third system, consider a very large
system used to service several elementary schools. During the day,
the system must service up to 48 student jobs. At non-peak hours
the system is also used for large administrative programs. The
installation requires a JOBMAX of 48 and SWPMAX of 16K due to the
administrative processing performed.
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The hardware configuration includes two RS03 fixed-head disks
(1024 segments each) for swapping. Three swap files are required
to handle the peak load of 48 jobs at 16K. SWAPZ.SYS is created on
the first RS03 to handle 16 jobs (1024 segments). SWAPP.SYS com-
pletely fills the first RS03 unit. SWAP1.SYS resides on the second
RS03, but handles only 15 jobs (960 segments) to leave room for the
other system files. Finally SWAP2.SYS is located on the system
disk and handles the remaining 17 jobs (1088 segments).

Note that if the swapping device is two-platter RF11l disk rather
than the two RS03 units, only one swap file is needed to cover both
RF11l platters. As mentioned above, data transfers may cross platter
boundaries on the RF1l1l but may not cross RS03 or RS04 unit boundaries.
Hence, it was necessary to create two distinct swap files to use both
RS03s. The BASE query described in Section 3.4.3.3 provides the
mechanism by which the system files are located on specific RS03 or
RS04 units.

If the hardware confiqguration does not include a swapping disk,
a single swap file (SWAP@Z.SYS) on the system disk is normally used
for all jobs. Several swap files are used only if the required con-
tiguous file space is not available to handle all jobs in one swap
file.

The REFRESH option blindly creates the swap files ensuring only
that they fit on the configured system disk and/or swapping disk(s).
The DEFAULT and START options described in Sections 3.5 and 3.6 ensure
proper correlation between JOBMAX, SWPMAX, and the sizes of the swap
files created by REFRESH. The START option, furthermore, loads the
monitor swap bit maps for use during normal timesharing.
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3.4.2.5 OVR.SYS - Overlay Code

The non-resident (overlay) code in the RSTS/E system may be,
accessed directly from the Core Image Library file RSTS.CIL or it
may be accessed as a separate file OVR.SYS. If the system disk is

a fixed-head disk, there is no need to create a separate copy of the

non-resident de. However, if the system disk is a moving-head
device and an auxiliary swapping diskﬂi§W§Y§i;§plgwggw;hgwgystem,
performance is increased by havi§QT£ﬁ§waon-reSident code as a separate
file on the féé%héﬁapping disk.

REFRESH allows the OVR.SYS file to be created and positioned
wherever desired. If a swapping disk is not included in the hardware
configuration but the system files are being positioned near the cen-
ter of a moving head disk (to reduce average seek time), OVR.SYS
could be created and positioned with the other system files.

The size of the overlay code is the same for all systems. Dur-
—

ing system generation some of the overlay code may be made resident

to increase system performance. The size of OVR.SYS is not reduced
by making parts of the overlay code resident. If OVR.SYS is created,
REFRESH allows its size to be greater than the required size. This
provides a means to reserve contiguous file space on the system disk.

If the OVR.SYS file is created, the system will access the over-
lay code from this file. During REFRESH, the file contains no useful
information and is not accessed in any way. The overlay code is
transferred from the CIL to the OVR.SYS file when the system is
brought up for normal time sharing with the START option.
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3.4.2.6 ERR.SYS - Error Messages

Like the non-resident code, the RSTS/E system error messages may
exist as a separate file, ERR.SYS, or they may be accessed directly
from the RSTS.CIL file. If the system manager wishes to modify the
error messages or have access to them on line, the ERR.SYS file must
be created. Otherwise, the choice is based on fast access to the

error messages and reducing the accesses to the system disk.

If the system disk is a fixed-head disk, there is normally no
need to create the separate file except to allow modifications. If
the system disk is a moving-head device and an auxiliary swapping
disk is available on the system, the error messages can be retrieved
faster if they exist as a separate file on the fast swapping device.
The separate file on the swapping disk also reduces the burden on
the system disk and helps in a small way to speed user file processing
on the system disk. As in the case of the overlay code, REFRESH
permits the ERR.SYS file to be created and positioned wherever desired.
If a swapping disk is not included in the hardware configuration but
the system files are being positioned near the center of a moving
head disk, ERR.SYS could be created and positioned with the other
system files.

The size of ERR.SYS is 2K words (8 blocks) for all systems.
REFRESH allows the size of ERR.SYS to be greater than this required
size to reserve contiguous file space. If the ERR.SYS file is created,
the system reads the error messages from the file rather than the CIL.
During REFRESH, the ERR.SYS file contains no useful information and
is not accessed in any way. The error messages are transferred from
the RSTS.CIL file to the ERR.SYS file when the system is brought up
for normal timesharing with the START option.



Initialization Options

3.4.2.7 BUFF.SYS - DECtape Buffers

DECtape processing in the RSTS/E system requires three 256-Word
blocks of buffer storage for each drive unit in the system configura-
tion. Thus, one TUS56 Dual DECtape transport requires six blocks of
buffer storage space. The file BUFF.SYS provides the required buffer
space for DECtape operations. BUFF.SYS is required only on systems
configured for DECtape.

The required size of BUFF.SYS is fixed by the number of con-
figured DECtape units. REFRESH allows the size of BUFF.SYS to be
increased to any number of blocks greater than the required size of
three blocks per unit. This facility should be used if additional
DECtape transports are added in the future. BUFF.SYS may be located
on the swapping disk if one exists or may be positioned anywhere
desired on a moving head system disk. On systems without DECtape,
BUFF.SYS may be created to reserve contiguous file space on the
system disk. -

3-37



Initialization Options

3.4.2.8 CRASH.SYS - Crash Dump File

The crash dump flle CRASH SYS 1s always optlonal but, if present,
must reside on the system disk. The CRASH SYS file must exist if the
crash“dump f3c111ty is to be enabled at the start of time sharing
operations when using the START option or when establishing default
start-up conditions using the DEFAULT option.

If the RSTS/E error handling code detects an error from which it
cannot recover, the system is reloaded. In this controlled-crash
sequence, the contents of the read/write area of monitor memory is
dumped to the CRASH.SYS file. For example, if 4 memory parity error
occurs in the area of memory occupied by the monitor or the BASIC-
PLUS Run Time System, reloading the system is the safest recovery.
This is done by the parity error handling code in the monitor. Since
the dump preserves the state of the system at the time of the crash,
it contains useful dlagnostlc information. Pafity errors, for example,
are logged by the error logglng routines in the monitor. There is,
however, a finite delay between the time an error is logged and the
time this iﬁformation can be picked up by the ERRCPY program. If the
error causes a crash or if a crash occurs for any reason before ERRCPY
can save the error information, this data (and probably the cause of
the crash) will be lost if the dump was not performed. Hence, it is
important that CRASH.SYS exist and the crash dump facility is enabled.

The size of CRASH.SYS depends on the size of the read/write
portion-of the monitor. The RSTS/E Monitor”includes many tables and
data areas which chsnge during normal operation. This information
resides in the lowest portion of memory (lowest physical addresses).
The rest of the Monitor is system code (instructions) which is never
changed under time sharing. Similarly, the BASIC-PLUS compiler and
Run Time System is pure code which never changes. This "read only"
code need not be dumped at the time of a crash. The size of the
read/write area depends on the hardware and software configuration
at each site. Hence, the size of CRASH.SYS is fixed at system gen-
eration time. The size is not the same on all systems but is
normally 8 to 16K words (32 to 64 blocks).

REFRESH provides only the option to create or delete the
CRASH.SYS file. If created, the size of CRASH.SYS will be the re-
quired size as discussed above. Furthermore, it will reside on the
system disk wherever REFRESH can find sufficient contiguous file space.
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3.4.3 Using REFRESH

The REFRESH option is invoked by typing REFRESH or simply RE in
response to the initialization OPTION query. REFRESH responds by
asking for the date and time followed by a series of questions. The
complete REFRESH example on the following pages is included without
comment to show the general flow of the REFRESH option. This example
is repeated with detailed comments in Section 3.4.4.1. The sections
below explain each of the REFRESH queries and the File Status Table.

OFTION: REFREGH
Dh-MAH-YY T 22-JUL-74
HH:MM? 12368

oLe 7 RO
FILE CURRENT RERUIRED STHRRET STARET
HARME FEQUIREDT™ ESIST STATUS SIZE SIZE CLUSTER  SECTOR
BRDE . EYES YES oYe Cte £t 5}
rSTS L CIL YES oy'e [ 274 274 24 Sq
SATT . &Y% YEZ oYs (I 1a 1a by £
SHAFR | SYS YES MO CRE 5] ilz88
SHAFL . ZWE N MO QO 5l 5
SHARZ . 2Y¥YS N MO s 5 5]
SHAFRZ | 2YS MO MO (] 5] 5]
ovE L Evs N MO ik (5 o8
ERRE. . S¥S MO MO Ok 5] &
BUFF . &Y% YES HO CRE @ 12
CRASH | 2¥Y% MO MO O g 7
EADS 7 LIST
THERE ARE HO BRD BLOCEE
ERDE ¢ <LF> <LF> denotes
. typing the LINE

RETES. CIL CHANGES 7 YES FEED key
SIZE 7 ZOg
SATT. S¥S CHANGES 7 YES
BEASE 7 40008
SHRFA, S¥S CHANGES 7 YES
SIZE 7 1824
LISKE 7 SHRE
BRZE 7 <LF>
SHAFL. SYS CHANGES * YES
SIZE 7 2E0
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LISK 7

SHF

BRSE 7

o

16zd

SHAFZ. Y% CHRANGES * YES

SIge 7

lage

LISK

-

ERSE 7T 40806

SHARZ, SYS CHANGES 7 HNO

VR, SY5 CHAMGES 7 YES

CIL 7 NGO
SIZE 7 <LF>
DISK 7 SWP
BRSE 7 <LF>

ERE. &¥5 CHANGES © YES

CIL 7T MO

1y}

IZE 7 <LP>

DISK 7 EWP

ERSE 7 <LF>

EUFF. &¥5 CHANGES 7 YES

SIZE 7 <LF>

LISE % SHF

ERZE 7 <LF>

CRASH 7 YES

FILE

NAME REGQUIREDT EXIST STRTUE

BADE . SYE YES 20 QI
rRETS L CIL YES = QK
SATT . &Ys YES YE Dk
SHAFG | EYS YES SHF Ok
SHAFL . EYS M SHF Qi
SHARPZ | SYE 1] SYE [k

SHARFZ | EYE
OYE A=

WO
HQ

ML Ci
SHF Lk

ERE . BYE MO SHF ok
BUFF . S%¥5 YEE SHF ik
CRASH . 8YE N SYS )i

OFTION:

CLURREENT
SIZE

[P%]
D
Dot

182

L0
Ty
)

1as8

ot

=y
o

P
SRR a IR S I

REQUIRELD
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i
[act]

P
b
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3
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=3 g

<LF> denotes
typing the LINE

FEED key

STRRET
CLUSTER

O R P =

[
AN
1
ay
Lo

B b
[ 1)
)

EOR I o

e T WD
=) T

STRET
SECTOR

!——‘- [_l l"_:l !:l !_ﬂ
oD

[} f',;;: Far i ]

Fo 000 p
[ B S o R o]

Tt

21

it
Do O SN -

L D A0

i



Initialization Options

3.4.3.1 Selecting the Short- or Long-Form of REFRESH

Immediately after the date and time are entered, REFRESH prints
the OLD query. The response determines the type of REFRESH operation
performed. When a new system disk is built, there are two basic
alternatives. The system manager may let REFRESH do all the work and
accept the default structure of the system files (short form).
Alternatively, he may enter specifications for each system file (long
form). One of these two options is selected by the response to the
OLD guery. Valid responses are listed in Table 3-4.

If the short form is selected, REFRESH creates the system files
without further interaction. The answers to all file related queries
are extracted from the existing file structure and configuration
parameters. All required files are created at their required sizes
and reside on the system disk. Optional files are not created at
all. This procedure is not recommended since it seldom provides an
optimal structure for the system files. The short form of REFRESH
is primarily used on test systems where optimal structures are not
required. The ability of REFRESH to extract answers to file related
queries is helpful when REFRESH is used to alter the system files as
installation requirements change. The long form of REFRESH is used
but file related queries can be answered with the LINE FEED key to

leave a current file specification unchanged.
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Table 3-4

Valid Responses to OLD Query of REFRESH

Response

Meaning

YES or OLD

Y, O, or LINE FEED key

NO

N

Anything Else

The short form of REFRESH. File
characteristics are extracted from
existing file structure and con-
figuration parameters. Only non-
existent required files are
created. Not recommended.

Same as YES but the first File
Status Table is not printed.

The long form of REFRESH. Individual
file characteristics will be entered.
REFRESH subsequently prints queries
for each system file. Recommended.

Same as NO except the first File
Status Table is not printed.

Repeats the OLD query.

The answer to the OLD query also determines whether the File

Status Table is printed before the REFRESH operation is performed.

The table is always printed before the option terminates to show

the current structure of the system files. Normally, both tables

are useful for reference.

If several passes through REFRESH are

needed due to some oversight, the table printed at the end of the

previous pass is sufficient reference.. Time can be saved by not

printing the table on a subsequent try.
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3.4.3.2 File Status Table

A File Status Table is printed twice during REFRESH. It is
printed before any REFRESH action so that the system manager can see
the current status of each system file and any REFRESH action required.
The table is also printed at the end of the REFRESH operation to re-
flect any changes made. The status information given in the printout
is summarized in Table 3-5.

The entry in the REQUIRED column indicates whether the file in
that row of the table is necessary for operation of the RSTS/E system.
The files BADB.SYS (bad block file) and SATT.SYS (storage allocation
table) are required on all RSTS/E disks. The RSTS.CIL file is re-
quired on the system disk since it contains the permanent copy of the
system code. One swap file (SWAP@.SYS) is required while the others
are optional. Separate copies of the overlay code and error messages
may exist apart from the CIL as files OVR.SYS and ERR.SYS. These
two files are not considered required since the information they con-
tain may be accessed directly from the RSTS.CIL file., BUFF.SYS
(DECtape buffers) is only required on systems configured for DECtape.
Finally, the crash dump file (CRASH.SYS) is recommended for all
systems but is not required.

The EXIST column merely indicates whether the file exists on the
system disk (SYS), on the swapping disk or disks (SWP), or does not
exist at all (NO). The entries in the STATUS column indicate to the
system manager, the action which REFRESH must take independent of any
changes he may specify. The STATUS column indicates that no REFRESH
action is required (OK), the file must be created (CRE), or it must
be deleted and then re-created (D/C). If any REFRESH action is re-
quired or requested on any of the system files, the other existing
system files are also deleted and recreated. This is done to free up
as much contiguous file space as possible before any attempt is made
to restructure the system files.

Entries in the CURRENT SIZE and REQUIRED SIZE columns of the
file status table display the decimal number of 256-word blocks
occupied by and necessary for e5EE'E?EEEE"?TT@T“‘THE“VET&ES‘shown in
thgwﬁEQUIRED SIZE column depends on either the fixed system require-
ment for the particular file or the configuration of the system. For
example, ERR,.SYS is always 8 blocks (2K words) for all systems where-
as the required size of the RSTS.CIL file depends on the hardware and
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Table 3-5

System Files Status Table Entries

Status Table
Entry Heading

Possible Entries

Meaning

FILE NAME All system files in See Section 3.4.2 for
account [0,1] descriptions of system
files in account [0,1].

REQUIRED? YES The file is currently
necessary on the local
installation system.

NO The file is not needed to
operate the system.

EXIST NO The file does not currently
exist.

SYs The file currently exists
on the system disk.

SWP The file currently exists on
the swapping disk.

STATUS OK No REFRESH action is
required.

CRE File is marked for creation.

DEL File is marked for deletion.

D/C File is marked for deletion
and re-creation.

CURRENT SIZE n The decimal number of 256-
word blocks the file occu-
pies on the disk.

REQUIRED SIZE n The decimal number of 256-
word blocks the file
minimally requires.

START CLUSTER n The decimal number of the
first logical cluster occu-
pied by the file.

START SECTOR n The decimal number of the

physical sector occupied
by the first 256-word block
of the system file.

Disk sectors are numbered
from g to (disk size -1)
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software configuration at each site. REFRESH normally does not per-
mit the system manager to create any required file at a size smaller
than the REQUIRED SIZE. The one exception is the SWAP@.SYS file.

The REQUIRED SIZE shown for SWAP@.SYS handles the configured number
of jobs at a maximum size (SWPMAX) of 8K. Since the actual number

of jobs may be anything less than or equal to the configured maximum,
the size of SWAP@.SYS may be less than, equal to, or greater than the
stated REQUIRED SIZE. The absolute minimum size allowed for SWAP@.SYS
is 32 blocks (1 job at 8K). For files such as OVR.SYS and ERR.SYS
which are not explicitly required for correct system operation, the
REQUIRED SIZE column indicates the number of blocks needed if the
file is created.

The values in the CURRENT SIZE and REQUIRED SIZE columns may
differ for several reasons. The most obvious is a system file which
‘does not yet exist. The CURRENT SIZE will be zero while the REQUIRED
"SIZE will reflect the fixed system or configuration requirement.
Secondly, the system manager may change the size of certain system
files to meet installation needs. One such possibility with SWAP@.SYS
was mentioned above. The CURRENT SIZE of SWAP@.SYS may be less than,
equal to; or greater than the required size. Furthermore, if the
system manager chooses to plan for future expansion, the CURRENT
SIZE of system files such as RSTS.CIL and BUFF.SYS may be greater than
the REQUIRED SIZE. Finally, system files occupy space to the nearest
cluster boundary. Thus, if the REQUIRED SIZE is not an integral
number of clusters at the system disk pack cluster size, REFRESH
automatically rounds up to an integral number of clusters when the
file is created. This round up is reflected in the CURRENT SIZE of
the file. The sizes of the system files can be changed by response
to the SIZE query printed by REFRESH. 1In all cases, REFRESH will pre-
vent changes to the system file which are explicitly illegal.

The START CLUSTER and START SECTOR columns indicate, respectively,
the logical and physical beginning address of the system file in ques-
tion. The START CLUSTER column is a diagnostic aid to the designers.
It has little practical value to the system manager. The START
SECTOR column indicates the actual physical location of the file.

Each of the system files occupies a contiguous area on the system disk
or swapping disk(s). Disk sectors (256-word blocks) are numbered from
# to the size of the disk minus one. An RKO5 DECpack contains 4800
sectors or blocks numbered 0 to 4799. An RP02 contains 40000

sectors numbered 0 to 39999. An RP03 pack contains 80000
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sectors numbered # to 79999. RPP4 sectors are numbered F# to 167199.
Since swapping disks are considered logical extensions of the system
disk, swapping disk sectors are numbered starting at the end of the
system disk (e.g., 48f@ and up for an RK@5 system disk, 4gg@@ and up
for an RP@2 system disk, 8@@@F and up for an RPP3 system disk and
167288 and up for an RP@4 system disk). Thus, by looking at the START
SECTOR column, it is possible to know exactly where the system files
reside. The BASE query of REFRESH permits locating certain system
files at any desired start sector subject to availability of contigu-

ous file space.
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3.4.3.3 REFRESH Queries - All of the file related queries are listed

for reference in Table 3-6.

Additional comments are included below.

The < filename> CHANGES query allows an existing system file to

be left unchanged by use of the NO, OLD, or LINE FEED response.

When

necessary to accommodate other system files, REFRESH repositions

the system files even if no change is requested.
and the disk used are not changed, however.
if a required file does not yet exist.

new system disk is built.

The size of a file

The situation is different
This situation arises when a
REFRESH creates a required file at the

required size on the system disk if the CHANGES query is answered
with the NO, OLD, or LINE FEED response.

Table 3-6

REFRESH File~Related Queries

File-Related Applicable Possible
Query Files Responses Meaning
BADS? BADB.SYS LIST Print the start sector
numbers of clusters which
contain bad blocks.
ADD ADD option not yet imple-
mented.
<filename > RSTS.CIL YES Causes more queries to be
CHANGES? SATT.SYS printed each of which is
SWAPH.SYS directly related to the
SWAP1.S5YS possible changes that can
SWAP2.SYS be made to the specific
SWAP3.SYS system file. (See indi-
OVR.SYS vidual file descriptions
ERR.SYS in Section 3.4.2.)
BUFF.SYS
NO, OLD or Causes the answers to the
LINE FEED related filename changes
key queries to be extracted

from the existing file
structure or from system
configuration parameters.

(continued on next page)
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Table 3-6 (Cont.)
REFRESH File-Related Queries

File-Related Applicable Possible
Query Files Responses Meaning
SIZE? RSTS.CIL OLD or If the file exists, retain
SWAP@.SYS LINE FEED the current size. If the
SWAP1.SYS key file is being created,
SWAP2.SYS create at the required size.
SWAP3.SYS
OVR.SYS n An integer decimal number
ERR.SYS which specifies the size
BUFF.SYS in 256-word blocks. The
value n must be greater than
or equal to the required
size except for SWAP@.SYS
which may be any size
greater than 32 blocks.
DISK? SWAPJ.SYS OLD or The file is written to the
SWAP1.SYS LINE FEED disk on which it previously
SWAP2,S5YS key resided. If file is newly
SWAP3.SYS created, place it on the
OVR.SYS system disk.
ERR.SYS
BUFF.SYS sYSs The file is created on the
system disk.

SWP The file is created on the
swapping disk.

BASE? SATT.SYS OLD or If the file existed on the
SWAPM.SYS LINE FEED disk, causes the file to be
SWAP1.SYS key placed at the base physical
SWAP2,SYS sector number used pre-
SWAP3.SYS viously. If the file is
OVR.SYS new, the base cluster value
ERR.SYS is the default of 0 (any-
BUFF.SYS where on the disk).

n An integer decimal number
which specifies the base
sector at which the file
begins on the disk device.
Sectors are numbered from
0 to the capacity of the
disk (in 256-word blocks)
minus 1. See Figure 3-1.

0 If the number 0 is speci-~
fied, the file is placed
anywhere on the disk.
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Table 3-6 (Cont.)
REFRESH File-~Related Queries

File-Related Applicable Possible
Query Files Responses Meaning
CIL? OVR.SYS YES Indicates that the system
ERR.SYS accesses directly the
relevant code in the CIL
file (RSTS.CIL) on the
system disk. Any existing
copy of the file is deleted.
NO Indicates that the system
manager desires a separate
copy of the relevant code
to be created. The file is
created and the contents
of the CIL code is copied
to the file at start up time.
OLD or Retain the file if it pre-
LINE FEED viously existed; otherwise,
key the code in the CIL is ac-
cessed directly.
DELETE? BUFF.SYS YES Causes file to be marked
SWAP1.SYS for deletion.
SWAP2.SYS
SWAP3.SYS NO or Causes more queries to be
LINE FEED printed: SIZE?, DISK?,
key and BASE?.
CRASH? CRASH. SYS YES Causes the file CRASH.SYS
to be created.
NO Causes the file CRASH.SYS
to be deleted.

The SIZE query is printed for several fixed-length system files.

This provides a way to reserve contiguous file space on the system

disk to allow for future expansion of the system files and provide

for a swapping disk failure.

For example, on a system with a single-

platter RF1l (or RS03) swapping disk, a swap file normally resides

on this swapping device.

In the event of a swapping disk hardware

failure, the system can continue to operate normally if this swap

file is moved to the system disk.

REFRESH moves the swap file if

there is sufficient contiguous space available on the system disk.

This space will probably not be available unless corrective action

for such failures are considered when the system disk is initially

built.

By locating one of the system files such as BUFF.SYS

(whether required or not) on the system disk and making its size equal
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to 1024 blocks (size of the RF11l) plus the required size of BUFF.SYS,
the system can operate normally even if the swapping disk is down.
REFRESH is used to move all files from the swapping disk to the sys-
tem disk and BUFF.SYS is reduced to the required size. The files
which previously resided on the swapping disk merely fill in the pre-
viously unused area of the BUFF.SYS file. The reverse procedure is
performed when the swapping disk is again operational. The system
files are moved back to the swapping disk and the size of BUFF.SYS

is increased to 1024 blocks plus the required size. The RSTS.CIL
file (which must reside on the system disk) can be enlarged for the
same reasons. This has the added advantage of allowing a larger system
(CIL) to replace the current CIL when a new system generation is per-
formed.

The DISK query is printed only if a swapping disk(s) is included
in the hardware configuration. If there is no swapping disk, all the
system files must reside on the system disk.

The BASE query allows the system files to be positioned anywhere
desired on the system or swapping disks. If a sector number is
entered, it is considered a preferred location for the file rather
than an absolute requirement. The disk allocation routines use this
number as a place to start looking for contiguous file space. Any
location between the specified BASE and the physical end of the disk
is considered a legal start sector for the file. REFRESH works in
two passes with regard to these preferred locations. If on the first
pass, sufficient space is not available between the specified BASE
and the end of the disk for any of the system files, a second try is
automatically performed. Before the second try, all the preferred
locations for all the system files are discarded. Thus, this second
pass attempts to find sufficient space anywhere on the system disk or
swapping disk(s). The particular disk used for a particular file is
determined by the DISK query. REFRESH never moves a file from the
swapping disk to the system disk (or vice-versa) unless told to do
so by the appropriate response to the DISK query.

The DELETE query is printed only for optional files. For in-
stance, if the BUFF.SYS file is created but is not required, the sys-
tem manager has the option to delete the file using the REFRESH option.
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3.4.3.4 REFRESH Action Message

After all file-related questions are answered, the REFRESH
routines attempt to build the system file structure, as specified.
If the REFRESH operation is successful, the File Status Table is
reprinted indicating the new structure of the system files. The
initialization routines then return to the OPTION query. The system
manager should proceed to Section 3.5 and follow the procedures to
establish the default start up conditions.

If the REFRESH routines are not able to make the requested

changes, the following message is printed.
UNABLE TO CREATE REQUIRED FILES - REBUILDING DISK

There is a short pause while REFRESH reconstructs the original system

files. The message
DISK REBUILT

appears after REFRESH recreates the original files and the File
Status Table is printed. The table reflects the o0ld file structure.

If the REFRESH operation is unsuccessful, the system manager
must consider what caused the failure. The most likely reason for an
unsuccessful REFRESH is an attempt to allocate more blocks to a file
(or files) than there are blocks on the disk. (An RKO05 DECpack has
4800 blocks; an RP02 has 40000 blocks; an RP03 has 80000 blocks; an
RP04 has 167200 blocks; each RSO3 unit and RF1ll platter has 1024
blocks; and an RS04 has 2048 blocks). The system manager should re-
peat the REFRESH procedure.
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3.4.4 REFRESH Examples

)

Two REFRESH examples are included in this section. The examples
are intended to show some of the possible philosophies which can be
used with REFRESH. In the first example, the system files are
structured to allow for future expansion and even a hardware failure
in the swapping disks. The second example is a small system where
disk space is of primary importance. A reasonable structure of sys-

tem files is created but no provision is made for future expansion.

3.4.4.1 RPP3 System Disk with two RS@3 Swapping Disks

The first example is a typical REFRESH for a large system. The
hardware configuration includes an RP03 system disk and two RS@3
fixed-head swapping disks. The only other relevant hardware included
is four DECtape units. The system is configured for a maximum of
40 jobs and the desired swap maximum is 16K, The REFRESH proceeds

as shown on the following pages.

After the date and time are entered, the OLD query is printed
at line a. The NO response is used to request the long form of
REFRESH. The system manager enters his requirements for each of the
system files. The File Status Table is then printed indicating that
only the BADB.SYS, RSTS.CIL, and SATT.SYS files currently exist.
These three files are created by the DSKINT option. A request to
LIST bad blocks at line b results in the message, THERE ARE NO BAD
BLOCKS. If DSKINT had found any bad blocks on the RP@3 pack, REFRESH
prints the start sector numbers of the clusters containing bad blocks.
When the BADS query is repeated at line c, the LINE FEED response is
used to continue.

Changes are made to the RSTS.CIL file beginning at line d. The
only operation permitted by REFRESH is to increase the size of the CIL
file. The required size in this case is 274 blocks. The size is in-
creased to 300 blocks to allow for future replacement of the CIL.

The only change which can be made to the SATT.SYS file (line e)
is to position the file on the moving head RP@3 disk. The Storage
Allocation Table is referenced frequently under time sharing. It is
therefore located near the center of the disk. The SWAP2.SYS file is
also located near the center of the disk. The effect is to create a
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quiescent or "home" position for the heads near the center of the
disk. The seek distance to access user file data on either side of
center is thereby reduced. This will have more effect as user files
and directories are scattered over the full disk surface.

The guestions for SWAP@.SYS begin at line f. Both RS03 drives
are available for swap files and other system files. SWAP@.SYS is
located on the first RS03 unit. This choice is an arbitrary one in
this case since both swapping disks are equally fast and are equal
in size. The size of 3WAPP.SYS is set to 1024 blocks which is equal
to the capacity of the drive. SWAP@.SYS handles 16 jobs at 16K words
each.

The second swap file, SWAP1.SYS (line g), is located on the
second RS03., The response to the BASE query shown in the example
forces REFRESH to try the allocation beginning at sector 81024 which
is the first sector of the second RS03 (see Figure 3-1). It is not
necessary to specify a BASE since all the space on the first RS03
has already been assigned. The second RS03 is used for SWAPl.SYS
even if BASE were answered with the LINE FEED key. The size of
SWAP1.SYS is set at 960 blocks to support 15 jobs at 16K. This
leaves room on the swapping disk for other system files as discussed

below.

Beginning at line h SWAP2.SYS is created on the system disk.
SWAP2.SYS is purposely larger than necessary to allow for future
expansion to 48 jobs. Expansion to 48 jobs requires a new SYSGEN
but a new CIL can replace the current CIL without affecting the file
structures on this system disk. With the size of SWAP2.SYS set to
1088 blocks, this file handles 17 jobs at 16K words. The size of
SWAP2.SYS also provides for recovery from a total failure of the
swapping disk subsystem (controller and/or both drives). 1In the
event of a failure, SWAP@.SYS moves to the system disk to replace
SWAP2.SYS. SWAP1l.SYS and SWAP2.SYS can be deleted if there is insuf-
ficient contiquous space to accommodate these files. Even if no
other contiguous space is available, the space reserved in SWAP2,SYS
is enough to handle 16 jobs at 16K with 64 blocks left over for the
other system files. SWAP2.SYS is located near the center of the disk,
physically adjacent to the SATT.SYS file.
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The SWAP3.SYS CHANGES query is answered with the LINE FEED
response (line i) since a fourth swap file is not needed. Since
SWAP3.SYS does not exist, REFRESH does not create it.

The overlay code (OVR.SYS), error messages (ERR.SYS), and the
DECtape buffers (BUFF.SYS) are all located on the second RS03. The
CIL guery for both OVR.SYS and ERR.SYS is answered NO to cause these
files to be created. The SIZE queries for OVR.SYS, ERR.SYS, and
BUFF.SYS are all answered with the LINE FEED key to allow REFRESH
to create these files at their required sizes. There is no need to
allocate extra space to these files when they reside on a swapping
disk since unallocated space is never used for user files. The DISK
queries are answered with the SWP response to locate all three files

with LINE FEE

space is available on the swapping disk.

on the swappigg disk. Finally, the BASE queries are also answered
to allow REFRESH to position these files wherever

The CRASH.SYS file is created by the YES response to the CRASH
query at line m. If the crash dump file is not created at this time,
the system manager can not enable the crash dump facility using the
DEFAULT or START option and valuable diagnostic information is lost
in the event of a system crash.

The CRASH query ends the REFRESH interaction. There is a pause
while REFRESH builds the system file structure as specified. The
File Status Table is then reprinted to reflect the new structure.
Note in the example that REFRESH positions all the files, as requested.
The only other notable thing in the table is the expansion of the
CRASH.SYS file to 38 blocks from the required size of 37 blocks. The
pack cluster size of the RP03 system disk is the minimum pack cluster
size of 2 blocks. The size of CRASH.SYS is rounded up to an integral
number of clusters (38 blocks is 19 clusters with a pack cluster size
of 2).

The printing of the OPTION query at line n signals the end of the
REFRESH operation. The system manager then proceeds to the DEFAULT
option (described in Section 3.5) to establish start up conditions
for his system.
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3.4.4.2 RKO5 System Disk Without an Auxiliary Swapping Disk

The second example is a REFRESH for a smaller system which in-
cludes an RK system disk but no swapping disk. The system is con-
figured for 16 jobs. Two DECtape drives are also included in the
hardware configuration. The REFRESH operation is shown and explained

below.
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This REFRESH is simpler than the previous example since there
are fewer possibilities when no swapping disk exists. The REFRESH
operation shown also has slightly different goals. On systems with
RK disks, disk space for user files is usually in short supply. In
this example, no disk space is reserved for future expansion. All
of the system files (except SWAPF.SYS) are created at their required
sizes. Since the RK system disk is small in comparison to an RP@3 (4800
blocks vs. 80000 blocks), it is not difficult to backup and delete
all library and user files to gain space for future expansion. On
systems with many RK drives, a completely different philosophy can
be used. The system disk may be totally dedicated to system and
library files. All unused space can be reserved by creating a dummy
file under time sharing which completely fills all space not required
for system or library files. The library can be easily saved and the
dummy file deleted during time sharing to allow restructuring or

expansion of the system files at a later date.

As shown in the example, the OLD guery is answered NO at line a
to reguest the long form of REFRESH. As in the previous example, the
File Status Table indicates that only the BADB.SYS, RSTS.CIL, and
SATT.SYS files exist before the initial use of REFRESH. The BADS
query at line b is answered with the LINE FEED key since the status
table indicates there are no bad blocks (size of BADB.SYS is zero).

At line ¢, no change in the RSTS.CIL file is requested. The choice
is to conserve disk space rather than plan for future expansion.
Hence, the size of the CIL file is not increased to allow for replace-

ment of the system at a later time.

The movable system files are all located near the center of the
disk to reduce average seek time for the moving heads. At line d
a change to SATT.SYS is requested and the file is positioned at sector
1600. The center of an RK cartridge disk is actually sector 2400.
The system files span a range of sectors on each side of center.

Beginning at line e, a single swap file, SWAP@.SYS is created to
support 16 jobs at 16K and is positioned adjacent to the SATT.SYS
file. Note that the DISK query is not printed in this case since the
system is not configured for a swapping disk. The auxiliary swap files
are not needed so the CHANGE queries for the other swap files are
answered with the LINE FEED key.
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Beginning at line f, the overlay code (OVR.SYS) and error message
(ERR.SYS) files are created so that they can be positioned with the
other system files. If disk space is extremely critical, this data
can be accessed from the RSTS.CIL file. The DECtape buffer file is
required and is created at the required size by the responses shown
at line h. Finally, the CRASH.SYS file is created despite the space
constraint since the crash dump facility cannot be enabled and
valuable error logging information could be lost if the CRASH.SYS
file did not exist.

The File Status Table 1is printed to reflect the new file structure
and REFRESH terminates by returning to the OPTION query. The system
manager proceeds to the DEFAULT option to establish start up conditions.
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3.5 SETKEY - SETTING KEYBOARD DEFAULTS

The initialization option SETKEY sets default conditions for key-
board lines on the RSTS/E system. The option allows the user to
enable and disable individual lines and to specify whether a DH1ll

multiplexor line is to be enabled with or without modem control.

The SETKEY option is required only if modem control must be
enabled on a DH11-AA or DH11-AC multiplexor line (with DM11-BB modem
control hardware) or on a DH11l-AD line. SETKEY can optionally be used
to disable any terminal interface or DH1ll line which should not be
used. At start up time, the initialization code enables all terminal
interfaces (if the hardware is present) except those lines specifically
disabled with SETKEY. DH1ll lines wired for modem control are enabled
as local lines unless modem control is specifically enabled with the
SETKEY option. Modem control is always enabled on DL11lE and DC1l1l
single line interfaces unless the interface is disabled with SETKEY.

The default conditions established by SETKEY remain in effect
until altered by SETKEY. Each time the system starts up, the initiali-
zation code enables terminals according to the SETKEY default values
and the presence or absence of hardware.

To execute the SETKEY option, type SETKEY or SE in response to
the OPTION: message printed by the initialization code. 1In response
to SE, the query COMMAND is printed and one of the responses shown
in Table 3-7 can be typed. The following dialog demonstrates the
sequence.

OPTION: SETKEY
COMMAND?

To terminate SETKEY, type the EXIT command or the LINE FEED key and
the OPTION: message is printed again.
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Table 3-7
Responses to the SETKEY COMMAND Query

Short

Response Form Meaning

DISABLE DI Disable a keyboard.

ENABLE EN Enable a keyboard on a single line
interface or enable a keyboard as local
on a DH1l1l multiplexer interface.

LIST LI Print a list of current default con-
ditions for all keyboards configured
on’ the system.

LOCAL LO Enable a keyboard as local on a DH1l1
multiplexer interface or enable a
keyboard on a single line interface.

MODEM MO Enable a keyboard with modem control
on a DH11-AA or DH1l1l-AC multiplexer
interface with DM11~-BB modem hardware
or on a DH11-AD multiplexer interface.

EXIT EX Exit to the OPTION: message.

Type the Exit to the OPTION: message.

LINE FEED

key

Type the Print a list of legal commands and an

RETURN key accompanying description of action.

If either DISABLE, ENABLE, LOCAL, or MODEM is entered in response
to the COMMAND query, the prompting message KB NUMBER is printed.
Typing the unit number of the keyboard causes the related default
condition to be set for the specified keyboard. The system continues
printing the prompting message until the LINE FEED key is typed.

The following sample dialog shows the procedure.

COMMAND? DISABLE

KB NUMBER? 1

KB NUMBER? 3

KB NUMBER? <LF> <LF> denotes typing the LINE FEED key

COMMAND? EXIT

OPTION:




Initialization Options

Typing DISABLE causes the system to print the prompting message.

The disable condition is set when the keyboard unit number is entered.
Typing the LINE FEED key returns to the COMMAND query. The EXIT com-
mand returns to the OPTION: messagde.

The LIST command causes the system to print a list containing
keyboard unit designators, addresses, and current default settings.
Each entry has the following general format.

address

KBn: or Is default setting
address/address

The designation n gives the unit number of the keyboard. The address
is either a single line interface address or the DH1ll multiplexer
address. If two addresses are present and separated by a slant char-
acter, the first address is that of the DH1ll multiplexer and the sec-
ond is that of the DM11-BB modem control. The default setting can be
either DISABLED, ENABLED, or ENABLED WITH MODEM.

Because pseudo keyboards are not physical devices, they do not
have device registers in the peripheral address space. The address
printed by SETKEY for pseudo keyboards is the address of a word in
memory which serves as a pseudo device register. This word allows
pseudo keyboards to be treated as physical devices by the terminal
service code. An address less than 168808 (octal) indicates a pseudo
keyboard.

The following sample dialog demonstrates the usage of the SETKEY
commands.

OPTION: SETKEY

COMMAND? DISABLE

KB NUMBER?

ENTER KEYBOARD NUMBER OR <LF> TO EXIT? 5
KB NUMBER? 13

KB NUMBER? 1

KB NUMBER?

COMMAND? MODEM
KB NUMBER? 20
KB NUMBER?
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COMMAND? LIST

KB@: (177568) IS ENABLED

KB1: (17561ﬂ) IS DISARLED

KB2: (17562@) IS ENABLED

KB3: (@32424) IS ENABLED

KB4: (@32438) IS ENABLED

KB5: (#32434) IS DISABLED

KB6: (@3244@) IS ENABLED

KB7: (168828/17#588) IS ENABLED
KB8: (16Q0¢20/1705¢¢) IS ENABLED
KB9: (160020/17250¢) IS ENABLED
KB1@: (164@28/178588) IS ENABLED
KB11l: (16@@28/17#58%) IS ENABLED
KB12: (16@828/174584) IS ENABLED
KB13: (16@@28/172588) IS DISABLED
KB14: (16@@8208/1785@%) 1S ENABLED
KB15: (16@@28/1785%%) IS ENABLED
KB16: (16@828/178588) IS ENABLED
KB17: (16@828/178588) IS ENABLED
KB18: (16@g28/17#589) IS ENABLED
KB19: (169828/174588) IS ENABLED
KB20: (16@@828/17#458%) 1S ENABLED WITH MODEM
KB21: (16@@2@8/178588) IS ENABLED
KB22: (16@@2@/179598) IS ENABLED

COMMAND?

In the example above, the DISABLE command disabled keyboards 1, 5, and
13. The MODEM command enabled modem control on one DH1l multiplexer
line (keyboard 2#). The LIST command prints a listing of conditions
for all keyboard units on the system. The listing shows the follow-
ing conditions. Keyboard units @ through 3 are single line interfaces
with discrete addresses in the I/O address space. Keyboard unit 1

is shown disabled as a result of the DISABLE command. Keyboard units
3 through 6 are pseudo keyboard lines, unit 5 of which is disabled

as a result of the DISABLE command. Keyboard units 7 through 22 are
DH1l multiplexer lines. The two addresses shown with each line are
the UNIBUS addresses of the DH11l multiplexer and the DM11-BB modem,

. respectively. The listing shows that all DH1l lines are enabled and
that keyboard unit 2@ is enabled with modem control as a result of
the MODEM command.

3-64
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3.6 DEFAULT OPTION - SETTING TIME SHARING DEFAULTS

The DEFAULT initialization option is used to establish certain
default start up conditions for the RSTS/E system, These conditions

include:

a) The maximum number of jobs the system allows during time
sharing operations.

b) The maximum storage space that a job is allowed to occupy
in the swapping files (and. therefore, the size to which
a job 1is allowed to expand during time sharing operations).

c) The allocation of the BASIC-PLUS Compiler and Run Time
System to an area of memory.

d) The assignment of certain portions of memory as usable
or not usable, either by the system or user jobs.

e) The enabling or disabling of the crash dump facility.

The system manager is required to establish the initial default
start-up conditions. The DEFAULT option is used immediately after
the REFRESH operation is completed. During the first use of DEFAULT,
the system manager may accept the system—assigned defaults or change
them to meet the installation needs. The DEFAULT option may also be
used at any later time to change the start up conditions as installa-

tion requirements change.

This section describes the start up conditions and the use of the
DEFAULT option in detail. The options available with DEFAULT are also
available when the START option is used to begin time sharing. It
is possible to set job and swap maximums, to alter the memory alloca-
tion, and to enable or disable the crash dump facility, using either
the DEFAULT or START options. There is an important distinction,
however:; the start up conditions established with DEFAULT are perma-
nent. Parameters are saved in the RSTS.CIL file on the system disk
so that they can be used each time the system is brought up. The
DEFAULT start up conditions may be overridden for one time sharing
session by making changes with the START option. Thus, changes to
the start up conditions made with the START option are temporary.

The DEFAULT parameters are used if the system is restarted. The
permanent DEFAULT start up conditions can only be changed by a sub-
sequent use of the DEFAULT option.
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3.6.1 Using the DEFAULT Option

The system manager requests the DEFAULT option by typing DEFAULT
(or DE) in response to the initialization code OPTION query. The

DEFAULT routines print a series of three queries to determine which

start up conditions are to be changed.
DEFAULT queries is provided in Table 3-8.

A brief description of the
Valid responses and addi-

tional related options are described in subsequent sections.

Table 3-8

DEFAULT and START Option Queries

Query

Meaning

References

JOB OR SWAP
MAX CHANGES?

ANY MEMORY
ALLOCATION
CHANGES?

CRASH DUMP?

MAGTAPE LABEL-
LING DEFAULT
(NONE) :

Allows system manager to
change (or establish)
either the number of jobs
allowed to run during
time sharing (JOB MAX)

or the length of the job
swap area in the swapping
files (SWAP MAX).

Allows system manager to
locate the Run Time Sys-
tem in an area of memory
and to prohibit or allow
use of certain portions

of memory by .the system.

Allows system manager to
either enable or disable
the crash dump facility.

Sets magtape labelling
default to either DOS
or ANSI format.

See Section 3.6.2 for
the operational descrip-
tion and Table 3-9 for
the possible responses.

See Section 3.6.3 for
the operational descrip-
tion and Table 3-11 for
the possible responses.

See Section 3.6.4 for
the operational descrip-
tion and Table 3-14 for
the possible responses.

See Section 3.6.5 and
Table 3-15.

The following sample dialogue illustrates the DEFAULT option. In

this particular example, old DEFAULT start up conditions are being

printed for reference.

When DEFAULT is used for the first time on a

new system, the message NO DEFAULTS ARE CURRENTLY SET precedes the di-~-
alogue and the Memory Allocation Table is printed automatically.
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OFTION: DEFRULT

YOU CURRENTLY HAWE: JOB MAK = 22, SWAFP MAK = 1&K
JOB MAK OR SHAF MAK CHANGES 7

ANY MEMORY HLLDCHTIDN CHANGES * YES

TAELE OFTION % LI‘TJ

MEMORY ALLOCRTION BREAKDOMH:

gaeaaaR - BLAFYFTY Zek» o EX
@1288868 - BRBYTFTC L4k EA

BElBEOE - B4ITTITC ZEKD Z | .
B44BEEE -  END e W\"W\Ss"ﬁ
' - wmﬂmcMY

EC
S

ml'-lf—l

TRELE OFPTION? EXIT
YOU CURRENTLY HARVE: CRASH DUMP ENRELED
CRASH DUWP * OLD

MAGTAFE LABELLING DEFAULT C[DOS> 7 OLD
RETS WeER-82 TEST SYSTEM

OGFTION:

The DEFAULT code is the most critical of the RSTS/E initializa-

tion routines. Prior to using this option, the KT1ll memory manage-
\_—_‘_’——-!

ment unit, physical memory above 28K, and the memory parity registers
(if any) have not been used. DEFAULT enables memory mapping and

scans the 124K of physical address space to determine the size and
location of all available memory. DEFAULT also enables memory parity
checking to determine the association between parity registers and

the parity memory banks. If any of this hardware is not operating
properly, it is very likely that DEFAULT will fail. If a crash occurs
during execution of the DEFAULT option, the components mentioned
should be carefully checked with diagnostics.
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3.6.2 JOB and SWAP Maximums

The DEFAULT and START options allow the system manager to estab-
lish limits on the number of jobs which can be run during time
sharing and the maximum size to which each job can expand. The JOB
MAX and SWAP MAX established with the DEFAULT option are in effect
each time the system is brought up unless specifically changed at
start up time. If JOB MAX or SWAP MAX are changed using the START
option, the change is in effect only for that one time sharing session.
Normally JOB MAX and SWAP MAX are set with the DEFAULT option and are
left unchanged when the system is brought up.

With either option, the system prints the current values of
JOB MAX and SWAP MAX and then asks if any changes are desired. The

sequence appears as shown below.

OFTION: DEFAULT
YOU CURRENTLY HRAYE: JOB MAX = Z2. SWHAP MAX = 16K,

JOB MAX OFR SWHAP MAX CHANGES ©

When the DEFAULT option is used for the first time, the value
of JOB MAX is the maximum number of jobs configured at system genefa—
tion time. The value of SWAP MAX is 8K. These system defaults will
probably be changed since few installations are satisfied with the 8K
SWAP MAX. The system manager can request a change by the appropriate
response to the JOB MAX or SWAP MAX CHANGES query. The possible
responses are showh in Table 3-9.
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Table 3-9
Possible Responses to JOB OR SWAP MAX CHANGES Query

Response (s) Meaning

NO Causes the currently established default
N values to remain unchanged and the second
OLD in the series of three queries, ANY MEMORY
0] ALLOCATION CHANGES?, to be printed.

LINE FEED key

RETURN key Causes an explanatory form of the query to
be printed, after which the system manager
types his response.

CONTROL key Causes interrupt of execution and printing
and C combination of the OPTION query.

YES : Indicates system manager wants to change
either JOB MAX or SWAP MAX and causes
additional related queries to be presented.

If a change is requested, additional queries ask the system
manager to specify a new value for JOB MAX and/or SWAP MAX. These
two variables are dependent on each other and on the sizes of the
swap files created by the REFRESH option. Recall from the discussion
of the swap files (see Section 3.4.2.4) that each file holds an in-
tegral number of jobs defined by

Size of SWAPn.SYS in segments
SWPMAX* 4

[eos X sue xy = Sre
The sum of the jobs held by each of the existing swap files must

JOBS for Swap File n = (truncated)

be greater than or equal to the desired JOB MAX specified. The de-
sired JOB MAX and SWAP MAX are entered in response to the queries
shown in Table 3-10.

The initialization routines accept any value for JOB MAX between

1 and the configured maximum number of jobs. Any value of SWAP MAX
between 6(K) and 28(K) is accepted. The BASIC-PLUS Ruﬁ Time System
does not allow any job to exceed 16K, however. The large range of

values accepted for SWAP MAX is intended to provide for future addi-
tions to the RSTS/E system. After a new JOB MAX and/or SWAP MAX is
entered, the DEFAULT routines print the new values and check them

against the sizes of the swap files. If the existing swap files do
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Table 3-10
Possible Responses to NEW JOB MAX and NEW SWAP MAX Queries

Possible
Query Responses Meaning

NEW JOB MAX? 1 to maximum number Set the maximum num-
of jobs configured at ber of jobs which can
system generation time be run during normal
time sharing opera-
tions.

NEW SWAP MAX? 6 to 28 The amount of storage
space in K (1024)
words to be allocated
for each job in the
swap file. Determines
the maximum size to
which each job is
allowed to expand.
(See text below.)

EITHER OF ABOVE RETURN key Causes an explanatory
QUERIES message to be printed
after which the query
is reprinted.

LINE FEED key, Do not change current
NO, or OLD maximum.

not accommodate the SWAP MAX and JOB MAX specified, an error message
is printed and the system manager must enter new values. If the new
JOB MAX and SWAP MAX are consistent with the sizes of the existing
swap files, the JOB MAX OR SWAP MAX CHANGES query is reprinted. The
system manager normally requests no further changes and proceeds to
set up the memory allocation table described in Section 3.6.3.

The example below demonstrates the procedure for changing JOB

MAX and SWAP MAX. The example assumes two swap files: SWAP@.SYS
is 1024 segments long; SWAP1l,.SYS has 960 segments.
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OFTION: DEFAULT

YOU CURRENTLY HAYE: JOB MAX = 32, SWHAFP MAX

]
o
-

JOB MAX OR SWAP MAK CHANGES 7 YES
HEW JOB  MAX 7
HNEW SWAP MARX® = 16

YOU CURRENTLY HAVE: JOB MAX = 2, SHAF MAX

"

1EK.

YOUR CURRENT JOB ANDSOR SHAF MAXIMUMS ARE INCOMSISTENT
WITH THE SIZE<S> OF THE EXISTING SHAR FILECS). YOU MUST,
THEREFORE, SPECIFY R HEW JOEB MAX OR SWAF MAX.

HEW JOB MAX 7 Z1

HEW SWRFP MAK T

YOU CURREENTLY HAVE: JOEB HAX = Z1, ZHAP MAX

[}
!—>
oy
-

JOE MAX OR SWAFP MANX CHANGES 7 NO

AHY MEMORY ALLOCATION CHANGES 7

Note in the example that the attempt to set JOB MAX to 32 and
SWAP MAX to 16K failed because the swap files are not large enough.
SWAPJ.SYS (1024 segments) handles 16 jobs at 16K. SWAPl.SYS (960
segments) holds only 15 jobs at 16K. The second attempt which reduced
JOB MAX to 31 while leaving SWAP MAX at 16K was successful. Note also
that with the same swap files, other JOB MAX and SWAP MAX combinations
can be accommodated. For example, 33 jobs can be run with a SWAP MAX
of 15K.

If there are any problems arriving at the desired JOB MAX and
SWAP MAX, it may be necessary to abort the DEFAULT (or START) option
by typing CONTROL/C and to enter REFRESH to check the sizés of the
existing swap files. After REFRESH prints the File Status Table (see
Section 3.4.3.1), the system manager can determine from the sizes of
the swap files what values of JOB MAX and SWAP MAX are allowed. If
no changes to the swap files are desired, REFRESH can be aborted with
CONTROL/C after the File Status Table is printed. The system manager
can then reenter DEFAULT (or START) and enter new values for JOB MAX
and/or SWAP MAX. Alternatively, a complete REFRESH can be performed
to increase the size of the swap files so that the desired JOB MAX
and SWAP MAX are accepted.
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3.6.3. Memory Allocation

The DEFAULT option allows the system manager to allocate a spe-
cific area of memory to the BASIC-PLUS Run Time System, to make cer-
tain portions of memory either unavailable or available for use, and
to list the current usage and types of memory on the system.

When DEFAULT is used to establish the start up conditions for a
new system, a memory allocation table is printed as shown in the
example of Section 3.6.1. The system manager may accept the system
default memory allocation or make changes by appropriate responses to
the TABLE OPTION query. The memory allocation table is not printed
automatically after the initial use of the DEFAULT option. Instead,
the system prints the query, ANY MEMORY ALLOCATION CHANGES? The
system manager may leave the defaults as they stand or request a
change in the memory allocation by one of the responses shown in
Table 3-11.

Table 3-11
Possible Responses to ANY MEMORY ALLOCATION CHANGES Query

Response (s) Meaning

NO Causes currently established memory alloca-
OLD tion assignments to remain unchanged and

0 or next query, CRASH DUMP?, to be printed.

LINE FEED key

RETURN key Causes an explanatory form of the query
to be printed, after which the user types
his response.

YES Causes printing of the query TABLE OPTION?
See Table 3-12 for additional related queries.

CONTROL key Causes interrupt of execution and the

and C printing of the OPTION query.

combination

If the system manager indicates that he wishes to alter the cur-
rent memory allocation, the TABLE OPTION query is printed. The possi-
ble responses to the TABLE OPTION gquery are summarized in Table 3-12.
Subsequent sections describe each of the table options in more detail.
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Table 3-12

Additional Related Queries and Responses to
ANY MEMORY ALLOCATION CHANGES Query

Additional
Related
Query Response (s) Result
TABLE OPTION? RETURN key Causes a list of the options to

be printed after which the TABLE
OPTION query is reprinted and
user is allowed to type his re-
sponse.

LIST Causes the current memory allo-
- cation breakdown to be printed.

PARITY Used as a diagnostic tool to iden-
tify various types of parity mem-
ory on the system.

LOCATE Used to load BASIC-PLUS at a cer-
tain available portion of memory.
Causes the query NEW RUN-TIME
SYSTEM ADDRESS IS? to be printed.
(See description of this query
below.)

Used to prevent the system from
}uﬁ@%‘*udcﬂ accessing some portion of memory.
ff Prints LOCKOUT ADDRESS IS? query.

EMQMWW”4?§ (See query described below.)

UNLOCK Used to allow a currently locked
portion of memory to be available
for a user job. Causes an addi-
tional query (UNLOCK ADDRESS IS?)
to be printed. (See additional
query described below.)

RESET Allows the initialization code to
set up the memory allocation table.
Unlocks all locked memory, locates
RTS immediately after the monitor,
and makes available for use any
new memory added to the system.

CACHE Allows allocation of a certain por-
tion of memory for disk caching
operations. Causes additional
query DISK CACHE ADDRESS RANGE to

be printed. (See query described
below.)
EXIT Causes exit from routine which

changes memory allocation and prints
next DEFAULT option query, CRASH
DUMP?

(continued on next page)
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Table 3-12 (Cont.)

Additional Related Queries and Responses to
ANY MEMORY ALLOCATION CHANGES Query

Additional
Related
Query Response(s) Result

NEW RUN-TIME RETURN key Causes an explanatory message to

SYSTEM be printed and the query to be re-
ADDRESS IS? printed, after which the user types
the six digit octal number, XXXXXX.

XXXXXX The six digit octal number repre-
senting the 18-bit address of the
portion of memory at which BASIC-
PLUS is loaded. (Loading is done
from low memory to high memory.)
The octal number can be derived
from the current memory allocation
breakdown.

LOCKOUT RETURN key Causes explanatory message to be
ADDRESS IS? printed, after which the query
ADDRESS OF 1K MEMORY SECTION IS?
is printed.

XXXXXKX The four-to-seven digit octal num-
ber which corresponds to the 22-bit
address of the 1K portion ‘'of memory
to be locked out. The octal number
can be derived from the current
memory allocation breakdown.

or

XXXXXXX~-XXXXXxX| Two numbers, separated by a dash,

specifies a range of successive 1K
portions of memory to be locked.

UNLOCK RETURN key Causes explanatory message to be
ADDRESS IS? printed, after which the query
ADDRESS OF 1K MEMORY SECTION IS? is
printed.

XXXKXXXX The four-to-seven digit octal num-
ber which corresponds to the 22-bit
address of the 1K portion of memory
to be unlocked. The octal number
or can be derived from the current
memory allocation breakdown.

XXXXXXX-XXXXXXX| Two numbers, separated by a dash,
specifies a range of successive 1K
portions of memory to be unlocked.

XXXXXXX-XXXXxXXX| Two octal numbers, separated by a
dash, specifies a range of 1K por-
tions of memory to be reserved for
disk caching operations.
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Table 3-12 (Cont.)

Additional Related Queries and Responses to
ANY MEMORY ALLOCATION CHANGES Query

Additional

Related

Query Response (s) Result
DISK CACHE XXXXXXX One octal number specifies a single
ADDRESS 1K portion of memory to reserve.

RANGE? (cont.)
REMOVE Remove the memory from disk cache
and return it to user job space.

3.6.3.1 LIST Table Option

The LIST table option prints the current memory allocation break-
down on the console terminal. The breakdown provides useful informa-
tion on the size of the RSTS/E Monitor, the size of the BASIC~PLUS
Run Time System (compiler and interpreter), the amount of memory avail-
able for user jobs, which portions of memory (if any) are disabled or
assigned to disk caching, and the total size of the memory on the
machine. The table covers the full physical address space and shows
the allocation or state of each range of addresses with appropriate
symbols. The following example demonstrates the use of the LIST table
option.

TABLE OPTION ? LIST

MEMORY ALLOCATION BREAKDOWN:

22088288 - B127777 ( 22K) : EXEC
PI397883 - P237777 ( 18K) : USER
22L9p088 - P2B7777 ( 2K) : LOCKED
P25088% - BUT77777 ( 3B8K) : USER

P5P3PPF8 - B567777 ( 18K) : BASIC
578988 - P677777 ( 18K) : USER
2788282 -~ END : NXM

Each row of the memory allocation breakdown represents a variable
range within the physical address space. Included are the starting
and ending octal addresses of the range, the amount of memory occupied,
and the purpose for which that portion of memory is employed. The
symbols used in the memory allocation table are listed and described
in Table 3-13,
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Table 3-13

Memory Allocation Table Symbols

Symbol Meaning

EXEC Occupied by RSTS/E Monitor (Executive)

BASIC Occupied by BASIC-PLUS (Compiler and Run Time System)
USER Available for user space

LOCKED Memory has been made unavailable for use (locked)
CACHE Reserved for disk caching

NXM Memory does not exist (nonexistent) on this PDP-11

The LIST table option can be used as often as desired in both the
DEFAULT and START options. If changes are made to the memory alloca-
tion table using the LOCATE, LCK (LOCK), UNLOCK, CACHE, or RESET table
options described in the following sections, a copy of the final
DEFAULT memory allocation breakdown should be kept with other system

documentation for future reference.



Initialization Options

3.6.3.2 PARITY Table Option

The PARITY table option is used primarily as a diagnostic tool
to identify and locate the various types of parity memory on the sys-
tem. The option is useful to DIGITAL Field Service personnel to veri-
fy the memory configuration when the system is installed. It is also
useful to identify the physical address of MOS memory on PDP-11/45
systems. The types of memory (MOS or core) are determined by looking
at the hardware parity registers. It is impossible for the software
to determine the type for non-parity memories.

On a PDP-11/7@8 configuration, the listing of the parity configu-

ration is as follows.

TABLE OPTION ? PARITY

PARITY REGISTER BREAKDOWN:

ALL MEMORY IS 11/78 PARITY MEMORY.

TABLE OPTION ¢

The following example shows a configuration for a PDP-11/4§¢ or
PDP-11/45 system.

TABLE OPTION ? PARITY

PARITY REGISTER BREAKDOWN:

geppees -~ P277777 ( 48K) : @@/@2
2308008 - #377777 ( 16K) : 2@(NA)
2hePPP0 - FRTTT77T ( 16K) : 2L (NA)
2508008 - @577777 ( 16K) : 1B
gopgegee — POTT777 ( 16K) : NO
2100888 - END : NXM

The following are the meanings of the codes indicating the type of
parity memory.

NO Non-parity memory

NXM Nonexistent memory

nn/mm Interleaved memory

nn Parity memory with address information

nn (NA) Parity memory with no address information
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The values nn and mm are the last two octal digits of the address
of the parity register responsible for that section of memory. Up to
16 parity registers are in the UNIBUS address range 772188 to 772136.
When a parity error is detected, the parity register responsible for
that section of memory usually contains information on the location of
the last error detected. The code NA indicates that the parity regis-
ter contains no address information on the location of the error. All
core memory returns address information.

One parity register controls either 24K (MM11-LP) or 32K words
(MM11-UP) of parity core memory. If core memory is interleaved, two
parity registers are used for either 48K (MM11-LP) or 64K words
(MM11-UP). For MOS memory one parity register handles one 16K bank.

MOS memory cannot be interleaved.

Interleaving means that one bank of memory responds to "even"
word memory addresses while another bank responds to "odd" word ad-
dresses as shown below:

ADDRESS PARITY REGISTER
pRageg EVEN nn
gppeg2 oDD m
popega EVEN nn
2990088 OoDD mm
2092819 EVEN nn
#8812 OoDD mm

Interleaving is used because core memories are destructive read
out devices. After each read from a core memory, the original data
must be restored. However, once the processor receives the data re-
quested, it can go on to other things (presumably another memory refer-
ence) during the restore cycle in the memory bank just referenced. The
bank remains busy until the restore cycle completes. When memory is
interleaved, the probability is low that the same bank will be refer-
enced on the next memory cycle. Hence, interleaving allows some over-
lap of memory operations with a resultant speed up in program execution.
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3.6.3.3 LOCATE Table Option

The LOCATE table option allows the system manager to position the
BASIC-PLUS Run Time System (compiler and interpreter) anywhere in the
first 124K words of memory. For example, if the hardware configuration
on a PDP-11/45 computer includes 16K words of MOS memory, it is advan-
tageous to locate BASIC-PLUS in that memory. The bulk of processing
done by the RSTS/E system involves executing BASIC-PLUS programs. Tim-
ing studies indicate that 70% to 80% of the CPU time is spent executing
code in BASIC-PLUS. Hence, optimal performance is realized if this
code resides in the fastest memory available on the machine. If the
machine has a mixture of fast and slow core memory, there may be some
small advantage in locating BASIC-PLUS in fast core. On most systems
without semiconductor memory, the only reason to locate BASIC would be
to avoid a defective section of memory. BASIC-PLUS would normally fol-
low immediately after the Monitor in the lowest physical memory ad-
dresses.

When the LOCATE table option is requested, the system prints one
additional query, NEW RUN-TIME SYSTEM ADDRESS IS?. The system manager
enters the 6-digit octal address of a 1K section of memory that is to
become the lowest address of BASIC~PLUS. The initialization code checks
the address to ensure that sufficient contiguous memory is available
to load the RTS starting at the specified address. If any of the mem-
ory in the required address range is locked out, nonexistent, allocated
to the Monitor, or extends above address @77@@g@8d (octal), an error mes-
sage is printed and the TABLE OPTION query is reprinted. The system
manager is free to try again. If the new BASIC-PLUS address is ac-
cepted, the TABLE OPTION query is reprinted and another option can be
entered. The LIST table option can be used to verify the location of
BASIC-PLUS. The procedure is shown in the example below.

ANY MEMORY ALLOCATION CHANGES ? YES

TABLE OPTION ? LIST

MEMORY ALLOCATION BREAKDOWN:

2222888 - #117777 ( 28K) : EXEC
2129229 - 8287777 ( 14K) : BASIC
g21P@P8 - 1777777 (222K) : USER
2000288 END : NXM

TABLE OPTION ? LOCATE
NEW RUN-TIME SYSTEM ADDRESS IS ? 308884
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TABLE OPTION ? LIST

MEMORY ALLOCATION BREAKDOWN :

2028008 ~ B117777 ( 28K) : EXEC
212087 - 277777 ( 28K) : USER
g30g883 -~ 2567777 (14K) : BASIC
gu7eepd - 1777777 _(194K) : USER
2009888 ~  END : NXM

Under certain conditions, BASIC-PLUS should not be located in
high-speed memory. Consider the configuration below where the memory
allocated to the Monitor is shown but, for the purpose of this illus-
tration, the location of BASIC-PLUS is not shown.

Locations @g@@9@g@@ through F117777 (20K) are RSTS Executive
Locations @12g@@@ through F177777 (12K) are available core
Locations @28@@g@ through $277777 (l6K) are available MOS
Locations @3@@@@@F through @337777 ( 8K) are available core
Locations @34g8¢F upwards are nonexistent.

Assume that the size of BASIC-PLUS is 14K words. If BASIC-PLUS
is located at address 2g@@@F, the remaining user memory is divided into
one 12K section below and one 18K section above. Because user job
images are loaded into contiguous physical memory, no program larger
than 12K can run with this memory configuration. Therefore, it is
better to locate BASIC~PLUS at the high end of available memory start-
ing at address 25§@8@ and leave 22K words of contiguous memory for
user jobs between the Monitor and BASIC-PLUS. This configuration al-
lows 16K programs to be run at the expense of not using the high speed
MOS memory to full advantage. Only 6K words of MOS are used for the
RTS while the other 10K words are part of the 22K words of user memory.
Similar situations force each memory configuration to be considered
individually.
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3.6.3.4 LOCK(LCK) Table Option

The LOCK table option locks out certain portions of memory.
Locking memory prevents the RSTS/E system from using that memory dur-
ing time sharing operations. This capability is valuable if a cer-
tain section of memory is defective and disrupting RSTS/E system op-
eration. Providing sufficient user memory remains after the malfunc-
tioning sections are locked, the system can be started for normal time
sharing.

The system responds to LCK by printing a related query LOCKOUT
ADDRESS?. The system manager can then type a 4- to 7-digit octal num-
ber to specify the 22-bit address of the 1K section of memory to be
locked. 1If two numbers, separated by a dash, are entered, a range of
successive 1K sections is locked. The 1K section corresponding to the
first address and successive 1K sections between and including the sec-
ond address are locked. After either a valid address or a range of
addresses is entered, the TABLE OPTION query is reprinted and another
option may be entered. The LIST option can be used to verify that the
desired sections were locked out. The following example illustrates
the procedure.

ANY MEMORY ALLOCATION CHANGES ? YES

TABLE OPTION ? LIST

MEMORY ALLOCATION BREAKDOWN:

288088 - $117777 ( 2fK) : EXEC
7120228 - B587777 (62K) : USER
25109908 - #517777 ( 14K) : BASIC
g6gpggg -~  END i NXM

TABLE OPTION ? LCK
TOCKOUT ADDRESS IS? 2L4pgggg-25Lggg

TABLE OPTION ? LIST

MEMORY ALLOCATION BREAKDOWN:

200p088 - FL17777 ( 28K) : EXEC
PI2P00% - 8237117 ( 2PK) : USER
G2Upgpps - #253777 (  4K) : LOCKED
goshggp - g587777 ( 38K) : USER
2510gpP - P577777 ( 14K) : BASIC
7600088 - END : NXM

TABLE OPTION ?
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Certain restrictions apply to locking out memory. Memofy in use
by the Monitor cannot be locked because the Monitor can not be relo-
cated to another section of memory. Similarly, memory currently in
use by BASIC-PLUS cannot be locked until it is relocated to a usable
area of memory. If an attempt is made to lock out a portion of memory
already in use by the Monitor or BASIC-PLUS, the error message PART OF
THAT AREA IS ALREADY IN USE is printed. Finally, to remove a full
bank of memory from use, the 4, 8, 16, or 32 contiguous 1K sections
which comprise the hardware bank must all be locked. If the bad memory
bank is interleaved, an amount of memory equal to twice its length
should be locked.

Certain types of memory failures affect only one word. Other
types affect larger sections or even the full hardware bank. Any mem-
ory failure must be carefully analyzed to determine which 1K section
must be locked. After locking memory, study the resultant memory con-
figuration to ensure that sufficient contiguous user memory is avail-
able to run the installation's programs. (See related discussion in
Section 3.6.3.3.) o

RSTS/E can continue running with certain types of memory failures.
On systems with parity memory, parity errors are logged by the error
handling routines in the monitor. The recovery procedures depend on
the usage of the offending section of memory at the time of the error.
Four cases need to be considered.

The first case is a parity error in a section of memory allocated
to the Monitor, BASIC-PLUS, or the disk caching. Since continued sys-
tem operation would be risky, the error is logged, a crash dump is
taken (if the crash dump facility is enabled), and the system is re-
loaded. When the system restarts, the ERRCRS program is used to ex-
tract the error log information from the CRASH.SYS file and ERRDIS is
used to print the location of the error. ERRDIS provides sufficient
information to identify a 1K (Core) or 4K (MOS) section which should
be locked out. If the error occurred in BASIC-PLUS or disk caching
memory, these items can be relocated and the sections locked. If the
error was in Monitor memory, the hardware must be repaired. In either
case, a hard failure may prevent the system from running at all and,
hence, neither ERRCRS nor ERRDIS can be run. The only recourse in such
cases is to run memory diagnostics to locate the problem. If the fail-
ure was transient, the system manager can shut the system down to lock
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out memory or can continue time sharing. At some point, memory diag-
nostics should be run to reproduce the failure, if possible.

The second case differs slightly from the first case. If a par-
ity error occurs in user memory, the parity error handling routines
determine whether a single user is affected (resides in the malfunc-
tioning section) or more than one user is affected. If more than one
user is affected, the system is reloaded as described above. If a
single user is affected, that user is aborted with the error message
MEMORY PARITY FAILURE. The error is logged, the section is automati-
cally locked out from future use (if the error was reproducible), and
the system continues running. The bad section of memory should be
permanently locked out (until repaired) using the LCK table option
the next time the system is started.

The third case involves multiple parity errors which occur in
rapid succession. RSTS/E halts at location 54 (56 is displayed in the
address lights) if a second parity error occurs while the first parity
error is being processed. Memory diagnostics must be used to locate

the malfunctioning memory.

The fourth case concerns a parity error on a PDP-11/78. If the
PDP-11/78 hardware cache malfunctions and causes a parity error, the
hardware refetches the needed word from main memory and causes a warn-
ing parity trap to occur. RSTS/E logs this type of error, and, if the
error occurs twice within one minute and is reproducible, the half of
the cache causing the malfunction is disabled. RSTS/E continues run-
ning but with degraded performance. No message is printed but two
successive errors within the same minute in the ERRDIS printout should
alert the user. Examination of the control register data reported by
ERRDIS shows which half of the cache is disabled.

On systems without parity memory, no way exists for the software
to detect or locate a memory failure. Programs may get wrong results,
memory management errors may occur, or any number of random problems
may be observed. At worst, the system may crash with misleading clues
to the cause.
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3.6.3.5 UNLOCK Table Option

The UNLOCK table option is used to free a previously locked por-
tion of memory for use by BASIC-PLUS or by user jobs. Typing UNLOCK
in response to the TABLE OPTION query causes the system to print the
related query UNLOCK ADDRESS IS?. The system manager can then enter
one address, or two addresses separated by a dash, to unlock either a
single 1lK section or a range of successive 1K sections of memory. The
procedure is the same as that described for LOCK. If the memory speci-
fied is not locked, the error message PART OF THAT AREA WAS NOT LOCKED
is printed followed by the TABLE OPTION query.
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3.6.3.6 RESET Table Option

The RESET option allows the initialization code to set up the mem-
ory allocation table. All memory which was locked is unlocked. BASIC~
PLUS is moved to follow immediately after the Monitor in low physical
memory. All memory reserved for disk caching is released to user space.
Any new memory added to the system is made available for use. In fact,

the RESET table option must be used whenever additional new memory is

added. The initialization code recognizes and does not attempt to use
memory which has been removed. However, the initialization code does
not alter the memory allocation table to include previously nonexistent
memory unless told to do so.

RESET can be used with either the DEFAULT or START option. It usu-
ally does not make sense to use RESET at startup time, however. The
types of memory allocation changes described above are most often per-
manent changes. RESET should only be used, therefore, with the DEFAULT
option. The effect of RESET is demonstrated in the example below.

ANY MEMORY ALLOCATION CHANGES ? YES

TABLE OPTION ? LIST

MEMORY ALLOCATION BREAKDOWN :

200080808 - 8117777 ( 2@K) : EXEC
212089878 - #237777 ( 28K) : USER
g2hpped - B253777 ( 4K) : LOCKED
g25hggg - gagTy77 (22K) : USER
guigggd - guvT777 (14K) : BASIC
#588908 - END T NXM

TABLE OPTION ? RESET

TABLE OPTION ? LIST

MEMORY ALLOCATION BREAKDOWN:

2088888 -~ B117777 ( 2PK) : EXEC
P12g338 — g2@7777 ( 10K) : BASIC
2219888 - B577777 ( 62K) : USER
2o0RPPR0 - END T NXM

TABLE OPTION °?
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3.6.3.7 CACHE Table Option

The CACHE table option allows the system manager to reserve 1K
portions of memory for disk caching by the FIP buffering module.! Any
memory reserved for disk caching is employed solely by the FIP buffer-
ing module. The cache memory maintains a constant amount of FIP buf-
fering on his system because all of the memory reserved for disk cach-
ing must be claimed before small buffers are used by the FIP buffering
module.

When the CACHE command is typed, an additional query DISK CACHE
ADDRESS RANGE? is printed. A 4- to 7-digit octal number must be
entered to specify the 22-bit address of the 1K section of memory to
be reserved for disk caching. If two numbers, separated by a dash,
are entered, a range of successive 1K sections is reserved. The range
consists of the 1K sections between the first address and including
the 1K section specified by the second address.

The lowest 1K section must start above the lowest 28K words of
memory (addresses @@@PPFAF through F157777 (octal)). The range of mem-
ory must be available as user space and not reserved for other usage.
There is no limit on the address of the upper 1K section. However,
the FIP buffering module can only make use of the first 175K words of
the range.

The number of directory blocks which a given range of disk caching
memory holds is approximately one less than four times the number of
1K word sections in the range. If N is the number of 1K sections in
the range, the number of disk blocks is given exactly by the following
formula.

(1924 * N) - 32, 682>

minimum < 362

Any remainder from the division is truncated.
The number of directory blocks held in the small buffer pool varies

depending on the demands for small buffers. A reasonable approximation
is the number of free small buffers divided by 28 and the number of

!The FIP buffering module is optional and is not present on all RSTS/E
systems. See Section 2.7.22 for more information on FIP buffering.
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large buffers. The FIP buffering module does not use either small or
large buffers if more than 8K words of memory are reserved for disk
caching.

To release disk caching memory for user job area, type REMOVE in
response to the DISK CACHE ADDRESS RANGE query. To reserve a portion
of memory for disk caching when a portion is currently reserved, type
the new range. The CACHE routines automatically release the current
disk cache memory to user job space and reserve the new portion speci-
fied.

The following sequence demonstrates the use of the CACHE table

option.

TABLE OPTION ? CACHE

DISK CACHE ADDRESS RANGE ? 79¢80¢-1100008

TABLE OPTION ? LIST

goppges - $123777 ( 21K) : EXEC
F12L@gF - 213777 ( 1LK) : BASIC
g214gpp - pog3777 ( 62K) : LOCKED
pogappe -~ po77777 ( 15K) : USER
2700888 - 1183777 ( 33K) : CACHE
1184808 = 2777777 (239K) : USER

3088082 -  END T NXM
TABLE OPTION 9

Impact of Disk Caching on System Performance

Disk caching improves performance of system operations which in-
volve accessing directory blocks. The following are representative

examples.

File OPEN and CLOSE operations
Updating an in-core window of a file
Listing directories

Wild card file operations

Disk cleaning operations

The improvement of individual operations can be none (when the opera-
tion accesses no blocks in the cache) or as much as a 1lf-fold increase

in speed.
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Disk caching slightly degrades performance of system operations
which involve computing. This degradation is caused by increased over-
head in the monitor and can be as low as a fraction of 1% or as high
as 12%. In general, the central processor degradation increases in
direct proportion to the improvement in directory related operations.

To determine the usefulness of disk caching and the FIP burffering
module, the system manager should study the characteristics of the proc-
essing to be done on the system. If the most important jobs on the
system are heavily compute bound, do not make many directory references,
and require good response, tﬂé CPU degradation caused by disk caching
may outweigh any performance improvement. If the small buffer pool is
heavily utilized (less than 5@ free small buffers are typically avail-
able) and memory space is not available to increase the number of buf-
fers, the FIP buffering module may not be useful. Additionally, if
memory requirements are currently strained, disk caching can not be ef-
fectively used. 1In the final analysis, the increase in size caused by
the FIP buffering module may make the Monitor unacceptably large.
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3.6.3.8 EXIT Table Option

When all desired changes to the memory allocation table have been
made, the EXIT command causes the DEFAULT (or START) routines to con-
tinue to the next query, CRASH DUMP? The crash dump facility can be

enabled or disabled as described in Section 3.6.4.
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3.6.4 CRASH DUMP Facility

After the memory allocation has been determined, the DEFAULT
and START routines print the current status of the crash dump facility.
A subsequent query allows the system manager to enable or disable
crash dumps. The CRASH.SYS file created by the REFRESH option
(see Section 3.4.2.8) must exist if crash dumps are to be en-
abled.

When the DEFAULT option is used for the first time, crash dumps
are disabled even if CRASH.SYS exists. Whenever crash dumps are
disabled but the CRASH.SYS file exists, the following message is
printed, followed by the CRASH DUMP query.

YOI CURRENTLY HAVE CRASH DUMP DISHBLED.

CREASH DUMP?

If the crash dump facility is enabled and CRASH.SYS exists, the
message reflects the current condition.

YOU CURRENTLY HAYE CRASH LURMF ENABLEL.

CREASH DUMP?

If the CRASH.SYS file does not exist, the following message is
printed regardless of the current state of the crash dump facility.

BUT. SINCE THE CRASH DUMF FILE DOESN'T EXIST. CRASH
DUMF MUST BE DISABLED

The initialization routines automatically disable the crash
dump facility if the CRASH.SYS file does not exist. If the system
manager wishes to enable the crash Qump facility, he must use the
REFRESH option to create the CRASH.SYS file. Once the file is
created, the crash dump facility can be enabled permanently, using
the DEFAULT option, or temporarily, using the START option. If the
crash dump facility is disabled automatically, the DEFAULT routine
saves the specified default parameters in the RSTS.CIL file on the
system disk and returns to the OPTION query.

When the CRASH DUMP query is printed by either the DEFAULT or
START option, the responses shown in Table 3-14 are valid.
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Table 3-14

Possible Responses to CRASH DUMP Query

Response (s)

Meaning

LINE FEED key
OLD

The default response. If typed, the system
checks for the existence of the CRASH.SYS

0 file and establishes the result shown below
based on the current condition of the crash
dump facility and the existence of CRASH.SYS.

Current CRASH.SYS
Condition Exists? Result
Enabled Yes Remains enabled
Enabled No Automatically
disabled
Disabled N/A Remains disabled

YES Enables the crash dump facility.

Y

NO Disables the crash dump facility.

N

RETURN key Causes an explanatory form of the query to

be printed, after which the user types his
response.

CONTROL key

and C combination

Returns user to OPTION query.

After enabling or disabling the crash dump facility, the DEFAULT

routines print the next query described in Section 3.6.5. START rou-

tines continue by asking for the current date and time prior to load-

ing the system for normal timesharing.

7/

For more information on the crash dump facility, see Sections
2.3 and 3.1 of the RSTS/E System Manager's Guide.
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3.6.5 Magtape Labelling Default

At system generation time, the DEFAULT routines print the labelling
question as follows.

MAGTAPE LABELLING DEFAULT (NONE)

Because a default is not set, the text indicates NONE as the current
default. Either DOS or ANSI must be typed to set the default.

After the default is initially established, the DEFAULT routines
print the current setting in the labelling question as follows.

MAGTAPE LABELLING DEFAULT (DOS) :

Table 3-15 gives the valid responses to the LABELLING query.

Table 3-15

Valid Responses to LABELLING Query

Response (s) Meaning

LINE FEED key or Keep the current default. (Not valid if

OLD current default is NONE.)

DOS Set the default format to DOS/BATCH-11
labelling.

ANST Set the default format to ANSI standard
labelling.

RETURN key Print explanatory form of query.

After the response to the labelling query is answered, the DEFAULT
routines save the default parameters and return to the OPTION query.

The magtape labelling format set by DEFAULT can be reset and re-
stored for individual jobs during time sharing. An individual job can
set the default by the ASSIGN command described in Section 2.7.4 of
the RSTS-11 System User's Guide. An individual program can set the
default by the MODE option in the magtape OPEN statement described in
Section 2.2 of the RSTS/E Programming Manual. The default for the sys-
tem can be reset only by running the DEFAULT option.
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3.7 START OPTION - STARTING TIME SHARING OPERATIONS

The START initialization option is used to bring the RSTS/E
system up for normal time sharing. The START option is similar to
the DEFAULT option in that job and swap maximums, the current memory
allocation, and the condition of the crash dump facility may all be
set during the START sequence. As emphasized in the previous section,
any changes made to the start-up parameters override the DEFAULT
parameters for only one time sharing session. The DEFAULT start-up
conditions always apply unless specifically changed each time the
START option is used.

The START option is requested by typing START, or ST, or simply
the LINE FEED key in response to the initialization code OPTION
query. The following sample dialogue shows the normal procedure
for bringing up a new RSTS/E system for the first time.

OPTION: STRET

YOU CUREENTLY HAVE: JOB MAK = 21, SWAFP MAX = 1€K.
JOBE MAX OR SWAFP MAXK CHANGES ¢

ANY MEMORY ALLOCATION CHAMGES 7

CEASH DUMP 7

BhD-MHM-YY? 22-JUL-74

HH:MM? 12:18&

CAWT FIND FILE OR ACCOUNT

FROGRAM LOST - SORRY

RERDY



Initialization Options

The first three queries are the same as those printed when the
DEFAULT option is used. Job and swap maximums are described in
Section 3.6.2. Memory allocation options are discussed in Section
3.6.3. The enabling or disabling of the crash dump facility is the
subject of Section 3.6.4. Normally the DEFAULT start-up conditions
are not changed. In the example, these queries are answered with the
LINE FEED key which implies no change to the related DEFAULT start-
up condition.

START continues by asking for the date and time which must be
entered in the exact format shown. After date and time are accepted,
there is a pause while the START code is executed. During these
several seconds the start-up routines enable all configured terminal
interfaces, dump the overlay code and error messages from the RSTS.CIL
file to the OVR.SYS and ERR.SYS files (if they exist), set up monitor
tables, turn on memory management, load the Monitor and Run Time
System, and start the system clock. Finally the system attempts to
execute the INIT system program (described in Section 3.1 of the
RSTS/E System Manager's Guide). When a new system is brought up for
the first time, INIT does not yet exist in the system library. As a

result, the error messages shown in the example are printed. The sys-
tem initialization routines terminate as signaled by the printing of
the READY message.

When the READY message is printed, job 1 is logged into the
system at the console terminal under account [1,2] and is at the
BASIC~PLUS command level. The situation is the same as if the system
manager had logged into the system by use of the HELLO command des-
cribed in Section 2.1.2 of the RSTS-1ll1 System User's Guide. At this
point, the system manager begins to build the files in the system

library on the system disk.

The system library consists of two types of files: compiled
system program files and formatted ASCII text and message files.
The system manager follows the procedures described in Section 4,2
to build the compiled files. After the compiled files are created,
the system manager must follow the procedures described in Section
4.3 to create the ASCII text and message files.
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3.7.1 Start Up Errors and Messages

The START sequence is a critical part of the system initializa-
tion. START references all configured terminal interfaces and
disables any that do not respond. The KT1ll memory management unit is
activated to determine the size of available memory (as in DEFAULT),
to load the monitor and Run Time System, and to prepare for normal
time sharing. START, furthermore, loads the stack limit register,
enables parity traps for all parity memory, and activates the system
clock to begin time sharing. Terminal interfaces, other than that for
the console terminal, and the stack limit register have not been used
up to this time. Even the clock was not critical to the operation of
the System Generation Monitor or the other initialization routines.

If the system does not come up as shown in the preceding example,
these components are suspect and should be exercised with the standard
diagnostics.

The message "SWAP MAX OF XX BEING LOWERED TO YY" is printed if
the available contiguous memory is not large enough to support the
requested value of SWAP MAX (see Section 3.6.2). This condition can
occur if the BASIC-PLUS Run Time System is located such that it sub-
divides the contiguous user memory. To correct this situation the
DEFAULT option can be used to relocate the BASIC-PLUS Run Time System
(see LOCATE and LIST memory allocation options in Sections 3.6.3.1
and 3.6.3.3). A similar situation can occur on systems with a minimum
amount of memory but many peripherals or software options. The
amount of user memory left over may not be sufficient to support the
desired SWAP MAX. The only way to correct this situation (other than
adding memory) is to perform a new system generation requesting few
jobs and fewer options. In either case, the RSTS/E system operates
normally with the lower SWAP MAX but there may be limitations on

which system programs can be run.

The START code attempts to enable all configured terminal inter-
faces, DH1ll terminal multiplexers, and DM11BB modem control multi-
plexers. If any of these configured devices are not found, a mes-
sage is printed indicating that the keyboards associated with these
interfaces are being disabled. The hardware or software may not be
configured properly or certain interfaces may be missing or inopera-
tive. DEC Field Service should check the hardware configuration if
unexplained messages of this type are printed. In most cases the
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system will operate normally after the affected keyboards are dis-
abled. However, it is impossible for the software to run with certain
types of hardware configuration errors. These messages may precede

a crash or signal hardware problems.

Finally, if the processor halts during the START sequence, the
possibility exists that the wrong type of system clock was configured.

START also performs certain software checks to verify that the
required system files exist and the DEFAULT start-up conditions have
been established. Any attempt to start time sharing before the
DEFAULT option is run results in the following message.

OPTION: STARRET
DEFAULTS MUST BE SET FPRIOR TO START UF
OFTION:

The system manager must execute the DEFAULT option (see Section

3.6) before he can begin timesharing.

Similarly, if the required system files do not exist, the
START sequence aborts with the message below.

OFTION: STRRT
CANNGT START WITH THIS SYSTEM DISK - PLERSE REFRESH

OFTION:

The REFRESH option must also be used to create the system files
before timesharing can begin.
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3.8 UNISYS OPTION

The UNISYS option provides a way to bring up the RSTS/E system
for time sharing without enabling any terminal interfaces except the
console (KB@) interface. UNISYS is used as a diagnostic tool in
cases where the system will not come up. If an otherwise nonworking
system does work with UNISYS, the hardware or the software terminal
configuration is probably faulty. Responses given in the SYSGEN
questions should be checked against the hardware configuration.
Communications devices and terminal interfaces should be checked by
DEC Field Service for proper UNIBUS addresses and interrupt vectors.

The UNISYS option merely sets a flag which is checked at start-
up time. The only way to clear the flag is to reboot the RSTS/E
system disk to reload the initialization code (see BOOT option in
Section 3.9). UNISYS is therefore used immediately before the START
option. When the flag is set, START bypasses the code which enables
terminal interfaces. The option is used as shown below.

COFTION: LNISYS

(Return to OPTION
is immediate)

OFTION: STARRT

(normal START messages)
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3.9 BOOT OPTION - BOOTSTRAPPING A DEVICE

The RSTS/E initialization code includes bootstrap routines for
common disk and tape devices. The BOOT option is provided as a con-
venient means to simulate the hardware ROM bootstraps. BOOT is used
to load another operating system into memory from its system disk and
to reload an altered copy of the RSTS/E initialization code into
memory after an INIT patch has been installed.

The BOOT option is run by typing BOOT or BO in response to
the OPTION query. BOOT replies by asking for the device to be boot-
strapped. The system verifies that the device exists before attempt-

ing the bootstrap operation. The following example demonstrates the
use of the option.

OFTION: BOOT
BEOOT DEVICE:
BOODTAEBLE DEVICES ARE:

LT DECTRFE DRIVE B

M7 MAGTAFE DRIVE &

MM TULE MAGTAFE DRIVE &
(K1 RC11 DISE

[F RFLL DISK

[k EKid DISKE

[F RF1L DISKE

& RFad DISK

FLEASE SELECT ONE OF THOSE DEVICES: DT

For RK, RP@2, RPﬁ3; and RP@4 disks, the BOOT option allows a non-
Zzero unit to be bootstrapped. Another query is printed as shown below.

BOOT DEVICE: DB
BOOT UNIT ? 1

Typing the LINE FEED key in response to the BOOT DEVICE query bootstraps
the device on which the RSTS/E system disk is mounted. The BOOT rou-
tines determine which device has the system disk and therefore the BOOT
UNIT query is not printed. The LINE FEED key is not an acceptable re-
sponse to the BOOT UNIT query.

The program or secondary bootstrap for the monitor to be loaded
must reside on unit g if the device requested is not disk.
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The first 64 words from block # on the device are read and loaded
into the first 64 words of memory. Control then transfers to address #.
Any monitor or program which can be loaded using the hardware bootstraps
can also be loaded using the BOOT option. The new monitor overlays the
RSTS/E initialization code.

The RSTS/E system disk can be dismounted if the drive is needed
for the system to be loaded. The initialization code continuves run-
ning when the system disk is removed from the drive. Hence, if a
different operating system is to be loaded, its system disk can re-
place the RSTS/E system disk.

The default device (LINE FEED response to the BOOT DEVICE query)
is useful when the initialization code is patched using the PATCH op-
tion (see the example in Section 3.2.2). The PATCH option modifies the
RSTS.CIL file. To load the altered INIT code into memory, the LINE FEED
response is used to bootstrap the RSTS/E system disk.
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3.10 LOAD OPTION - LOADING STAND-ALONE PROGRAMS

The LOAD option provides a mechanism for loading and executing
stand-alone programs from the RSTS.CIL file. The DEC supplied pro-
gram which currently can be included in the CIL is ROLLIN. The option
is invoked by typing LOAD or LO in response to the OPTION query. The
option then asks for the name of the program to load. A table of
loadable programs will be printed if the RETURN key is typed in
response to the LOAD PROGRAM query as shown in the example below.

OFTION: LORD
LOgk PROGRAM:
TRELE OF LORDARELE PROGRAME:

NRME IDENT LOAL SIZE TRERMEFER
REOLLIN  WBv¥ BELOBE  BZBREVE  BBRLIZEZ
FLERSE ENTER HAME OF FROGREAM TO LOAD: ROLLIM
EOLLIN wav
#

If the program to be loaded has an odd transfer addressl, the

following message is printed.

THE TRANSFER ADDRESS OF THE SPECIFIED PROGRAM IS ODD.
PLEASE ENTER A NEW (EVEN) TRANSFER ADDRESS OR TYPE
CONTROL/C TO ABORT PROGRAM LOAD, NEW TRANSFER ADDRESS?

The PDP-11 computer traps to an error vector if an odd (byte)
address is specified. Therefore, the user types an even (word)
octal address at which the program is to be started or types the
CONTROL key and C key combination simultaneously (CTRL/C) to abort
the LOAD operation.

If the new transfer address typed is odd, the following message
is printed and INIT returns to the OPTION query.

ILLEGAL NEW TRANSFER ADDRESS SPECIFIED
OPTION:

If the transfer address entered is even, the system searches
for the specified program, loads it into memory, and starts execu-
tion. When execution of the stand-alone program has completed,
RSTS/E can be restored by following the applicable bootstrap proce-
dures. For ROLLIN, simply type the command /BO:dev.

lPrograms assembled or linked without specifying a transfer address
are given a default transfer address of 000001. This is an odd
address.
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3.11 FILL OPTIONS - ALTERING CONSOLE TERMINAL CHARACTERISTICS

The characteristics of the console terminal (KBZ:) are determined
by the response to the system generation question CONSOLE TYPE?. The
response to the question establishes the device data block (DDB) for
that type of terminal. If the console terminal is either an LA3f# or
a VT@5, the response also establishes proper fill characteristics in
the initialization code and in the ROLLIN module included in the RSTS/E
core image library (CIL). ‘

The conscle terminal characteristics can be overridden so that,
while the initialization code is running, a different fill factor is
used. The fill option commands ASR33, VI@5B, and LA3@S set the fill
characteristics to enable the initialization code to be run on a con-
sole terminal other than the type specified at system generation time.
These characteristics are effective only while the current copy of the
initialization code is running. When the system disk is bootstrapped
again or when time sharing starts, the characteristics of the console
terminal revert to those set at system generation time. The fill op-
tion commands do not affect the characteristics set in the ROLLIN mod-

ule at system generation time.

If the characteristics of the console terminal are to be altered
for time sharing without regenerating the system, the proper macro com-
mand can be placed in the START.CTL and CRASH.CTL control files. At
each system start up, the DDB for KB@: is set by TTYSET rather than
determined by the system generation characteristics. For more informa-
tion on control files, see Section 3.1 of the RSTS/E System Manager's

Guide.
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CHAPTER 4

BUILDING SYSTEM LIBRARY FILES

The system generation procedures continue with the system
manager building the system library files and creating user accounts.
The DSKINT initialization option creates the system library
account [1,2] on the system disk. The BUILD program is used under
time sharing to create the system library files. Tailored text
and message files are created with PIP or EDIT and user accounts are
created with REACT.

When time sharing operations start, the monitor sets up job 1
under account [1,2] and attempts to run the INIT system program,
Since no programs initially exist in account [1,2], the monitor
generates the CAN'T FIND FILE OR ACCOUNT error and prints the READY
message. The console terminal (KB@:) is at BASIC-PLUS command
level and job 1 is active as if a user had logged into the system.

" With the console terminal at command level, a single command is
typed to run BUILD from the medium on which the RSTS/E system library
files are stored. Once started, the BUILD program runs detached,
reads commands from a control file, and executes those commands at
the console terminal. Upon completion, the BUILD program reattaches
job 1 to the console keyboard.

The RSTS/E software contains several control files listed
and described below.

BUILD.CTL Builds a standard system library
usable on all systems.

SPLER.CTL Builds files executable only on
a system with a SWAP MAX value
larger than 8K words.
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RJ278¢.CTL Builds a file executable only
on systems having the RSTS/278f#
optional software.

AUXBLD.CTL Builds auxiliary run time sys-
tem used by languages other
than BASIC-PLUS.

The BUILD program must be run once for each set of files required.
Section 4.1 describes the files created by each control file and
Section 4.2 describes the procedures to run BUILD from the three
types of media. The system programs built by these procedures are
documented in Chapter 4 of the RSTS-11 System User's Guide and in

the RSTS/E System Manager's Guide. The system manager can remove from

the RSTS-11l System User's Guide descriptions of programs he does not
wish to be run on the system. The RJ278f program is described in the
RSTS/E RJ278# User's Guide.

After the appropriate files are built, several ASCII text and mes-
sage files must be created. The procedures to do this are given in
Section 4.3. The user accounts must be created on the system disk.

The procedures for this activity are in Section 4.4. Section 4.5 de-
scribes the auxiliary run time system build procedures and Section 4.6
describes the COBOL build procedure.
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4,1 CONTROL FILES FOR THE BUILD PROGRAM

This section describes the programs and files created by BUILD

when it executes commands in each control file.

4.1.1 BUILD.CTL File

Commands in the BUILD.CTL file create a standard system library
for all systems. The programs and files are listed and described
in Table 4-1. Procedures to change the sample ASCII text and
messages are given in Section 4.3. References provided in Table
4-1 are section numbers in either the RSTS-11 System User's Guide
(SUG) or the RSTS/E System Manager's Guide (SMG).
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Table 4-1
BUILD.CTL Programs and Files
Protection
Program or (if other Section .
File Name than <124>) Description Reference
LOGIN.BAC <232> Logs users into system sSUG - 2.1, 4.1
LOGOUT.BAC <232> Logs user off system suUG - 2.1, 4.2
BUILD.BAC Builds system library Chapter 4
files
UTILTY.BAC System utility program SMG - 7.1
INIT.BAC Time sharing initiali- SMG - 3.1
zation program
SYSCAT.BAC Creates a directory SMG - 4.3
listing of accounts on
a file structured
device.
PRIOR.BAC Changes priority, run SMG -~ 3.3
burst, and SWAP MAX
value.
TALK.BAC <232> Terminal communications SMG - 7.8.2
ANALYS.BAC Crash analysis SMG - 6.2
SYSTAT.BAC <232> Status reports SMG - 7.2
SUG - 4.3
UMOUNT . BAC <232> Private disk mounter SUG - 4.14
and dismounter
QUOLST.BAC <232> Lists disk quota and SUG - 4.6
usage data for current
user
ERRCPY.BAC Copies hardware error SMG - 6.1.1
data to a disk file
ERRDIS.BAC Formats data saved by SMG - 6.1.3
ERRCPY.BAC and ERRCRS.BAC
ERRDI1.BAC Chained to by ERRDIS.BAC SMG - 6.1.3
SHUTUP.BAC Performs standard system SMG - 3.2
shut down
PIP.BAC <1g4> Peripheral interchange SUG - 4.4

program to transfer files

(8K version)

(Continued on next page)

!The abbreviation SUG refers to the RSTS-1l System User's Guide

and SMG refers to the RSTS/E System Manager's Guide.
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Table 4-1 (Cont.)
BUILD.CTL Programs and Files

Protection

Program or (if other Section

File Name than <124>) Description Reference!

FILCOM.BAC <1l@ga> Compares ASCII files SUG - 4.15

MONEY,.BAC <1g4> System accounting SUG - 4.7
program SMG - 4.2

GRIPE.BAC <232> User comments program SUG - 4.8

: SMG - 7.7

REACT.BAC Account creator SMG - 4.1

TTYSET.BAC <232> Terminal characteristics SUG - 4.5
setter SMG - 7.4

PLEASE.BAC <232> Console terminal SMG - 7.8.1
request printer

INUSE.BAC <232> Terminal in use warning SUG - 4.16

RESEQ.BAC <1lga> BASIC-PLUS line RESEQ.DOC
resequencer

CREF . BAC <1g4> ' BASIC-PLUS cross CREF .DOC
reference program

START.CTL <6@> Sample system start up SMG - 3.1.2
control file

CRASH.CTL <6@> Sample system crash SMG - 3.1.2
recovery control file

ACCT.SYS <68> Sample system accounts SMG - 4.1.3
file

TTYSET.SPD <6@> Sample terminal speed SMG - 7.4.1
control file

PIP.TXT <4 0> PIP help message SUG - 4.4.2
text file (8K version)

ERRDIS.HLP <6@> Error display program SMG - 6.1.3
help file

HELP.TXT <4g> Sample system help SUG - 2.1.4
message text file

(Continued on next page)

!The abbreviation SUG refers to the RSTS-1l System User's Guide
and SMG refers to the RSTS/E System Manager's Guide.
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BUILD.

Table 4-1 (Cont.)
CTL Programs and Files

Program or
File Name

Protection
(if other
than <124>)

Description

Section
Reference!

NOTICE.TXT

RESEQ.DOC

CREF.DOC

EDIT.BAC

EDITCH.BAC

BACKUP.BAC

BACKDK.BAC

ODT.BAC

DSKINT,BAC

DIRECT.BAC

COPY.BAC

ERRCRS

REORDR

BACKUP.TXT

UTILTY.TXT

COPY.TXT

<40>

<4g>

<4@>

<1@g4>

<1g4>

<232>

<232>

<232>

<1g4>

<4pg>

<g@>

<4g>

Sample system notices
text file

RESEQ program
document file

CREF program document
file

DOS/BATCH-11 compatible
text editor

Chained to by EDIT.BAC

System back up (fail
safe)

Chained to by
BACKUP.BAC

Octal debugging tool
Initializes disks
Disk directory lister

Copies entire tapes
and disk cartridges

Recovers error data from
CRASH.SYS file

Restructures directory
blocks for optimal access

Describes BACKUP program

UTILTY program help mes-
sage file

COPY program help message
file

SUG - 2.1.2
4.1.1
SUG - 4.9
SUG - 4.9
SUG - 4.18
SUG - 4.18
SMG - 6.3
SMG - 7.5
SUG - 4.13
SUG - 4.4.7
SMG - 6.1.2
SMG - 7.6
SUG - 4.10
SMG - 7.1.1
SUG - 4.17

’

'The abbreviation SUG refers to the RSTS-11 System User's Guide
and SMG refers to the RSTS/E System Manager's Guide.
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4.1.2 SPLER.CTL Files

Commands in the SPLER.CTL file create programs which require a
job area larger than 8K words. Table 4-2 describes these programs
and gives an approximate job size for each. References in Table 4-2
are section numbers in either the RSTS-11 System User's Guide (SUG)

or the RSTS/E System Manager's Guide (SMG).

To build these files, the system SWAP MAX value must have been
set large enough when the DEFAULT initialization option was run.
If the current job size is too small when BUILD creates a given
program, the system generates the MAXIMUM CORE EXCEEDED error. After
the BUILD program terminates, all of the SPLER.CTL files exist in
the system library. Those program which generated the MAXIMUM CORE
EXCEEDED error are not runnable and must be deleted to prevent
further errors. If the queue management and batch facilities are
not required, delete the programs QUE, SPOOL, BATCH, QUEMAN, and
CHARS from the library and replace the special version of SHUTUP
with the version supplied in the BUILD.CTL file set.

4.1.3 RJ278§.CTL File

Commands in the RJ278¢.CTL file create the RJ278F.BAC program
with a protection code of <232>. This file is for use by customers
who have purchased the RSTS/E 278§ software package and have
included the appropriate software in the RSTS/E system. The program
is described in the RSTS/E 278@ User's Guide.
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Table 4-2
SPLER.CTL Programs and Files

Job
Protection Size
Program or| (if other (in Section
File Name |than <124>) words) Description Reference’
CHARS.BAC 8K Creates the character SMG - App. C
generation file
QUE.BAC <232> 19K Creates requests for SUG- 4.11
spooling programs
QUEMAN.BAC 14K Queue manager SMG - 5.1
SPOOL.BAC 1pK Line printer spooling SMG - 5.2
program
BATCH.BAC 13K Batch control spooling SUG-4.12
program SMG - 5.3
RUNOFF .BAC <232> 14K Document formatting pro- RUNOFF .DOC
gram and RUNOFF
USER'S GUIDE
VTS5DPY.BAC <232> 15K System status display SMG- 7.3
on VT@5 ‘
SHUTUP.BAC 8K Performs standard sys- SMG -3.2
tem shut down and ter-
minates spooling opera-
tions automatically
ERRDIS.BAC 12K Special version of SMG-6.1.3
ERRDIS not requiring
chain module ERRDII.
BAC
START.CTL <6@> Special version of SMG - 3.1
START.CTL for systems
with spooling
CRASH.CTL <64> Special version of SMG - 3.1
CRASH.CTL for systems
with spooling
RUNOFF .DOC <4p> Explains use of sample See RUNOFF.
file RUNOFF.RNO BAC
RUNOFF.RNO <4g> Sample RUNOFF text See RUNOFF.

file

DOC

!The abbreviation SUG refers to the RSTS-11 System User's Guide and
SMG refers to the RSTS/E System Manager's Guide.
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Table 4-

2 (Cont.)

SPLER.CTL Programs and Files

Program or
File Name

Job
Protection Size
(if other (in

than <12

4>) words)

Description

Section
Reference'

BATDCD.BAC

PIP.BAC

VT5@PY.BAC

PIP.TXT

<232>

<232>

<4g>

8K

15K

15K

Creates BATCH program
command decoding file
BATCH.DCD

Extended Peripheral
Interchange Program

Status display program
for VT5@. Created from
DISPLY.BAS and VT5@.DPY

Extended PIP'help mes-—

sage file

SMG - C.2-
SUG - 4.18
SMG - 7.3
SUG - 4.18

!The abbreviation SUG refers to the RSTS-1l System User's Guide and
SMG refers to the RSTS/E System Manager's Guide.
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4.2 STARTING TIME SHARING TO BUILD THE LIBRARY

After the DEFAULT option described in Section 3.6 is executed,
type START in response to the OPTION query to begin time sharing.
The following sample dialog shows the procedures.

OPTION: START
YOU CURRENTLY HAVE: JOB MAX = 17, SWAP MAX = 28K

JOB OR SWAP MAX CHANGES? <LF> <LF> denotes typing the
ANY MEMORY ALLOCATION CHANGES? <LF> LINE FEED key.
CRASH DUMP? <LF>

DD-MMM-YY? 2@-AUG-T4
HE:MM? 8:55

CAN'T FIND FILE OR ACCOUNT
PROGRAM LOST ~ SORRY

READY

The remaining steps depend upon the medium on which the RSTS/E soft-
ware is stored. For the magtape procedure, go to Section 4.2.1; for
disk cartridge, go to Section 4.2.2; and for DECtape, go to Section

4.2.3.
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4,2,1 Building the System Library from Magtape

Perform the following steps:

Ensure that the write enable ring is removed from the
reel labelled DEC-11-ORSLA-D-MA7 (7-track) or DEC-11-
ORSLA-D-MA9 (9-track), SYSTEM LIBRARY & RELIABILITY
TAPE.

Mount this tape on unit #. Ensure that no other
drive is selected to g.

Ensure that the FILE PROT indicator is on.

Position the tape at its load point. (The LD PT
indicator comes on.)

Set the ON-LINE/OFF-LINE switch to its ON-LINE
position. Ensure that the READY indicator comes

on.

4.2.1.1 Building the Standard System Library, BUILD.CTL - Users on
all systems must execute the commands from the BUILD.CTL file. Type

the following command to execute the BUILD program from either TUlg
or TUlé magtape.

{,37SY:

RUN ME#H:BUILDS
BUILD runs and prints the following lines:

SYSTEM BUILDER
SYSTEM BUILD? YES ‘
SYSTEM BUTLD DEVICE? Mrg [ /, 3[SV:

Type YES in response to the SYSTEM BUILD question and type MT# (omit
the colon) in response to the subsequent SYSTEM BUILD DEVICE question.
The BUILD program begins executing commands in the BUILD.CTL file.

NOTE

If any errors occur in reading the magtape,
retry the procedure on another drive. If
no other drive is available, either request
Field Service to align the heads on the
drive or obtain a new magtape.

4-11
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The console printout of the entire procedure is shown below.

RUN MTE:EBUILDSE

SYSTEM BUILDER

SYSTEM BUILD? YES

SYSTEM BUILD DEVICE? MTE
oLl MTE:$LOGIN

COMPILE SY®:LOGIN

CHAIN “HMTe:$BUILD. Sz@B

READY
RERDY
RERDY

-
HELLO

EETS VBEA-B2 SYSTEM TEST JOB 2 KEB ZE-MAY-FS  12:82
#1072

PASSWORL

JOBCSY 1 ARE DETRCHED UNDER THIS RCCOUNT
JOE MUMEBER TO ATTRCH TO?

1 OTHER USERCS) RRE LOGGEDR IN LINDRER THIS A

£
1

CCOLINT
READY
Paksoksokdokad BUILD. CTL - STANDARD LIEBRARY PROGEAMS
RUN NTE: $PRIOR
TPRIORS FRIORITY, BURST, MWMAKIMUNM CHRNGER
ENTER RNOTHER JOEBE NUMEERT
CURRENT STATISTICS RARE:
-8 PRIGRITY

& RELUN BURST
16 SIZE MAXKIMUM
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ANY CHANGES?T YES

CHANGE PRIORITY? NO

CHANGE RUN BURST? NO

CHANGE SIZE MAXIMUMYT YES
CHANGE IT 7O &

CURRENT STRTISTICS ARE:
-8 PRIORITY
& REUN BURST
8K SIZE MAHINUM

ANY CHANGEST NO

READY

OLD MTO:$BUILD
READY

COMPILE SYa:BUILD
READY

OLD MTe:$LOGOUT
REARDY

COMFILE cva:LOoGouT
RERDY

OLD MTe:$UTILTY
READY

COMPILE SYE@:UTILTY
READY

OLD MTE:$INIT
RERDY

COMPILE SY@&:IMIT
REARDY

OLD MTE:$SYSCAT
RERDY

COMPILE SvY@:SYSCAT
READY

OLD MTO:$FRIOR
REARDY

COMPILE SY@:FRIOR
RERDY

OLD MTE:$TALK
READY

COMFPILE SY8:TALE
RERDY

OLD MTE: $ANALYS
READY

COMPILE SY&:ANALYS
RERDY

OLD MTE:$SYSTAT
READY

COMPILE SY@&:SYSTAT
RERDY

OLD MTE: $UMOUNT
RERDY

COMPILE SY@&:UMOUNT
RERDY )

OLD MTO: $QUOLET
READY

COMPILE SY@:QUOLST
RERDY

LD MToO:$ERRCPY
RERADY

COMPILE SY@:ERRCFY
RERDY



oLe mMTE:

READY
COMFILE
RERDY
oLe
READY
CoMPILE
READY

oLD MTe:

READY
COMPILE
RERDY

OLD NMTe:

READY
COMPILE
RERDY

oLe M7e:

READY
COMPILE
READY
oL
READY
COMPILE
REARDY

oLl MTE:

RERLY
COMPILE
RERDY

oLl MTE:

RERDY
COMPILE
RERDY

OLe MTa:

READY
COMPILE
RERDY

OLE MTE:

READY
COMFILE
READY

oL MTE:

RERDY
COMPILE
READY

oLt MTe:

RERDY
COMPILE
RERDY

OLe MTe:

READY
COMFPILE
RERDY

OLD MTéE:

RERDY
CoMPILE
READY

MT@:

MTa:

Building System
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§ERRDIC
SY8 . ERRDIS
FERRDIL
SYB:ERRDIL
FERRCRS
SYE:ERRCRS
$SHUTUFR

SY@: SHUTUP
$EDIT
SYe:ERIT<4a
$EDITCH
SYBEDITCHI48:
SEACKUFR
SY@:BACKUF
$EBACKDE
SYe:BRCKDE
$00T

SYeObLT

$PIF
SYe - FIR46:
$DSEINT
SYEDEKINT
$DIRECT

SYe DIRECT
F$COPY
SY@:COPYC4a:
$FILCOM

SY@ - FILCOMC4E%



QL MTE:
RERDY
COMPILE
REERDY
L mTe:
RERDY
COMFILE
RERDY
QLD MTO:
REEADY
COMPILE
RERDY
OLD WMive:
READY
COMPILE
RERDY
LD MTe:
FERDY
COMPILE
RERDY
QL mTa:

. RERDY

COMPILE
FERDY
QLD MTa:
RERDY
COMFILE
RERDY:
LD mM7e:
RERDY
COMPILE
RERDY
Lt mMve:
RERDY
COMPILE
READY

EUMN FIF
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FMONEY

SYEMONEY (483

$¥GRIFPE

SYE:GRIPE

FREACT

Y@ REACT

FTTYSET

SYECTTYSET

$FLEREE

SYE:FLERSE

FIHUSE

SYE: INUSE

$REQRDR

SY8:REQRDE

FRESEQ

SYE:RESERI4E:

$CREF

SYE . CREF<C465:

FIF - RSTS VBER-BZ

#EYE
#EYE:
L%
#5548
#EYE
#5Y8:
#Fove:
#5Y0:
#5488
#oY@:
#ov¥e:
#5Y0:
#5508

NOTICE.
HELF
STRET
CRASH
ACCT
TTYSET.
FIF
ERRDIS.
RESER
CREF
EACEUF.
UTILTY.
CORY .

L TETC 4@
CCTL
COTL

=R Y

TeT<48

SFRD

HLF

THT B
THT

THMTE:
CHTE:
MTe
CTETC48-IMTE
CMTE:
CDoCdd4axTmTE:
CDOCC4asrInTe

CHOTICE.
Ta:HELF

TTYZET.

FIF

ERRDIS.

RESER
CREF

CBRCEUR
CMTE
TeTCdB2CMTE :

UTILTY
Copy

TeT$7FR
CTRT#HSFR
LTL#AFR
.CTLESFA
L SYEESFR
SPLESFA
L TET#SFA
HLF$<FA
L DOCESFR
L DOCESFR
CTETHSFH
. TET$7FR
CTET#AFR
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#=BACEUP. BACC
#=RFACK [k '
#=DIRECT
#=THLEK

B=OYETHT. BF
F=UMOUNT, BF

Bl
#=GRIFE &
#=TTYEET, 8HC
#=PLEASE. BF
#=]MNUSE |
#=100 1
=L OG0OUT. BAC
#

FERA Y

UM UTILTY

; TEM UTILITY PROGREANM “UTILTY YE&-837
CLOGINE

CERIT

RERLY

ROTL VBEA-82 SYETEM TEST JOB 2 [1.21 EE® 28-MAY-FS 12
=D L HEE DETRACHED UNDER THIS AUCOUNT

JOB MUMEER TO ATTACH TOT 4

HYTHOHING TO JOE 4

.0
s
[y

g
-

EOUTLD DOMPLETE

EEFRDY

Execution of the commands in the BUILD.CTL file takes approxi-
mately 10 minutes. The tape rewinds several times at the beginning of
the procedure but does not rewind after the statement OLD MT@:LOGOUTS.
Multiple copies of some programs are on the tape to reduce the number

of rewinds required.

The end of execution is signalled by the messages BUILD COMPLETE
and READY. Do not rewind or move the tape in any way. If the user is
not including files from the SPLER.CTL and RJ278@.CTL file sets on his
system, he need not build any more files and can proceed to Section
4.3 to create the ASCII text and message files. Proceed to Section
4.2.1.2 to build the spooling programs and files or skip to Section
4.2.,1.3 to build the RJ278f program.

4-16
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4,2.1.2 Building the Large Programs, SPLER,.CTL - Building the pro-

grams from the SPLER.CTL file requires a user job area larger than 8K
words as described in Section 4.1.2. To continue building the library,
leave the magtape at its current position and type the following com-

mand .

RUN $BUILD
If the magtape is moved, the system rewinds the magtape before search-
ing for the first file (SPLER.CTL). The above command runs the BUILD

program from the system disk and leaves the tape at its current posi-

tion.
The program prints the following two lines.

SYSTEM BUILDER
SYSTEM BUILD? NO

Type NO in answer to the SYSTEM BUILD question. BUILD continues with

the following questions.

=2V
AUXILIARY BUILD DEVICE? MTZ— l,?let>/
CONTROL FILE 189 OPLER.CTL$ <&;LEJZ LT L
e

Type MT# (omit the colon) as the device and type SPLER.CTLS$ to specify
the correct control file. BUILD begins executing the commands in the
file SPLER.CTL. The complete console printout of the entire procedure

is shown below.

RUNW BUILD

SYSTEM BUILDER

SYETEM BUILDT NO

AURTLIARRY BUILD DEVICE? MTa
CONTROL FILE IS? SPLER. CTL

L
HELLD
RETS WBER-02 SYSTEM TEST JOB & KE® Z8-MAY-7S  12:11
B 1oz

FRESWORD

JOBCEY 1 ARE DETACHEDR UNMDER THIZ RCCOUNT

JOE HUMBER TO RTTRCOH Tow

1 OTHER USERCEY RRE LOGGED IN UNDER THIS ACCOUNT

FERQY
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Voo e e e ok
OLE MTE: FIFEXRT
RERADLY

COMPILE sv¥a . FIF
EERDY

LD MTE: $CHARS
EERDY
COMPILE
REFIY
ELUMN CHAES
mERDY

oLl MTe: $0UE
RERDY
COMPILE
FEERDY
Gl MTE:
RERALDY
COMFILE Zve:
RERDY

DL MTa £5P00L0L
READY

COMPILE SY8: SFPO0OL
READY
LD MTE:
REHR[Y
COMPILE
EERDY
BLIN BRTDOD
ERTCH DECDDRE
EERDY

OLD MTE: $BRTOCH
EERALY
COMPILE
REHDY
QLD MTE: $RUNOFF
READY
COMPILE
READY
LD MTE:$DISPLY
FERDY

SAVE SY@: DISPLY
FEEARLY
HEFEND
FERDY
COMPILE
RERDY
Ll LISFLY

RERDY

FFFEMD MTE: $WTS0
REALY
COMPILE
EEARDY
UNSZHYE [ISPLY
REALY

SYE . QUE

FLOUEMAN

SYECBRTOH

MTE: $/TaS

EAS

SFLER.

CUEMAN

VB WTIDPY

SYa WTIaPY

CTL

SRET-UFP -

SHEFRUNDFF

. DFEY

DRy

- LARG

E

FROGREAN BUILD
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Di[ MTE $FSHUTLF. SPL

FEADY

COMPILE Sya: BHUTUF

EEADY

OLL MTO: $ERRDIS. SPL

HEADY

COMPILE BYE ERRDIS

RERDY

HNSAYE ERRRIL. BRC

FE ALY

FLW £FIF

IR OVEEA-LS - RSTS VAER-BZ SYLTEM TEST
#SYESTRET L COTL <o MTEEITRETL CTL

goyp CRASH CCTL < MTE #LEASHL CTL
HENVEPLP T 4@ MTE:FPIPEXT. TET. CTLSFA
#EVE RUNOFF. DO

OO RUNDFF, RHNO
g=f ) F CBART
#=RLE BRI
=R LM R B

g CERUNOFF. DOC
MTL: #FRUNOFF. ENO

FERDY

HELLD

FSTS VRER-@2 SYSTEM TEST  JOE 2- [1.21 KB®  28-MAY-TI 12:1%9
JOECSy 1 ARE DETACHED UNDER THIS ACCOUNT

JOE MUMEBER To ATTRCH TO7 1

ATTROHING TO JOEB 1

BUTLD COMPLETE

BEREY

Completion of the procedure is signalled by the BUILD COMPLETE
message. To build the RJ278f program, proceed to Section 4.2.1.3;

otherwise, proceed to Section 4.3 to create the ASCII text and message
files.
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4.2.1.3 Building the RJ278§ Program, RJ278g.CTL - To build the RJ278f@
program, run BUILD from disk again and specify the RJ278fg.CTL file as
shown in the following sample printout. This procedure can be per-
formed only if the system includes the RSTS/278fF software and the job
area is at least 1@K words.

FUH BUILD

SYLTEN EBEUILDER
EM BUILDT NG
LIAEY BUILD GEVIC
ITROL FILE IS% RJZ

T OMTE
3. CTL

-
(XK ezl

]

& SYIETEM TEST JOB 2 KEG  ZE8-MAY-FI L2011

)

JOECSY 1 ARE DETACHED UNDER THIS ACCOUNT

JOB NUMEER TO RTTRCH TOV

L OTHER USERCSY MRE LOGGED IN UNDER THIS ACCOUNT
RERDY

Dackokdobkdokokn RJZFEA DTL - RJIZVEE DNLY

DY
Felitd £F
oIR8 15 RS JEER-EZ SYSTEM TEST
f=fd : R

#0

RERDY
HELLD

RETE VEER-BZ  SYSTEM TEST JOB 1 [41, 231 KEBEB Z28S-MAY-7S  12::z@
JOBCSY 1 RRE DETACHED UNDER THIS RCCOOUNT

JOB WUMBER TO RTTRCH TOT 4

RTTROHING TO JOB 1

BUILL COMPLETE

READY

The SPLER build procedure takes approximately 15 minutes. The tape
does not rewind.
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The RJ2788 procedure takes approximately two minutes.

Completion of the procedure is signalled by the BUILD COMPLETE
message. Proceed to Section 4.3 to create the ASCII text and message

files.
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4,2.2 Building the System Library from Disk Cartridge

Perform the following steps.

Mount the copy of the system library disk cartridge
labelled DEC-11-ORSLA-D-HA SYSTEM LIBRARY AND RELIABILITY
DECPACK on a free unit.

Place the LOAD/RUN switch on the drive to its RUN
position and ensure that the READY indicator comes
on.

Depress the WR PROT switch so that the WR PROT in-
dicator goes off.

At this point, the user must type in the following BASIC~PLUS program
to logically mount the disk cartridge on the system. First, type the
NEW MOUNT command to clear memory, after which the system prints READY.
After entering the program, type the RUNNH command to execute it.

NOTE

When entering the statement at line num-
ber 5@, replace <UNIT NUMBER> with the
number of the drive being used. For ex-
ample, if drive 1 is used, type the fol-
lowing.

50 M2 (25%) = 1

The entire procedure is as follows.

MEM MOUNT

RERDY
ig CIM MECZEEE .
2a CHRNGE SYSOCHR$CER Y +CHREEC-1BEX+"SYSLIE" Y TO MX
GET THE FRCK ID IN RALIX-SE@
ia BRI =2EN 0 MEOLR=ER DOMROERY=ER
44 p=EE 0 ME L MRCS4N=TER
15] MACESRr=<UNIT MUMBER:
' REFLACE <UNIT NUMEBERX MITH ACTUAL UNIT ON
VOMHICH DISE IS REUNMINMG.
1] Ml g2ek =255
POSET UP FOR THE MOLNT SYS FUNCTION
e CHANGE M& TO M#
e ME=C¥SMED
! MOUNT THE DISK
98 END
FEUNNH
RERDY
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If any errors occur, perform the following recovery procedures.

a) Ensure that the drive unit is READY and is write
enabled.

k) Type the LISTNH command and check each line of the
program to ensure each is exactly correct. For more
information on inputting and editing BASIC-PLUS pro-
grams, see Sections 2.2.2 through 2.2.5 of the RSTS-11
System User's Guide.

If no errors are found by performing steps a and b above, retry the
entire procedure several times. If possible, try different drive
units and replace line 50 with the proper unit number. If the error

persists, the drive heads may require alignment.

4.2.2.1 Building the Standard System Library, BUILD.CTL - The BUILD.CTL

file must ke executed cn all systems. For the purposes of example,
drive unit 1 is used in all commands. Wherever DKl appears in the
examples, substitute the device designator of the drive unit on which
the disk cartridge is mounted. Type the following command to run the

BUILD program from the proper disk cartridge.

RUN DK1l: BUILDS

BUILD prints the following lines:

SYSTEM BUILDER
SYSTEM BUILD? YES
SYSTEM BUILD DEVICE? DK1

Type YES in answer to the SYSTEM BUILD question and type the proper
device designator (omit the colon) to specify the drive unit in re-
sponse to the SYSTEM BUILD DEVICE question. The unit number must be
included since DK alone refers to the system device and DK@ refers to
unit @ of the RK drives. The BUILD program begins executing commands
in the BUILD.CTL file. The printout for the program and‘the guidelines
for completion time are the same as that given in Section 4.2.1.1 ex~-
cept that MT@ is replaced by the disk drive designator. Upon comple-
tion of the procedure, proceed to Section 4.2.2.2 to build spooling
library programs, to Section 4.2.2.3 to build the RJ278§% program, or
to Section 4.3 to create the ASCII text and message files.
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4,2,2,2 Building the Large Programs, SPLER.CTL - Building the pro-
grams from the SPLER.CTL file requires a user job area larger than

8K words as described in Section 4.1.2. To continue building the
library, type the following command.

RUN $BUILD

The program prints the following lines.

SYSTEM BUILDER
SYSTEM BUILD? NO

Type NO in answer to the SYSTEM BUILD question, after which BUILD
prints, in turn, the following questions.

AUXILIARY BUILD DEVICE? DK1
CONTROL FILE I3? SPLER.CTL$

Type the proper device designator (omit the colon) and type SPLER.CTLS
to specify the correct control file. BUILD begins executing commands

in the file and prints messages similar to those given in Section 4.2.1.2.

When the procedure is completed, proceed to Section 4.2.2.3 to
build the RJ278fF program or to Section 4.3 to create the ASCII text
and message files.

4.2,2,3 Building the RJ278f Program, RJ2784.CTL ~ To build the RJ2788
program, run BUILD again, specify the proper auxiliary device, and
specify RJ278@.CTL as the control file. This procedure must be per-
formed if the system includes the RSTS/2788 software. The job area
must be at least 10K words. The entire procedure is similar to that

shown in the sample printout of Section 4.2.1.3 except that the proper
device designator replaces MT@. Upon completion, proceed to Section
4.3 to create the ASCII text and message files.
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4.2.3 Building the System Library from DECtape

Perform the following steps:

Mount the DECtape reel labelled DEC-11-ORSCA-D-UAl,
SYSTEM LIBRARY TAPE PART 1, on drive unit g.

Mount DECtape reel labelled DEC-11-ORSCA-D-UA2,
SYSTEM LIBRARY TAPE PART 2, on drive unit 1.

Set the WRITE ENABLE/WRITE LOCK switch on drive @
and drive 1 to its WRITE LOCK position.

Set the REMOTE/OFF/LOCAL switch on drive @ and
drive 1 to its REMOTE position.

The tape mounted on unit § contains BUILD.CTL, the control file
" for the first half of the standard library build (PART I). The tape
mounted on unit 1 contains a second BUILD.CTL file for the second half
of the standard library build (PART II). Ensure that the correct tapes

are mounted before proceeding.

4.2.3.1 Building the Standard System Library, BUILD.CTL - The BUILD.CTL
file must be executed on all systems. Type the following command to
execute the BUILD program from DECtape.

RUN DT@:BUILD

BUILD runs from the DECtape and prints the following lines:

SYSTEM BUILDER
SYSTEM BUILD? YES
SYSTEM BUILD DEVICE? DT#

Type YES in response to the SYSTEM BUILD question and type DT# (omit
the colon) in response to the subsequent SYSTEM BUILD DEVICE question.
The BUILD program begins executing commands from the BUILD.CTL file.
The entire procedure takes approximately 28 minutes. The printout for
the program is similar to that shown for magtape in Section 4.2.1.1 up
to the processing of the BACKDK program.

Upon completion of the procedure, BUILD prints the BUILD COMPLETE
and READY messages.
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Rerun the BUILD program to build the remaining files for the
standard system library.

RUN BUILD
SYSTEM BUILDER
SYSTEM BUILD? NO

Type NO in response to the SYSTEM BUILD question and proceed as fol-
lows.

AUXILIARY BUILD DEVICE? DT1
CONTROL FILE IS? BUILD.CTL

Type DT1 as the device designator and type to specify the BUILD.CTL
control file. BUILD runs and prints messages similar to those shown
in Section 4.2.1.2 for magtape from the processing of the ODT program.
The entire procedure takes approximately 15 minutes.

When the BUILD COMPLETE and READY messages appear, dismount the
tapes from units # and 1 and store them in a safe place. Proceed to
Section 4.2.3.2 to build large programs, to Section 4.2.3.3 to build
the RJ278f program, or to Section 4.3 to create ASCII text and mes-
sage files.
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4,2,3.2 Building the Large Programs, SPLER.CTL - Building the programs
from the SPLER.CTL file requires a user job area larger than 8K words
as described in Section 4.1.2. To continue the build procedure, per-
form the following steps:

Mount the DECtape reel labelled DEC~11-ORSCA-D-UA3,
SYSTEM LIBRARY TAPE - LARGE PROGRAMS, on drive unit #.

Set the WRITE ENABLE/WRITE LOCK switch on drive # to
its WRITE LOCK position.

Set the REMOTE/OFF/LOCAL switch on drive § to its
REMOTE position.
Type the following command to start the procedure.
RUN $BUILD

BUILD prints the following lines:

SYSTEM BUILDER
SYSTEM BUILD? NO

Type NO in response to the SYSTEM BUILD question, after which BUILD
prints, in turn, the following questions.

AUXILIARY BUILD DEVICE? DTg
CONTROL FILE IS? SPLER.CTL

Type DT@ (omit the colon) as the device designator and type SPLER.CTL
to specify the correct control file. BUILD runs and prints messages
similar to those shown in Section 4.2.1.2 for magtape. The entire
procedure takes approximately 25 minutes.

When the BUILD COMPLETE and READY messages appear, dismount the
tape from unit @ and store it in a safe place. Proceed to Section
4.2.3.3 to build the RJ278f program or to Section 4.3 to create the
ASCII text and message files.
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4.2.3.3 Building the RJ278§ Program, RJ278§.CTL - Note that the
RJ2788 program must be installed only if the system includes the
RSTS/2788 software. The job area must be at least 1K words. Per-
form the following steps:

Mount the DECtape reel labelled DEC-11-ORSCA-D-UA4,
SYSTEM LIBRARY TAPE - SPECIAL PROGRAMS, on drive unit f#.

Set the WRITE ENABLE/WRITE LOCK switch on.drive £ to
its WRITE LOCK position.

Set the REMOTE/OFF/LOCAL switch on drive @ to its
REMOTE position.

Execute the BUILD program again as described in Section 4.2.3.2
but type RJ278f.CTL to specify the control file. The complete proce-
dure is summarized in the following sample printout.

RUN $BUILD

SYSTEM BUILD

SYSTEM BUILDER? NO
AUXILTIARY BUILD DEVICE? DT#
CONTROL FILE IS? RJ2738#4.CTL

BUILD runs and prints messages similar to those shown for magtape in
Section 4.2.1.3. The procedure takes only a few minutes. When the
BUILD COMPLETE and READY messages appear, dismount the tape from unit
# and store it in a safe place. Proceed to Section 4.3 to create the
ASCII text and message files.
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4,3 CREATING THE ASCII TEXT AND MESSAGE FILES

After the BUILD program terminates, remove the tape or disk car-
tridge containing the system library files and ensure that it is
stored in a safe place with the remainder of the RSTS/E kit.

NOTE

For disk cartridge distribution, run the
UTILTY program and execute the DISMOUNT
command to dismount the system library
cartridge.

At this point in the process of building the system library, run the
PIP system program and create the required ASCII text files. (For
information concerning the use of PIP, refer to Section 4.4 of the
RSTS-11 System User's Guide.) The subsequent sections describe the

procedures to follow when building the ASCII text files and contain
references to further descriptions of the use and contents of the files.
Editing conventions for the use of the RUBOUT key and CTRL/U as de-
scribed in Section 2.2.3 of the RSTS-11 System User's Guide apply when

using the PIP system program.

4.3.1 System Message File NOTICE.TXT

The file NOTICE.TXT is printed when a user is successfully logged
into the system as described in Section 2.1.2 of the RSTS-11 System

User's Guide. In this manner, the system manager can relay to the

user information concerning operation of the installation or changes
or additions to the system. Prior to creating his own NOTICE.TXT file,
the system manager can print the sample file in the library on the
console printer.

‘RUN PIP

PIP - RSTS V@5C-g1 SYSTEM #88¢
#KB:/FA<NOTICE.TXT

WELCOME TO RSTS/E TIME SHARING

#
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A tailored NOTICE.TXT file can be created and can replace the sample
file by imitating the following sample procedure.

#SY@:NOTICE.TXT<4@><KB:/FA
WELCOME TO RSTS/E SYSTEM #884%
HOURS OF OPERATION ARE:

MON-FRI @8@g TO 17@¢ HOURS
SAT-SUN ON REQUEST

TRANSMIT USER COMMENTS VIA THE GRIPE
SYSTEM PROGRAM

+Z

#

The 42 at the end of the text file is necessary. It is the result of
typing the CTRL/Z! combination and signals the end of the ASCII text,
closes the file properly and returns control to PIP as indicated by
the # character being printed again. The system manager can update

the file as needed.

4,3.2 System Help File HELP.TXT

The file HELP.TXT is printed when a user types HELP at a logged-
out terminal. The user can print the sample file stored in the system
library by typing the following command string. (The example assumes
that PIP is still running from the previous procedures.)

#KB:/FA<HELP.TXT

TO GET ON-LINE AND USE RSTS/E, FOLLOW THE
INSTRUCTIONS FOUND IN CHAPTER 2 OF THE
RSTS-11 SYSTEM USER'S GUIDE.

7

If the text is satisfactory, but the system manager wishes to add some
local information, he can use the append feature of PIP, delete the old
file and rename the new file.

#SY@:NEW.TXT<HELP.TXT ,KB: /FA

CONTACT MR. JONES FOR A PROJECT-PROGRAMMER
NUMBER AND PASSWORD.

47

FHELP . TXT/DE

#SY@:HELP.TXT<4@>=NEW.TXT/RE

7

!see the description of control characters in Chapter 3 in the RSTS-11
System User's Guide and of CTRL/Z in Section 9.5 of the BASIC-PLUS Lan-

guage Manual.
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The sample HELP.TXT file can be replaced by using a command string
similar to the one shown in Section 4.3.1.

4.3.3 Control Files START.CTL and CRASH.CTL

Two control files are required by the INIT system program when-
ever the RSTS/E system is initialized for time sharing. The use and
content of both of these files are explained in Section 3.1 of the
RSTS/E System Manager's Guide. The procedures described here show how
to print the sample files and how to replace the sample files with ver-
sions created to suit the needs of the local installation.

It is essential that these files contain the information required
to properly initialize the system for time sharing operations. Before
the system manager attempts to modify or replace the contents of the
example files, it is highly recommended that he thoroughly familiarize
himself with the concepts presented in the RSTS/E System Manager's Guide.

#KB:/FA<START.CTL, CRASH.CTL
(Both files are printed.)
#SY@:START.CTL<KB:/FA

(Type new version.)
+Z

#3Y@:CRASH.CTL<KB:/FA/UP

(Type new version.)
+Z
#

As a result of following the above procedures, the sample files in the
system library are replaced by the versions entered.

4.3.4 Terminal Speed Characteristics File TTYSET.SPD

The system manager must create the terminal speed characteristics
file TTYSET.SPD. Its use and contents are explained in Section 7.4.1
of the RSTS/E System Manager's Guide. An entry in TTYSET.SPD must be
created for each local or remote line which allows a variable baud

rate. The following sample dialogue shows how to print the sample file

in the library and how to replace the sample file with the new version.

#KB: /FA<TTYSET.SPD
- (The sample file is printed.)
#SYP:TTYSET.SPD<KB:/FA
(Type new version)
1z
#
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As a result of following the above procedure, the sample file in the
system library is replaced by the new version.

4,.3.5 Standard Account File ACCT.SYS

As a convenience, the REACT system program is designed to create a
large number of user accounts automatically. To accomplish this,

the system manager must create the ACCT.SYS file in the system li-
brary. The contents of the ACCT.SYS file are explained in Section
4.1.3 of the RSTS/E System Manager's Guide. A sample of ACCT.SYS is
created by the BUILD program. This sample file can be printed and re-
placed by performing the following procedures. (It is suggested that
the system manager make entries in ACCT.SYS to create a privileged and

a non-privileged account for himself.)

#XB:/FA<ACCT.SYS
(The sample file is printed.)
#SYB:ACCT.SYS<KB:/FA
(Type new version.)
+Z
#47

READY

The new version of ACCT.SYS replaces the sample ACCT.SYS in the system
library and the PIP system program run is terminated. Proceed to

Section 4.4 to create the user accounts.
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4.4 CREATING USER ACCOUNTS

The system manager can run REACT and use the STANDARD function to
create the user accounts in the MFD of the system disk. The explana-
tion of REACT is given in Section 4.1 of the RSTS/E System Manager's
Guide. The following procedures describe the method used to create

the user accounts from information in the ACCT.SYS file.

RUN REACT

'REACT' SYSTEM ACCOUNT MANAGER

FUNCTION? STANDARD

ALL ACCOUNTS IN $ACCT.SYS ARE NOW ENTERED
FUNCTION? +Z

READY

REACT prints an identification message and a request for a function.
Type STANDARD or S and the REACT program creates user accounts from
information in the ACCT.SYS file. When the standard function is com-
pleted, an advisory message is printed and the FUNCTION request re-
printed. Type CTRL/Z (4Z) to terminate REACT.

At this point, the system disk is built and the RSTS/E system
is fully operational. It is suggested that the system manager shut
down the system as described in Section 3.2 of the RSTS/E System
Manager's Guide and restart it to test the new START.CTL file.
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4.5 BUILDING THE AUXILIARY RUN TIME SYSTEM RTSLIB

The BUILD program must be run to create the auxiliary run time
system RTSLIB and install the task builder (TKB). The task builder
is used to link language processors other than BASIC-PLUS. RTSLIB
is required for operation of both TKB and the language processors.

4.5.1 Running BUILD - AUXBLD.CTL

The control file AUXBLD.CTL must be used with the BUILD program.
Table 4-3 describes the files created by executing the AUXBLD.CTL file.

Table 4-3
AUXBLD.CTL Programs and Files

Program or Protection Job Size

File Name (if other (in

(with account) {than <124>) words) Description

RTSLIB.RTS ' <6@> 4K Auxiliary run time system

[2,1]

TKB.TSK <232> 18K Program which creates the

[1,2] auxiliary language and
program modules.

TKB.BAC <232> 2K Program which runs the mod-

[1,2] ule TKB.TSK.

LNGBLD.BAC 4K Program which builds the

[1,2] language and program modules

Before beginning the build procedures, obtain a hard copy of the
memory allocation breakdown. (Use the LIST TABLE OPTION of either the
DEFAULT or the START initialization option to generate the copy.) This
memory breakdown is used to verify the optimum load address of the
auxiliary run time system and to ensure that language and program mod-

ules have sufficient user memory space.

After the build procedures, the proper run time system commands of
the UTILTY system program must be added to the START.CTL and CRASH.CTL
files. Read the material in Section 7.1.4 of the RSTS/E System Manager's

Guide concerning the run time system commands.
The auxiliary run time system can be built from either magtape,
disk cartridge, or DECtape. It is assumed that the procedures described

in Sections 4.2, 4.3, and 4.4 have been completed and that the user has
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not altered his system library account. It is also assumed that the
terminal at which the build procedures are executed is logged into the
system under the system library account [1,2]. The following sections

describe the procedures for each device.
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4,5.1.1 Magtape Procedures - Perform the following steps.

Ensure that the write enable ring is removed from the reel
labelled SYSTEM LIBRARY AND RELIABILITY, DEC-11-ORSLA-D-MA7
(for 7-track drives) or DEC-11-ORSLA~D-MA9 (for 9-track
drives).

Mount this tape on a free drive. Ensure that no other user
is assigned the unit and that no other drive has the same
unit number.

Position the tape at load point. (The LD PT indicator comes
on.)

Ensure that the FILE PROT indicator is on. (If the FILE PROT
indicator is off, dismount the reel and remove the write en-
able ring.)

Set the ON-LINE/OFF-LINE switch to its ON-LINE position. En-
sure that the READY indicator comes on.

While logged into the system under account [1,2], run the BUILD
program from the system disk as follows.

RUN (BUILD

SYSTEM BUILDER

SYSTEM BUILD? NO

AUXILIARY BUILD DEVICE? MT@
CONTROL FILE IS? AUXBLD.CTL

Replace # in the build device designation with the unit number on
which the tape is mounted. After the control file name AUXBLD.CTL$ is
typed, BUILD runs and creates the necessary files as is shown in the
following sample printout.

RUN BUILD

SYSTEM BUILDER

SYSTEM BUILDT NO

AUKILIARY BUILD DEVICET MTA
CONTROL FILE IS? RUMEBLD. CTL
-~

HELLD

RETS VBER-BZ SYSTEM TEST JOBE 2 KB& ZE8-MAY-FS 1z:z26
#1752

FRASSHORD :

JOECSs 1 ARE DETACHED UNDER THIS RCCOUNT

JOE NUMEBER TO RTTRCH TO7

1 OTHER USER:{S» RREE LOGGED IN UNDER THIS RCCOUNT
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READY

Uowokdoksokokkn AUKELD. CTL - SET UP THE RUXILIARY RUN-TIME SYSTEM
OLD MTE:$TEE

RERDY

COMFILE sYa:TEE

RERDY

OLD MT&:FLNGELD

RERDY

COMFILE Sy@:LNGELD

RERDY

FUN FIF

FIF YBEA-15 ERESTS VBEA-BEZ SYSTEM TEST

BEYE RTSLIE. RTSLE, 4 JNTE: $RTSLIE RTSACOACL: 16
#EYE: TEE . TEK CHMTE ETEE L TEESCOSCL :1E
#5460 TEE 22 SRE

#oVO:TEE L TSEC2E2ERE

#0C

READY

FUW MT8: $IHETAL
FUM-TIME SYSTEM NRMET RTSLIE
RTSLIE IS HOW TEMFORARILY INSTALLED AT 188K

RERADY

The RUN-TIME. SYSTEM NAME question shown above is answered auto-
matically by the BUILD program. The INSTAL program calculates a best~
fit location to load RTSLIB. A message is printed giving the calcu-
lated load address. (The 108 in the sample is replaced by the 1K sec-
tion number.) The dialogue continues as follows:

~
RERDY
HELLD

RSTS VBER-BZ SYSTEM TEST JOB 2 [1,21 KB® 2E&-MAY-FS 1lz:26
JOBLSY 1 RRE DETACHED UNDER THIS ARCCOUNT

JOBE MUMEBER TO ATTRCH TO7? 1

ATTACHING TO JOB 1

BUILD COMFLETE

RERDY

Execution of the commands in the AUXBLD.CTL file takes approxi-

mately 5 minutes. The end of the procedure is signalled by the messages

BUILD COMPLETE and READY. Dismount the tape and store it in a safe

place. Proceed to Section 4.5.2 to place the proper commands in the

start up and crash control files.
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4,5.1.2 Disk Cartridge Procedures - Perform the following steps.

Mount the copy of the disk cartridge labelled SYSTEM
LIBRARY AND RELIABILITY DECPACK, order number
DEC~-11-ORSLA~-D~HA, on a free unit.

Place the LOAD/RUN switch on the drive to its RUN
position and ensure that the READY indicator comes
on.

Ensure that the WR PROT indicator is off.

Use the identification label SYSLIB to logically mount
the disk with UTILTY.

While logged into the system under account [1,2], run the BUILD
program from the system disk as follows.

RUN $BUILD

SYSTEM BUILDER

SYSTEM BUILD? NO

AUXILIARY BUILD DEVICE? DK@
CONTROL FILE IS? AUXBLD.CTL$

Replace @# in the build device designation with the unit number on
which the disk is mounted. After the control file name AUXBLD.CTLS is
typed, BUILD runs and creates the necessary files as is shown in the
sample printout of Section 4.5.1.1. The build procedure continues as
shown in Section 4.5.1.1.

Execution of the commands in the AUXBLD.CTL file takes approxi-
mately 3 minutes. The end of the procedure is signalled by the mes-
sages BUILD COMPLETE and READY. Dismount the disk cartridge with the
DISMOUNT command of UTILTY, remove the cartridge from the drive and
store it in a safe place. Proceed to Section 4.5.2 to place the proper
commands in the start up and crash control files.
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4.5.1.3 DECtape Procedures - Perform the following steps.

Mount the DECtape reel labelled SPECIAL PROGRAMS, order
number DEC-11-ORSCA-D-UA4, on a free drive. Ensure that
no other drive is using the same unit number.

Set the WRITE ENABLE/WRITE LOCK switch on the drive to
its WRITE LOCK position.

Set the REMOTE/OFF/LOCAL switch on the drive to its
REMOTE position.

While logged into the system under account [1,2], run the BUILD
program from the system disk as follows.

RUN $BUILD

SYSTEM BUILDER

SYSTEM BUILD? NO

AUXTILTIARY BUILD DEVICE? DTY
CONTROL FILE IS? AUXBLD.CTL$

Replace @ in the build device designation with the unit number on
which the tape is mounted. After the control file named AUXBLD.CTLS$
is typed, BUILD runs and creates the necessary files as is shown in
the sample printout of Section 4.5.1.1 The build procedure continues
as shown in Section 4.5.1.1.

Execution of the commands in the AUXBLD.CTL file takes approxi-
mately 10 minutes. The end of the procedure is signalled by the mes-
sages BUILD COMPLETE and READY. Dismount the tape and store it in a
safe place. Proceed to Section 4.5.2 to place the proper commands in
the start up and crash control files.
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4.5.2 Tailoring the Control Files for RTSLIB

After the BUILD program executes the commands in the AUXBLD.CTL
file and terminates, the auxiliary run time system RTSLIB resides at
a temporary location calculated by the INSTAL program.

NOTE

The INSTAL program is provided on the
tape to load the auxiliary run time
system during the build procedure and
must not be used under any other cir-
cumstances.

If the temporary location chosen by INSTAL is not suitable for
operations at the local installation, a new location can be specified
by the LOAD command of UTILTY. The following sample dialog shows the
procedure.

RUN $UTILTY
SYSTEM UTILITY PROGRAM 'UTILTY V@6A-@g3!'
? LOAD RTSLIB/ADDR:xxX

? EXIT

READY

Replace xxx in the /ADDR: option with the appropriate 1K memory
section number at which RTSLIB is to be loaded. The 1K sections are
numbered starting at . After the load address has been fixed, place
the following sequence of commands in the START.CTL and CRASH.CTL
control files so that the auxiliary run time system can be used during
time sharing. '

FORCE KBl: RUN $UTILTY

FORCE KBl: ADD RTSLIB

FORCE KB1l: LOAD RTSLIB/ADDR:xxx
FORCE KB1l: UNLOAD RTSLIB

FORCE KBl: EXIT

The commands can be forced to keyboard unit @. If unit g is used,
however, ensure that the commands are executed before the FORCE KBf:
RUN SERRCPY command which detaches from the console terminal and leaves the
console terminal logged out. Replace xxx in the /ADDR: option with the
appropriate 1K memory section number at which RTSLIB is to be loaded.
(See Section 3.1.2.4 of the RSTS/E System Manager's Guide for a sample
control file. If the run time system commands are not executed at the
start of time sharing, RTSLIB will not be in the monitor's table of
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run time systems. An attempt to run the lahguage or the programs which
depend on RTSLIB generates the NO RUN TIME SYSTEM error message.) If
the load address is changed in the future (because memory is locked out
or BASIC~PLUS is relocated), the commands in the control files must also

be changed.

To ensure that the TKB program is properly installed on the sys-
tem, type the following commands.

RUN $TKB
TKB>"Z

READY

The prompting message TKB> indicates that the program operates properly.
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4.6 BUILDING THE COBOL COMPILER AND SORT1ll PROGRAM

Before building COBOL, ensure that the following requirements are

satisfied.

1. The auxiliary run time system RTSLIB must be on the
system.

2. The default swap maximum must be at least as large as
the size of the COBOL compiler (specified during the
build procedure below).

3. The size of the COBOL compiler must not be greater
than the available contiguous user space on the sys-

tem.

4. The total of the COBOL compiler size and the RTSLIB
size (fixed at 4K words) must not be greater than
the available user space on the system.

Section 4.5 describes the build procedures for RTSLIB. The cur-

rent default swap maximum can be found by executing the DEFAULT ini-

tialization option described in Section 3.5. The available user space
can be found by using the LIST TABLE OPTION of either DEFAULT or START.

4.6.1 Building COBOL and SORT1l1l

To build COBOL, the LNGBLD program is run from the system disk.
The COBOL compiler and the SORT1l program are distributed as one pack-

age. The distribution medium is used as the build device. LNGBLD

creates the files described in Table 4-4.

Table 4-4
LNGBLD Programs and Files
Program oOr Protection Job Size
File Name (if other (in
(with account) | than <124>) words) Description
nnnnnn.TSK <232> ? Default is COBOL.TSK, the COBOL
[1,2] compiler. Otherwise, nnnnnn is
a user-specified name.
nnnnnn.BAC <232> 4K Default is COBOL.BAC, the pro-
[1,2] gram which loads the PDP-11 COBOL
compiler COBOL.TSK. If other
than COBOL.TSK is created,
nnnnnn.BAC is created to load the
module nnnnnn.TSK.
SORT11.TSK <232> 8K The PDP-11 Sort program SORT1l.
[1,2]
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Table 4-4 (Cont.)
LNGBLD Programs and Files

Program or Protection Job Size

File Name (if other (in

(with account) [than <124>) words) Description

SORT11.BAC < 232> 4K Program which loads the PDP-11

[1,2] Sort program SORT11l.

REFRMT.OBJ <104> 4K Reads a program coded in the

[1,2] terminal format and converts
it to 80-column conventional
format.

COBRG.OBJ <1l04> 8K Produces printed reports from

[1,2] data files.

The LNGBLD program creates an account on the system disk. Upon

completion of the build procedure, the account is zeroed and deleted.

The LNGBLD procedures allow the size and name of the COBOL com-
piler to be altered. This facility enables systems to have both a
large and small COBOL compiler at the same time. (LNGBLD creates only
one compiler at a time.) The default compiler, COBOL.TSK, is run by
means of the standard CCL commands COBOL and CBL. Other versions of
the compiler are run by typing the RUN command with the dollar sign ($)
and the user-specified compiler name. Thus, if a compiler named CBL28
is created, the command RUN $CBL28 loads the alternate COBOL compiler
named CBL28.TSK from the system library account.

The following sections describe the procedure to build COBOL and
SORT11 from each distribution medium.
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4.6.1.1 Magtape Procedure - Perform the following steps.

Ensure that the write enable ring is removed from the reel
labelled RSTS/E COBOL V@lA, order number DEC-11-LCBSA-~B-MB7
(for 7-track drives) or DEC-11-LCBSA-B-MB9 (for 9-=track
drives).

Mount this tape on a free unit and ensure that no other
drive is set to that unit.

Ensure that the FILE PROT indicator is on.

Position the tape at load point. (The LD PT indicator
comes on.)

Set the ON-LINE/OFF-LINE switch to its ON-LINE position.
Ensure that the READY indicator comes on.

While logged into the system under account {1,2], run the LNGBLD
program from the system disk as follows.

FLUWN LHGELD

LHGELD VBeR-035 BUILD AW ARUXILIARY LANGUAGE
HHAT LANGUAGE TO TO BE BUILT® COBOL

FROM WHAT DEVICESS: WILL THE FILES COMEY MTa:

NOTE

If multiple devices are necessary, type
each device designator separated by a
comma .

After the device designator(s) is typed, the LNGBLD program prints
the following messages.

AOCCOHIMT 1. &2 WILL BE CRERTED AND USED FOR THE BUILD
THIS ACCQUNMT WILL BE DELETED RFTER THE BUILD
o

NOTE

The CTRL/C combination may appear before
the ACCOUNT WILL BE CREATED and WILL BE

DELETED messages finish printing. This

action does not affect the proper result
of the program.
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HELLO 1765 H
RERALDY

ASSIGH MTE: . LOS

RERDY
RLUM FIF
FIF VOEA-1S REZTS VBRER-BZ  SYSTEM TEST
#oY  =MTa: [ 128, 128 1-°C0
§o
RERDY
DEASETGN
READRY
Paeaopokobsbokok BUTLEe THE COBOL LANGUAGE FPREOCESZSOR
FUN CELELD
DEFRULTS FOR THE COBOL BUILD ARE:
MHAME COBDL
SIZE 18K WORDES
SHYE MRAFPY M

AHY CHANGES?Y

At this point in the procedure, either YES or NO must be typed.
If NO is typed, the program builds COBOL with the defaults listed in
the printout. If YES is typed, the program prints a series of three
questions which allow the defaults to be changed.

The first question concerns the size of the COBOL job image.
Typing NO establishes the default size and causes the second question
to be printed. Typing YES causes the program to print an additional
question concerning the size. The size can be between 18K and 28K
words provided that the available user job space is at least equal to
the sum of the COBOL size and the size of RTSLIB. If enough user job
space is not available and a user attempts to run COBOL, the system
prints the MAXIMUM CORE EXCEEDED error message. A larger size for
COBOL increases execution efficiency because the number of overlays

is reduced. A smaller size requires less memory and swapping storage.

The second question allows the name of the COBOL compiler to be
changed. Typing NO to the question establishes the default name.
Typing YES causes the program to print an additional question in re-
sponse to which a name between one and six characters can be typed.
The name specified is used for the COBOL module and for the program
which loads the COBOL module.
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The third question concerns saving the load map file. Typing NO
results in the map being deleted. Typing YES saves the map under ac-
count [1,2] in a file nnnnnn.MAP where nnnnnn is the one to six char-
acters assigned to the COBOL module name. (If YES is typed, a message
giving the file name and account is printed on the next line for docu-
mentation purposes.)

The dialogue continues as shown in the following sample printout.

ANY CHRNGES? YES
CHANGE SIZET™ YES
CHAWGE IT TO? 24
CHANGE MAMET MO
SHVE MAFT YES
THE MAF WILL EE SAVED AS COROL. MAP OGN ARCCOUNT [1.21

READY

FLUW $£TEE

f - WD IAGR-22 FPER
TEE - ®DIRGH-Z2 WFLO
TEE -- *DIAGH-2Z MEGE
TEE ~- #LIAGkE-22 LOAD
TEE -- #DIRGH#-Z2 RFOSGE

TEBBERTRET
TEE -- #DIRGE-21 SORTF FAEME

TEE -—- #DIRGH-Z1 SORTF FR.POS
TEE —-- #DIARGH-21 SORTRE FA. RWD
TR -- *[DIRGH-21 SORTP  FA. ENE
TEE -~ #DLIAGR-Z1 SORTHM FR.FOS
TEE —~- #DIAGE-Z1 SORTHM FH. RWD

TeEE —-- *DIRGx-22 SORTEL
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FRERLY

OLL COgaL

RERADY

18 LARTH COEOL., $COBOL. TSE, RTELIE, -1
COMPILE SYe:£COEBDL

EEADY

Ol S0RTLL

REALY

COMPILE SY& . $Z0RT14

RERDY

HAME "$£C0OEBOL. BRACY AS "$COBOL. BRCC2ZER
READY

HAME "$£L0OBOL. TSE" AS “"£00BOL. TSEI2Z2H
READY

NAME "$S0RT14. TSR RS "#SORTLL. TIKZ i
FERDY
WHME “$CSORT1L. BAC" AS "$£50RT11. BACIZ 2

FERDY
PakwnRUN R COEOL TEST FPREOGRAM s+
FUN $COEBOL

CBLRTSTOL=XKTETAL

CEL - 4 ERREOES

CEL - LORADING

COMARPARE THE FOLLOWING THD ROWE:
H RECD A

A RECD A

COMPREE THE FOLLOWING THO RONS:
FAELZ1: 8] BlEQlBaly
ARELE HLESLEBELE

BLTLD TOMPLETE ~ ZEROING ACCOUNT ©1.&8)2 — DELETING ACCOUNT 1. 63
RERDY

Completion of the build is signalled by the BUILD COMPLETE and
READY messages. The procedure takes between 10 and 15 minutes. Pro-
ceed to Section 4.6.2 for guidelines on testing the results of the
build procedures for COBOL and SORT1l.
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4.6.1.2 Disk Cartridge Procedure - Perform the following steps.

Mount the disk cartridge labelled RSTS/E COBOL V@lA, order
number DEC-11-~LCBSA-B-HB, on a free drive.

Place the LOAD/RUN switch on the drive to its RUN position
and ensure that the READY light comes on.

Ensure that the WR PROT indicator is on.

While logged into the system under account [1,2], run the LNGBLD
program from the system disk as follows.

RUN $LNGBLD

LNGBLD V@6A-@5 BUILD AN AUXILIARY LANGUAGE
WHAT LANGUAGE IS TO BE BUILT? COBOL

FROM WHAT DEVICE(S) WILL THE FILES COME? DK@ :

After the device designator is typed, LNGBLD prints messages
similar to those in Section 4.6.1.1. Follow the guidelines given in
Section 4.6.1.1 to answer the ANY CHANGES question.

Completion of the build is signalled by the BUILD COMPLETE and
READY messages. The procedure takes approximately ten minutes. Pro-
ceed to Section 4.6.2 for guidelines on testing the results of the
build procedures.

4.6.1.3 DECtape Procedure -~ Perform the following steps.

Mount the DECtape reels labelled RSTS/E COBOL V@lA, order
numbers DEC-11-LCBSA-B-UBl1 and -UB2, on free drives.

Set the WRITE ENABLE/WRITE LOCK switches on the drives to
WRITE LOCK.

Set the REMOTE/OFF/LOCAL switches on the drives to
REMOTE.

While logged into the system under account [1,2], run the LNGBLD
program from the system disk as follows.

RUN $LNGBLD

LNGBLD V@6A-@5 BUILD AN AUXILIARY LANGUAGE

WHAT LANGUAGE IS TO BE BUILT? COBOL

FROM WHAT DEVICE(S) WILL THE FILES COME? DT@:,DT1:
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After the device designator is typed, LNGBLD prints messages
similar to those in Section 4.6.1.1. Follow the guidelines given in
Section 4.6.1.1 to answer the ANY CHANGES query.

Completion of the build is signalled by the BUILD COMPLETE and
READY messages. The procedure takes approximately 20 minutes. Pro-
ceed to Section 4.6.2 for guidelines on testing the results of the

build procedures.
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4.6.2 Testing the Results of the Build Procedures

It is advisable to test the start up control file used at the
local installation. Run the SHUTUP program and, when SHUTUP termi-
nates, press the CPU console CONT switch to bootstrap the system disk.
Use the START option and, when the initialization program runs, speci-
fy the standard control file which contains the run time system con-
trol commands. After start up, the system should be able to run COBOL
and SORT11l. The results of the start up can be tested by typing the
proper command to run COBOL as shown below.

RUN $COBOL

CBL>

RSTS/E loads the auxiliary run time system and runs the COBOL
compiler which prints its prompting indicator. If the NO RUN TIME
SYSTEM message occurs, check the control file to ensure that the
proper commands are present and try the procedure again. (Refer to
Section 4.5.2 for the proper run time system commands.) Type the
CTRL/Z combination to terminate COBOL and type the command to run
SORT11.

CBL>"Z
READY

RUN $SORT11
SORT>"7%
READY

For more information on running COBOL and SORT1l, see the PDP-1l1
COBOL User's Guide and the PDP-11l SORT User's Guide.




APPENDIX A

HARDWARE BOOTSTRAP PROCEDURES

Bootstrapping a device involves using the central processor unit
(CPU) console switches to access and initiate a hardware loader. The
hardware loader contains machine instructions for reading a special
record from the device. The record, called a bootstrap record, is
transferred into memory and executes a specially designed software
program. For the bootstrap operation to succeed, the device accessed
must be on line and ready; the medium accessed must contain a proper

bootstrap record; and the console terminal must be on line.

The consocle switches and their usage are described in Chapter 11
of the PDP-11/7@ Processor Handbook and in Chapter 8 of the PDP-11/45
Processor Handbook and the PDP-11/4f Processor Handbook. The bootstrap
procedure to use depends upon the type of hardware bootstrap device on

the system. Table A-1 summarizes the addresses needed to bootstrap a

device. The detailed procedures to bootstrap a device are presented

according to the types of hardware bootstrap devices available.
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Table A-1
Summary of Hardware Bootstrap Addresses

Bootstrap Type

Device to

Bootstrap BM873~YA | BM873-YR! MR11-DB BM792-YB?

RF11l disk 7730808 773136 773189 777462

RK1ll disk cartridge 773818 773438 773118 7774086

unit @

RP@2 or RPF3 disk 7731989 773358 773154 776716

pack unit ¢ A :

RP@4 disk pack - 773328 - -

unit #

RK11l disk (unit - 773832 - -

specified in SR)

RP@2 or RP@3 disk - 773352 - -

(unit specified in

SR)

RP@4 disk (unit - 773322 - -

specified in SR)

TM11/TULP magtape 773858 77311g 773136 | See foot-
note 3

TM@2/TUl6 magtape - 773158 - -

TC11l/TU56 DECtape 773938 773978 773128 777344

!To bootstrap a non-zero disk unit, set the address in the Switch
Register, depress the LOAD ADRS switch, set the unit number in the
Switch Register, and press the START switch.

2For the BM792-YB loader, set the address 7731¢¢ in the Switch Regis-
ter, depress the LOAD ADRS switch, set the value from the table in
the Switch Register, and press the START switch.

®To bootstrap a magtape, use the loading routine described in Section
A.4.
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A.1 BM873-YA PROCEDURE

If the BM873-YA Restart/Loader is on the system, perform the fol-
lowing steps.

Move the CPU Console ENABLE/HALT switch to its HALT
position and back to its ENABLE position.

Set the CPU Switch Register to one of the following

values.

773888 for RF1ll disk

773818 for RK1l1l disk cartridge
773188 for RPP2 or RPP3 disk pack
773858 for TM1l/TUlf magtape
773838 for TCll/TUS56 DECtape

Depress the CPU LOAD ADRS switch.

Depress the CPU START switch.
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A.2 BM873-YB PROCEDURE

If the BM873-YB Restart/Loader is on the system, perform the fol-
lowing steps.

Move the CPU Console ENABLE/HALT switch to its HALT
position and back to its ENABLE position.

Set the CPU Switch Register to one of the following

values.

7738938 for RK1ll disk cartridge
773136 for RF11 disk
773329 for RP@4 disk pack

773932 for RK1l1l disk unit specified
in the Switch Register

773322 for RPP4 disk unit specified
in the Switch Register

773352 for RP@2 or RPP3 disk unit specified
in the Switch Register

773358 for RPP2 or RPF3 disk pack
7731189 for TM11l/TUlg magtape
773158 for TM@2/TUl6 magtape
773878 for TCll/TU56 DECtape

Depress the CPU LOAD ADRS switch.

If necessary, set the CPU Switch Register to the
unit number of the disk drive being bootstrapped.

Depress the CPU START switch.
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A.3 MR11-DB PROCEDURE

If the MR11-DB Bulk Storage Loader is on the system, perform the
following steps.

Move the CPU Console ENABLE/HALT switch to its HALT
position and back to its ENABLE position.

Set the CPU Switch Register to one of the following
values.

773188 for RF1ll disk

773118 for RK1l1l disk cartridge
773154 for RP@3 disk pack
773136 for TM11l/TUlg magtape
773128 for TC1ll/TU56 DECtape

Depress the CPU LOAD ADRS switch.

Depress the CPU START switch.
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A.4 BM792-YB PROCEDURE

If the BM792-YB Hardware Loader is on the system, perform the

following steps.

Move the CPU Console ENABLE/HALT switch to its HALT
position and back to its ENABLE position.

Set the CPU Switch Register to 773184.

Depress the CPU LOAD ADRS switch.

Set the CPU Switch Register to one of the following

values.

777462
777446
776716
777344

for
for
for
for

RF11 disk

RK11l disk cartridge
RP@3 disk pack
TCl1l/TU56 DECtape

Depress the CPU START switch.

To bootstrap a TM11/TUlg magtape when the system has neither the BM873
nor the MR11-DB loader, the user must manually enter a load routine
into memory using the CPU console Switch Register and the DEP switch.

To load the routine, perform the following steps.

Move the CPU Console ENABLE/HALT switch to its HALT
position and back to its ENABLE position.

Set the CPU Switch Register to glgggd.

Depress the CPU LOAD ADRS switch.

Load the following contents into memory using the
Switch Register and DEP switch.
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Address Contents
gLpPpg #12798
g1ep92 172524
g1pepa #@5318
g1ggpge §12749
g1p919 geggll
glgp12 185718
g1e914 199376
g1pple #g5718
g1p@2g 198767
p1gg22 #12719
g1gp24 g6gpp3
g1g826 195714
#1938 198376
g1p@32 g95718
g1pP34 198777
#190836 go5p97

Set the Console Switch Register to glpggg.
Depress the CPU LOAD ADRS switch.

Depress the CPU START switch.

If the system reads the tape but halts at address @18@34, the magtape
generated a parity error. The user can try another drive. If the
system appears to take no action and halts, verify the accuracy of
the routine by using the CPU Console EXAM switch. Use the Switch
Register -and the DEP switch to correct any erroneous contents. Re-
wind the tape to its load point before executing the routine again,
If no recovery is successful, it will be necessary to have a DIGITAL
Field Service representative check the device. If the hardware is
working properly, it will be necessary to use a new magtape reel.
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RSTS/E CONSISTENCY ERROR MESSAGES

During the execution of RSTS/E initialization routines, many checks
are made to determine the consistency of system structures. The exist-
ing structures are compared to their definitions and references as they
appear in other parts of the system. The checks must always be success-
ful. If they are not successful, a consistency error has been detected
and the system is corrupted.

The initialization code is executed in two phases: first, the
CILUS phase after the system disk is bootstrapped and before the OPTION:
message is printed; and, second, the option phase during which any of
the initialization options can be executed.

“"B.1 CILUS PHASE ERRORS

If an error occurs during the CILUS phase, the initialization code

prints a descriptive message and the following text.

FATAL RSTS SYSTEM INITIALIZATION ERROR!

THE FATAL ERROR OCCURRED DURING THE CILUS PHASE
OF SYSTEM INITIALIZATION; THERE IS NO RECOVERY.

The processor is halted so that, if the CPU console CONT switch is
pressed, the code bootstraps the system disk again. Bootstrapping the
disk, however, is usually not a worthwhile procedure because most of
the errors reflect a serious problem rather than a transient hardware
error. Reloading of the system disk (see Section 2.9 of the RSTS/E
System Generation Manual) is recommended in some cases but regenerating
the system is required in other cases.
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The list below gives the descriptive messages followed by a l-word
advice (in parentheses) indicating the recovery procedure. The follow-
ing legend briefly summarizes the recovery procedures.

(reboot) Bootstrap again. If unsuccessful, reload
the system disk.

(reload) Reload the system disk (see Section 2.9).
If reloading does not eliminate the error
condition, regenerate the system.

(regen) Regenerate the system and load the new CIL.
(See Section 2.1.)

(hard) A hardware adjustment or addition is re-
quired.
(spr) File a Software Performance Report. There

is no recovery.

~The following are the descriptive messages.

CHECKSUM ERROR IN CIL INDEX. (reload)
CIL LI&E IS MISSING FROM CIL INDEX. (reload)
COMD LINE IN CIL INDEX IS IN INCORRECT FORMAT. (reload)
DEVICE BOOTED DOES NOT MATCH SYSTEM DEVICE. (regen)
\DEVICE BOOTED IS NOT A LEGAL RSTS SYSTEM DEVICE. (regen)
DEVICE ERROR WHEN READING CIL INDEX. (reboot)
DOUBLE OCCURRENCE OF SOME SYSTEM IMAGE. (regen)
FORMAT ERROR IN CIL INDEX. (reload)
ILLEGAL BLOCK SIZE IN CILUS BOOTSTRAP PARAMETERS. (regen)
TLLEGAL SWAPPING DISK DETECTED. (regen)
INIT ERROR -~ SECTION I.BOOT TOO SMALL. (spr)
INIT WAS INCORRECTLY ASSEMBLED OR LINKED. (spr)
#%¥%¥ MONITOR IS TOO ‘BIG ¥#*#¥ (regen)
RSTS/E REQUIRES EIS TO RUN! (hard)
RSTS/E REQUIRES MEMORY MANAGEMENT HARDWARE! (hard)
TOO MANY NON-SYSTEM IMAGES IN CIL. (regen)

If the initialization code finds that certain modules are missing,
it prints one of the two sets of messages.

SYSTEM MODULE xxx IS MISSING FROM CIL.
ONE OR MORE CRITICAL MODULES MISSING FROM CIL. (regen)

RUN-TIME SYSTEM MISSING FROM CIL.
ONE OR MORE MODULES MISSING FROM CIL. {regen)

The module name replaces xxx in the message.
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Under certain conditions, the initialization code prints a warn-

ing message followed by the OPTION: message. The user can operate

within the restrictions described in the warning. The following are

the warning messages possible.

WARNING *¥ THIS PDP-11/7¢ WILL RUN IN 11/45 MODE
DUE TO THE NUMBER OF UNIBUS NPR DEVICES.

WARNING *¥ THIS MACHINE DOES NOT HAVE THE CONFIGURED CLOCK!
RSTS/E WILL CRASH IF YOU ATTEMPT TO START TIME-SHARING.

WARNING *¥* THIS MACHINE DOES NOT HAVE A STACK LIMIT REGISTER!
ALTHOUGH NOT ADVISED, RSTS/E WILL RUN WITHOUT THE OPTION.

WARNING ¥#* THIS RSTS SYSTEM, WHICH WAS NOT BUILD FOR AN 11/74,
WILL CRASH IF PARITY ERRORS OCCUR!

WARNING *#¥* THIS RSTS SYSTEM, WHICH WAS BUILT FOR AN 11/74,
WILL CRASH IF PARITY ERRORS OCCUR!

WARNING #% DBx: IS DUAL PORTED. PROCEED WITH CAUTION!

If the warning message concerning the dual ported RP@4 disk is

printed, ensure that the Controller Select Switch on the related drive

is in the correct position.

B.2 OPTION PHASE ERRORS

If an error occurs during the option phase, the initialization

code prints a descriptive message and halts. The following are the

messages.

ATTEMPT TO ASK FOR OPTION WHEN CILUS PHASE NOT DONE.
BAD DIRECTORY DETECTED DURING CLEAN.

EXISTING SYSTEM FILE EMPTY OR NON-CONTIGUOUS.

FILE [#,1]1BADB.SYS MISSING FROM SYSTEM DISK.

INIT BUG - ATTEMPT TO DELETE NONEXISTENT FILE.

INIT BUG - FAILED TO CREATE RSTS.CIL ON 2ND TRY.
INIT BUG - FILE EXISTED WHEN TRYING TO CREATE.

INIT BUG -~ INSUFFICIENT DIRECTORY SPACE FOR CREATE.
INIT BUG - INSUFFICIENT DISK SPACE FOR CREATE.

INIT BUG - SATT.SYS NONEXISTENT AT TIME OF WOMP.
INIT BUG - UNABLE TO REBUILD DISK.

INSUFFICIENT DIRECTORY SPACE FOR SYSTEM FILES.
INSUFFICIENT DISK SPACE FOR [#,1] DIRECTORY.

PACK CLUSTER SIZE IS NOT 1, 2, 4, 8 OR 16.

REQUIRED FILE BADB.SYS DOES NOT EXIST.
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REQUIRED FILE SATT.SYS FILE DOES NOT EXIST.
REQUIRED LIBRARY ACCOUNT [1,2] DOESN'T EXIST.
RSTS CIL IS NOT ON A CLUSTER BOUNDARY.

SYSTEM DISK SAT SIZE NOT EQUAL TO COMPUTED SIZE.
SYSTEM FILE CONTAINS BAD BLOCKS - CANNOT REFRESH.
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TABULATION OF SHORT FORM CONFIGURATION QUESTIONS

The user initiates the short form of the dialogue by typing S in
response to the first question printed by the SYSGEN program. The fol-
lowing list shows the questions numbered in hierarchical order, the
possible answers, and comments on SYSGEN actions.

Question Possible
Number Question Answers Comment
1 MEDIA? MT,DT,RK,MM, RP
2.0 PDP-11/787 Y,N If N, SYSGEN skips
to question 2.2.
2.1 FPP (11/74)?2 Y,N SYSGEN skips to
question 2.4.
2.2 FPP (11/45)? Y,N If Y, SYSGEN skips
to question 2.4.
2.3 FIS (11/42)? Y,N
2.4 MAX MEMORY SIZE 32 to 1g24
(K WORDS) ?
3 CLOCK? L,p,C SYSGEN prints 4.1
if answer is L or
P or prints 4.2 if
answer is C.
4.1 AC FREQ? 59,68
4.2 KW1llP INTERRUPT 56,189,...1998
RATE?
5 CONSOLE TYPE? ASR33,KSR33,
ASR35,KSR35,
LA3gP,LA3MS,
vT@g5,VT@5B,
vT58,VT51,
LA36
6 KLl1l,LCll,DL1l1A, g to 15 Do not include the
DL11B'S? console terminal.
7 DL11C,DL11D'S? g to 31 Do not include the
console terminal.
DC1ll1's? g to 32
9 DL11E'S? g to 31 If the sum of the
answers to this
question and ques-
tion number 7 is
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Form Configuration Questions

Question
Number

Question

Possible
Answers

Comment

10
11

11.1

11.1.1

11.2

12

13

13.1

14
15

16

DJ11'S?

DH11'S?

DH11l UNIT xx TYPE?

DOES DH1ll xx INCLUDE
A DM11-BB?

DH11l UNIT xx LINES
ENABLED?

PSEUDO KEYBOARDS?

2741's?

2741 CODE(S)?

MULTI-TTY SERVICE?
RS@3'sS?

RS@4'S?

g to 16
g to 16

AA,AB,AC,AD,AE

g to 16

g to 63

NO,SL,DH or BO

CORR,EBCD, SBCD
C360

g to 4

g to 4

less than or equal
to 31, SYSGEN pro-
ceeds to 10. Other-
wise, SYSGEN repeats
6 through 9.

If answer is great-
er than @, SYSGEN
proceeds to 11.1,
Otherwise, it goes
to question 12.

If answer is AA or
AC, SYSGEN prints
11.1.1 to determine
presence of DM11-BB
on this DH1ll unit.

If answer is AB,AD,
or AE, SYSGEN prints
11.2. SYSGEN repeats
11.1 for each unit.

SYSGEN repeats 11.2
for each unit.

If the sum of an-
swers to 6, 7, 8,

9, and 11.2 is less
than or equal to 63,
then SYSGEN prints
question 13. Other-
wise, it repeats
from 6.

No support; support
single line only;
support only a DH11
line; support both
a single and a DH11l
line.

Any combination of
1 to 4 separated by
commas.

SYSGEN prints 17
only if answers to
15 and 16 are #.

If the sum of the
answers to 15 and 16
is greater than 4,
SYSGEN repeats 15.
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Question Possible
Number Question Answers Comment
17 RF/RS11'S? g to 8 If §, SYSGEN prints
17.1. Otherwise,
SYSGEN prints 18.
17.1 RC11/RS64'S? g to 4
18 RP@4'S? g to 8 If answer is 2 or
n/NO greater, appending
/NO substitutes the
non-overlapped seek
driver. SYSGEN
prints 19 only if
answer is #.
19 RP@2/RP@3'S? g to 8 If answer is 2 or
n/NO greater, appending
/NO substitutes the
non~overlapped seek
driver.
19.1 RK@3/RK@5'S? g to 8 If answer is 2 or
n/NO greater, appending
/NO substitutes the
non-overlapped seek
driver.
20 SYSTEM DISK? RF,RK,RP,RB
21 RX@1'S? #,2,4,6,8
22 TU16'S? g to 8 If answer is #, ques-
tion 23 is printed.
Otherwise, question
24 is printed.
23 TUlQg'S? g to 8
24 DECTAPES? g to 8
25 PRINTERS? g to 8
25.1.1 LPn: TYPE? LP,LS Each line printer
unit must be de-
25.1.2 LPn: WIDTH? 8f,132 fined; SYSGEN re-
peats these ques-
25.1.3 LPn: LOWER CASE? Y,N tions for each line
printer unit.
26 LP@ FOR SYSGEN? Y,N If Y, SYSGEN prints
26.1. Otherwise,
SYSGEN proceeds to
27.
26.1 LISTINGS? Y,N
27 CARD READER? N,CR,CD,CM If N, SYSGEN omits
27.1.
27.1 CARD DECODE? #29,026,1481
28 P.T. READER? Y,N
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Question Possible

Number Question Answers Comment

29 P.T. PUNCH? Y,N

38 DQl1's? g to 16

31 DP11'S? # to 32

32 DU11'S? g to 32 SYSGEN omits 32.1 if
answers to 31 and 32
are f#.

32.1 27887 Y,N If N, SYSGEN proceeds
to question 33. If Y
and the sum of the an-
swers to 31 and 32 is
1, SYSGEN proceeds to
question 33.

32.1.1 2784 INTERFACE? DP,DU Printed only if an-
swer to 32.1 is Y and
answers to both 31
and 32 are non-zero.

33 NON-SUPPORTED DEVICES? Y,N If Y, then SYSGEN
prints 33.1 through
33.10. Otherwise, it
prints 34.

33.1 DM11-A'S? g to 16 Single speed multi-
plexer.

33.2 DN11-DA'S? g to 64 Automatic calling
unit interface.

33.3 DR11-A,C'S? g to 32 General device in-
terface.

33.4 PA611R'S? g to 16 Typeset reader.

33.5 PA611P'S? 2 to 16 Typeset punch.

33.6 DT@3-FP'S? g to 8 Programmable UNIBUS
switch.

. 33.7 DX11's? g to 4 IBM 360/370 inter-
face.

33.8 GT4@ (1 ONLY)? 2,1 Answer 1 only if
GT48 does not have
its own CPU and is
not connected through
a standard terminal
interface.

33.9 LPS (1 ONLY)? 2,1 LAB peripheral sys-
tem.

33.18 KW1lw (1 ONLY)? 72,1 ‘Watchdog timer.

34 THE INSTALLATION NAME: 14 characters or

less.




Tabulation of Short Form Configuration Questions

Question Possible

Number Question Answers Comment

35 MAXIMUM JOBS? 1l to 63

36 SMALL BUFFERS? 38 to 999 19 times the maximum
number of jobs recom-
mended.

37 BIG BUFFERS? 1l to 8 SYSGEN prints this
question only if the
answer to question
24 is greater than g.

38 RECEIVERS? g to 63 From 4 to 8 is usu-
ally sufficient.

39 POWER FAIL? Y,N

40 FIP BUFFERING? Y,N

41 RESIDENT DISK HANDLING? Y,N

42 RESIDENT SYS CALL Y,N

DISPATCH?

43 RESIDENT SEND/RECEIVE? X,N

44 RESIDENT DIRECTORY LISTER? Y,N

45 CCL? Y,N If N, SYSGEN pro-
ceeds at 46.

45,1 STANDARD CCL TABLE? Y,NEW,ADD If NEW or ADD, SYSGEN
prints 45.1. Other-
wise, it prints 46.

45.,1.1 <PROGRAM> , <COMMAND>? User types program
name and command sepa-
rated by a comma.
SYSGEN prints ques-
tion up to 20 times
or until user types
/E to end or types
/R to restart.

45,2 CCL LISTING ON LPf#:? Y,N Printed only if reply
to gquestion 26 was Y
and to question 45.1
was NEW or ADD.

46 MATH PRECISION? 2,4

47 FUNCTIONS? Y,N

48 TIME FORMAT? 24 ,AM

49 PRINT USING? Y,N

50 MATRICES? Y,N

51 ROLLIN? Y,N




APPENDIX D

SYSTEM MODULE SIZES

The following tabulation gives the approximate memory sizes

of software modules on RSTS/E.

By summing the values given, the total

size of the system can be estimated.

Decimal
Module! Words Comments
Monitor Code 6040 All systems
(Scheduler, FIP, ERRLOG,
and other modules)
Tables - Varies greatly
Monitor 11/45 FPP Support 37
Monitor Options
FIP Buffering 498 Optional
Resident Disk Handling 1388 Optional
Resident SEND/RECEIVE 2087 Optional
Resident SYS Call Dispatch 226 Optional
Resident Directory Lister 242 Optional
Small Buffers 16 per Ten buffers per job recom-
buffer mended
Big Buffers 256 per For DECtape support
buffer
Receivers 5 per re-| Optional
ceiver
Power Fail 32 Optional
2788 Package 5680 RSTS/2788 systems only
Terminal Service
Common 1344 All systems
KL1ll1l, LCll, DLllAa, DLI11B. g 16 words per keyboard unit
DL11C, DL11D 28 16 words per zeyboard unit
DL11E 24 16 words per keyboard unit
DH11 384 16 words per line enabled
at system generation time
Common Modem Control 158 First DM11-BB, DCll, DL11lE
DL11E, DCl1ll Modem Control 28
DH11l Modem Control 159

‘Certain entries share code with or require other modules. Therefore,
the user must add those values to attain the total size.
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System Module Sizes

Decimal
Module Words Comments
Pseudo Keyboards 118 Optional. Add 32 words per
PK unit configured.
2741 Support Optional
Common 229 Any 2741 support
Single line 129 Single Line 2741 support
DH11 1948 DH11l 2741 support
Code table 128 per 2Add 35 words if more than
table one table; four tables maxi-
mum
Multiple Terminal Service 184 Optional
Disks
RS Disk (RS@3/RS@g4) 112
RF Disk 71
RC Disk 62
RB Disk (non-overlapped) 292 RPZ4
RB Disk (overlapped) 312
RP Disk (non-overlapped) 111 RPP2 or RPM3
RP Disk (overlapped) 213
RK Disk (non-overlapped) 82
RK Disk (overlapped) 278
Disk Common 14 All systems
Disk Optimization 43 If any RK, RP, or RB disk
Tape
Magtape - TUl6 625 Add 16 words per drive
Magtape - TUlg 649 Add 16 words per drive
DECtape 4095 Add 16 words per drive
Other Peripherals
Line Printer 397 Add 16 words per unit of any
printer type
Card Reader - CD1l1l 265 Add 16 words for DDB
Card Reader - CR11 238 Add 16 words for DDB
Card Reader - CM11 238 Add 16 words for DDB
Card Decode Table 47 g26, §29, or 1481 codes
Card Reader Buffer 82 Any card reader
Paper Tape Reader 81 Add 16 words for DDB
Paper Tape Punch 54 Add 16 words for DDB
BASIC-PLUS
Compiler and RTS 11999 All systems
CCL Common 46' Optional
Standard CCL Table 69 Optional. Add 18 words per
additional CCL command




System Module Sizes

Decimal
Module Words Comments
BASIC-PLUS (cont.)
Math Package
MA2 2468 See Section 2.7.25 for the
MA2X 1989 description of math pack-
MA2T 2126 ages.
MA2IX 1655
MA2F 193¢
MA2FX 1586
MA4 3599
MA4X 2844
MAAF 2460
MAAFX 1999
Print Using 727 Optional
Matrices 754 Optional
Record I/O 297 All Systems




APPENDIX E
SYSLOD ERROR MESSAGES

The system loader program SYSLOD transfers a linked core image
library from one device to a disk as a contiguous core image library.
The user runs SYSLOD from magtape or DECtape during the system genera-
tion procedure. The user must consult this section for error messages
and possible recovery procedure if errors are generated during SYSLOD

execution.

Error messages issued by the SYSLOD program can be of two types:

recoverable errors and non-recoverable errors.

E.l RECOVERABLE ERRORS

The following errors are diagnosed and printed by SYSLOD. Once
the error message is printed, SYSLOD restarts by identifying itself
again, and printing the # (input request) character at the keyboard.
The user should retry the most recent command, making the indicated
corrections. Error messages for recoverable errors are preceded by

one of the following:

CIL dev

LICIL dev (dev represents the device mnemonic)

depending upon whether an error has been detected in the CIL (output)
or LICIL (input) side of the most recent command string.

SYNTAX ERROR

This message is printed if the command input line contains a

syntax error.



SYSLOD Error Messages

TOO MANY SWITCHES

SYSLOD does not accept switches on the input side of the command
string. If too many switches are specified on the output side of the

command string for SYSLOD to handle, it issues this message.

UNKNOWN SWITCH

If SYSLOD does not recognize the switch as a valid switch, it

prints this message.

SWITCH ERROR

If a switch is used incorrectly, SYSLOD prints this message.
Incorrect use of a switch implies specification of an argument when

no argument is valid or the lack of an argument when one is required.

SWITCH CONTEXT ERROR

This message is issued when switches are specified incorrectly

for their definitions.

ERROR IN SWITCH ARGUMENT

This message is issued when decimal argument for any switch is
too large to be contained in 16 bits.

NONEXISTENT DISK OR DISK NOT READY

Either (1) the disk specified in a command string does not exist

in the configuration, or (2) the disk exists, but is not ready.

UNKNOWN DISK NAME SPECIFIED

This message is issued when a disk name other than those listed

below is specified in a command string.



SYSLOD Error Messages

DF (DFg through DF7)
DK (DKg through DK7)
DP (DP@ through DP7)

ERROR WHILE FORMATTING RK DISK

This message is issued whenever an error is detected while for-
matting an RK disk unit.

A XXX
READY

This message is issued when a problem exists with a peripheral
device not in the "ready" state. Check the device and the operating
instructions to determine the cause of the error and correct the
error. When the problem has been rectified, type YES and the
CARRIAGE RETURN key to continue.

E.2 NON-RECOVERABLE ERRORS

The SYSLOD program prints an error message at the keyboard
device when a non-recoverable error is encountered during processing.
These messages are listed below, along with the action to be taken
(if any).

INPUT IS NOT A LICIL

The first line of the input file is not in correct format for a
LICIL. The most probable cause of this error is an attempt to trans-
fer a load module (filnam.LDA) instead of the LICIL (filnam.LCL).

END OF FILE BEFORE CIL LINE READ

This error message is issued when SYSLOD reaches end-of-file
before detecting the CIL line. If the CIL is being loaded from
DECtape, magtape, or disk, it is likely that part of the file has been
destroyed and must be rebuilt.

BOOTSTRAP NOT IN BLOCK #

This message occurs in Replace mode only (neither the NS nor ZE
switch has been specified). In Replace mode, SYSLOD searches

-



SYSLOD Error Messages

bootstrap parameters to find the CIL to be replaced. If the first
block number of the CIL hooked to the bootstrap (location 176 of BOOT)
is @, then block @ is not a hooked bootstrap, and this message is
issued.

BOOTSTRAP NOT HOOKED TO CIL; CANNOT REPLACE

This message occurs in Replace mode only; (neither the NS nor ZE
switch has been specified). If the first block indicator of the boot-
strap (location 176 of BOOT) is non-zero, it must be pointing to a
CIL. If the first formatted binary line of the "hooked" file is not
COMD section #3, then the file is not a CIL.

BLOCK SIZE DISCREPANCY BETWEEN CILUS AND SYSLOD

This error message is issued when the NS switch is used with
SYSLOD. Exactly the same parameters must be specified for SYSLOD as
were specified for CILUS.

LICIL TOO BIG, NOT ENOUGH RESERVED BLOCKS

This message occurs for either of two conditions:

a) In Replace mode, the new LICIL is larger that the old.

b) 1In any other mode, the number of reserved blocks (BL:nnnn)
is not large enough for the CIL.

1ST LINE NOT COMD SECTION #4 OR 1

After reading the CIL line, SYSLOD begins to load the LICIL. The
first formatted binary line after the CIL line must be COMD section
#4 or COMD section #1. After each core image is loaded, SYSLOD is set
to load a new core image. If the beginning of the new core image is

not COMD section #4 or #1, this error message is issued.

COMD SECTION #4 SEQUENCE ERROR

This error message occurs if the LICIL is being loaded from

paper tapes, and one or more tapes are out of order.
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INPUT ERROR

After a READ, the status in the buffer header has indicated that
one of the following errors occurred:

a) invalid line error

b) checksum error

c) character parity error or illegal binary format
d) device parity error

LOGICAL BLOCK SIZE ERROR

This error message is issued when the logical block size specified
for the NS switch is not an integral multiple of the physical block
size for the disk.

END OF DISK BEFORE CIL COMPLETE

The last block number of the output disk has been written, but
the CIL is not complete.

ILLEGAL EMT CALL

An EMT call was made that was not recognizable as a valid
DOS/BATCH EMT. Notify your Software Support representative.

FATAL ERROR RETRY

A fatal error has aborted the current operation. It must be

retried.

MT DISASTER NXM OR ILC - IRRECOVERABLE

An irrecoverable I/0 error has occurred while reading or writing

magtape.

TRRECOVERABLE MT PROBLEM

-~
A persistent error has occurred while reading magtape.
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LICIL FILE NOT FOUND

The specified LICIL could not be found under UIC [1,1}] or UIC
[209,2001.

NO SPACE FOR CIL

Not enough contiguous disk space is available to create the CIL.
Either (1) too many files already exist on the disk, or (2) there are
too many bad blocks on the disk.

BLOCK # OR BLOCK 1 BAD

Either block @ or block 1 on the disk is bad; the system cannot
be generated, as both these blocks are essential to the disk file
structure.

PACK IS TOO BAD

The current disk pack cannot be used, as there are too many bad
blocks (BADB.SYS is full).

ESSENTIAL DISK BLOCK HAD I/O ERROR

A MFD, UFD, or bit map block could not be written without
encountering I/O errors. Note that these blocks are written after the
verification phase.

E.3 NOTES

If the default block size is not used, the block size must be

an integral multiple of the default size for the disk.

The COMD (COMmunication Directory) contains a code number that
identifies the kind of information that follows. SYSLOD expects the
first formatted binary line it receives on input to be identified as
code #4 (indicating that it is a LICIL).

On occasion, certain hardware problems such as magtape and RK
disk head alignment, UNIBUS time out traps, and disk controller errors
cause SYSLOD to halt. The system manager should immediately contact
a DIGITAL field service representative.



APPENDIX F

SPECIAL SYSGEN OPTIONS

During development of the RSTS/E system, several hidden options
were built into the SYSGEN program to assist DIGITAL development per-
sonnel with system generations and performance analysis. The hidden
options are invoked through non-standard answers to several SYSGEN
guestions. Support for these features is neither expressed nor implied
by this document. The SYSGEN questions of interest are listed below
together with a brief explanation of the non-standard answers required
to invoke the special options.

F.1 CLOCK ?

L, Por C Normal responses to use the standard KW1lL Line
Time Clock (L), the KW1llP Programmable Clock on line
frequency (P), or the KWllP with crystal (C).

L/STAT The modifier /STAT is used to include special
statistics gathering code in the RSTS/E monitor.

P/STAT Includes code and tables to record jeb and disk
access statistics. The statistics code is intended

C/STAT for performance analysis at DIGITAL and is not a

supported feature of RSTS/E.

RSTS/E standardly supports the LP1l and LS11 (dot matrix) line
printers. The printer device is also coded to handle the LV1l electro-
static printer/plotter in print mode only. The LV1l is not a supported
device and has not been tested with the RSTS/E driver. A hidden option
is used to set the line printer characteristics to those of an LV1l.

F.2 LPn: TYPE?

LP or LS Normal response for LP1ll or LS1l1l printers.



LV

Response to set LV11l printer characteristics.
LV1l can only be used in print mode. No plot-
ting capability is provided.



APPENDIX G

ADDRESS AND VECTOR ASSIGNMENTS

The RSTS/E system assumes that all devices attached to the
PDP-11 UNIBUS have been assigned addresses and vectors according to
manufacturing standards. Several devices have so called "Floating
Addresses." This means that the presence or absence of any floating
address device will affect the assignment of addresses to other float-
ing address devices. Similarly, several devices have "Floating
Vectors." Interrupt vectors must be assigned in a specific sequence
and the presence of one type of device will affect the correct assign-
ment of interrupt vectors for other devices. There are also many
standard options which have fixed addresses and vectors. This Appendix
presents the algorithms for assignment of floating addresses and

vectors, and lists the fixed assignments for devices supported under
RSTS/E.1

G.1 FLOATING ADDRESSES

Currently the floating address devices include the DJ11 Multi-
plexor, DH1l Multiplexor, DQll Synchronous Line Interface, and the DUll
Synchronous Line Interface. The following ground rules apply to these
devices and future floating address devices:

1. Only new devices will be assigned floating addresses.
Devices now in production will keep their old addresses.

2. Future devices may float both their addresses and interrupt
vectors.

3. The floating address space starts at 76@@18(8) and proceeds
upward to 764@p98(8).

4. A gap in the address space (no slave SYNC) implies a device
does not exist.



5. The first address of a new type device will always be on a
24N word boundary, where N is the integer value of
(LOG2M+.9999999), and M is the number of device registers.

Number of Registers Possible Boundaries
In Device

1 Any Word

2 XXXXXP, XXXXX4

3,4 XXXXXP

5,6,7,8 XXXXPP, XXXX2f, XXXX40, XXXX6g
9 thru 16 XXXXPP, XXXX4Q

6. A "gap" of at least one word will be left after each type
of device, starting on the same boundary the device would
start on. ©Note that the gap must be at least one word in
length but may be longer than one word. Gap length is
determined by the boundary on which the next device must
begin.

7. Multiple devices of the same type must be addressed
contiguously.

Address 76@@1l@ is reserved for the first DJ11l. Since the DJ11
has four registers, additional DJ1ll's are assigned addresses modulo
19 (basc 8) immediately following the first DJ11 (i.e. 768814,
768828, etc.). The modulo 1@ (base 8) address following the last DJ11
is left empty and is known as the DJ11 gap. If there are no DJll's,
the gap is at 76¢@g1g. If there is one DJ1ll, the gap will be at
76gg2¢. All gaps must be at least one word in length.

After all DJ11 addresses and the DJ11l gap are defined, the ad-
dress for the first DH1l can be assigned. DH1l's have eight registers
which implies a modulo 2¢ (base 8) boundary. The address of the first
DH11l is the first modulo 2@ address following the DJ11l gap. If there
are no DJ1ll's (DJ11l gap at 76¢gg1@), the first DH1l1l is assigned address
760@¢2@. Similarly, if there is one DJ11l, the DJ1l gap will begin at
76g¢@¢2¢ and the next available mod 2@ boundary is 76@g4#. All addi-
tional DH1l's are assigned addresses modulo 2§ immediately after the
first DH11l. The DH1l gap begins on the 2§ boundary following the
last DHI1l.

After all DH1l1l addresses and the DH1ll gap are defined, DQl1l
addresses may be assigned. Since the DQll has four registers, a modulo
1¢ boundary is required. This will be the first mod 1§ boundary
following the DH1ll gap. On a system with one DJ11 and one DH1ll, the
DH11 gap would be at address 76gg6g and the first available DQll ad-
dress would be 76#@73. All additional DQll's are assigned addresses

G-2



immediately following the first DQll. The DQll gap address is the
mod 1f boundary following the last DQll. Again a gap of at least

one word is required.

Finally DUll addresses can be defined in a similar manner. The
DUll has four registers and requires a modulo 1@ boundary, for
example, assume a system has one DJ1l, one DH1l, no DQll, and at
least one DUll. As mentioned above, the DH1l gap would be at
76@96@. Since there are no DQll's, the DQll gap must be located at
the first modulo 1f boundary following the DH1l gap. The DQll gap
would, therefore, be at address 76@§%7¢9. The first available DUll
address would be 7681g¢d and additional DUll units would be assigned
mod 1F addresses immediately following the first DUll.

Addresses for any future floating address devices will be

assigned in a similar manner following the DUll gap.
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«BKM
wDee
efoe

eHoe

«BKM
wDeN
oFee

eHow

waBKM
oDuN
wFal

eHww

«BKM
«DeN
=Fa0
-HwpP

«BXe
«Ole
wFoe

aMes

«BXN
«Dle
oFew

wHew

-BKN
-0Lo
efFae

wHae

~BKN
«DLO
«FoP

oHee

=BKN
=010
oFaP
el

A=Ee

A=EG

A=EG
wneal

A=EG
ocsak
el

A=EG
coak
PR §

P

Awfe
eefa

AeEH
wofe
erww

A=EM
waf1

A=EM
enF}
enwl

AmEH
eefl
'

emek

FLOATING ADDRESS TABLE

DJ1t,

ADMe
wFom
aHew

wlow

ADMO
«Fae
eHew

N

ADMO
oFup
eHow

ajew

ADMO
wFep
eHal

Y

ADMO
«FaP
oHal
=JaR

ADMe
«FNe
aHea

alew

ADMP
wFNe
wHaa

wjom

ADMP
»FNG
oHow

elew

ADMP
=FNQ
eHaR

.

ADMP
-FNQ
wHeR
DALY

2
[}

Aofe
Buww

A=EG
Be=e

A=EG
Beah
comw

A=EG
BewH
ecwel

AeEG
BeeH
voul
—ee)

Awfe
BeFe

AwEMW
Befe

A=EM
BeFl

AwEH
BeFl
ewel

AeEK
ReFl
sl

ok

OH1d,

2
1

baiy, OUYL

2
3

ADKe
BFee
aHsw

ADKM
BFee
eHow

ADKM
BFenN
wHow

ADKM
BFen
wHe0

ADKM
BFeN
wHeO

LT ]

ADK=
BFLe
LTS

ADKN
BFL=
sHew

ADKN
BPLO
LLETY

ADKN
BFLO
wHaP

ADKN
BFLO
aHaP

cenl

ADMe
BFew
eHlow

«Jon

ADMO
BFwa
oo

N P

ADMO
BFep
oHew

elee

ADMO
BFep
«HeQ

P

ADMO
BF P
eHeal
-JeR

ADMam
BFNe
LY
slew

ADMP
BFN=
eHee
aJos

ADMP
BFNG
eaHew
Jee

AOMP
BFNQ
wHeR

.

ADMP
BENG
oHeR
“J=3

A=Ge
Beea
Coem

AeGI-

Bees
Cowm

A=Gl
BeaJ
Coman

A=GI
BealJ
Coek

AnGI
Buel
Crak

-

A=Gew
BaMa
Cune

AnG)
BuMe
Cowam

A=GJ
Be kK
Corau

A=GJ
BakHK
Ce=l

A=GJ
Be kK
CesL

esaM

AFle
Beew
[

AFIK
Beeow
Cuwe

AFIK
Beel
[

AF1K
Besl
CouM

AFIK
Bewl
ConM

wewN

AFI=
Bele
Cosm

AFIL
BalJe
Coew

AFIL
BeJM

AFIL
BeJM
CeeN

AFIL
BaJM
Ce=N

'}

N

AFKe
BHew
Come

AFKM
BHa=
Cren

AF KM
BHaN
Cona

AFKM
BHeN
Ce=0

AFKM
BHaN
Ceal

.mep

AFKw
BHLa
Coacn

AFKN
BHL =
Cown

AFKN
BHLO
Comwm

AFKN
BHLO
CeeP

AFKN
BHLO
CoeP

el

W

AFMe
BHe =
Clam

AFMO
BHe =
Cle=

AFMO
BHep
Clee

LT T

AFMO
BHwP
CJnG

AFMO
BHaeP
CJeQ

AFMa
BHNo
Clee

AFMP
BHNe
Clma

AFMP
BHNG
Clme

AFMP
BHNG
CJeR

AFMP
BHNQ
CJ=R

-~

AFQ~-
BHew
Clee

Lo

AFOQ
BRea
Clee

elee

AFOQ
BHeR
Claw

obme

AFOQ
BHeR
CJeS

.

AFOQ
BHaR
CJes
.i=T

AFQe
BHPa
Clew

oloa

AFOR
BHPe
Clee

alom

AFOR
BHPS
Clow

olo=

AFOR
BHPS
ClaT

al=e

AFOR
BHPS
CJleT
Lol
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LI N

AoGe
Beea
Corma

Dewn

A=GI.

Bree
Cona

Deww

A=61
BreJ
Coee

Deee

A=Gl
Bawl
CwakK

Deea

AeGl
Beald
Crmak
D==L

Aofe
BeMe
Cowm

Dewa

A=GJ
BeHe
Coca

Deew

AeGJ
BeHK
Cova

Deew

A=GJ
BeMK
Cael

Dewa

A=GJ
BaMK
CeeL
DenM

APl
Bawe
Cuve

Dave

AF 1K
Bass
Conw

Daw=

AFIK
Beel
Caoe

Deme

AFIX
Beel
CasM

Dee=

AFIK
Beel
ConM
De=N

AFl=
Bele
Coow

Dewe

AFIL
BeJe=
Cova

Dawe

AFIL
BeJM
Cowe

Dawe

AFIL
BeJM
CoeN

Dewe

AFIL
BedM
CeeN
D-=0

N s

(7N N

AFMe
BHwe
Cle=

Deen

AFMO
BHuw
Clmw

Deaw

AFMO
BNaP
Clee

Deee

AFMO

{ BHapP

CJ-0

Deo=

AFMO
BHaP
CJaG
DeaR

AFMe
BHNe
Cla=

Deaw

AFMP
BHNe
Clew

Deme

AFMP
BHNG
Clee

Deee

AFMP
BHNG
CJeR

Deee

AFMP
BHNG
CJeR
Dea8

- »

AFQO=
BHem
Clew
OLe=

AFOQ
BHew
Clew
oL~

AFQG
BM=R
Cle=
OLe=e

AFOQ
BHeR
CJe8
OL==

AFQQ
BHeR
CJaS
DLeT

AFQe
BHPa
Cla=
OLae

AFOR
BHP=
Clew
OLw=

AFOR
BHPS
Cle=
DLew=

AFOR
BHPS
CJaT
DLae=

AFOR
BHPS
CJeT
DL =V



DG DU
3 o
J 1
3 2
3 3
J 4
4 @
4
4 2
4 3
4 4

oJ
oM

eeCe
oD
nefw

.G
owDe
swfe

--c6
«=DH
ewfe

“=CG
waDH
weEl

=eCG
==
weE]

el

eeCe
eeDe
wefe

veofe

werh
eaDe
wafe

wefe

welH
==DI
wofe

=eFe

ecaCH
«=01
waEJ

waFe

-eCH
.eDl
.=EJ
eaFK

«BE=
wefe
caGe

=8EI
wnfe
oale

=BEI
-=FJ
-G

«gEl

.-FJ
=aGK

»BEI
Y
eeGK

el

«BEe-
eafe
eelw

aeHa

®BEJ
eafe
waGe

eake

=BEJ
eFK
eulw

cale

=BEJ
maFK
-=GL

weMe

«BEJ
anfFK
.Gl
waHM

NS

=BG
«DHe
eele

=BGK
«DHe
i

«BGK
«DHL
eale

«BGK
=DHL
alM

«BGK
*DHL
--IM

eeaN

~BGe
«DHe
wele

el

~86L
«DHe
wale

ealda

=BGL
«DHM
-'I.

celw

«BGL
«DHM
aaIN

[ .

«BG6L
«DHM
anlN
~=JO

“ o

«Blw
«0J=
oFKe

sBIM
wDJe
wFKe

-gIM
«DJN
afFKe

-gIM
«DJN
«FKO

=B IM
wDJN
«FK0

cenP

eRle
«0Je
oFKa

wela

=8IN
wDJw
wFKe

eale

«gIN
«DJo
wFKa

wal=

egIN
=DJO
«FKP

-l

«BIN
=DJO
«FKP
el 0

~e

=BKe
«DL=
«FMe

eHew

«BKO
wDlLe
wFMe

aHee

«8K0
«DLP
oFMa

wHow

=BKO
«DLP
«FMG

wHew

«BKO
=DLP
«FMQ
=HaR

=BKe
«DLe
oFMa
«HNe

-gkP
wDlLe
wFMa
wHNa

-BKP
=~0LQ
Mo
wHNe

«-BKP
-0LO
=FMR
wHNe

=BKP
=DLG
=FMR
«HNS

Awfe
eafe
wubw

AsEl
enf =
eelGe

A=El
e=FJ
.-G.

A=El
eafJ
=Gk

A=El
cafJ
waGK

-t

AeEe
weFa
P -

eeHe

A®EJ
wefs
wabo

wnMe

AeEJ
wuFK
=ale

coMe

A=EJ
eafX
eaGlL

wake

AeEJ
==FK
anGL
nhM

ADGe
aehe
wele

ADGK
wake
e=le

cenn

ADGK
mwkl
melw

ADGK
enhl
-elM

ADGK
~ail
ewM

weaN

ADG~
make
-ele

eole

ADGL
male
eele

walde

ADGL
waHM
wwle

enjw

ADGL
-eHM
wsIN

[

ADGL
waplM
-=]N
eeJO

ADIw
oFJe
eoKe

ADIM
wFJ=
cake

ADIM
«FJIN
cake

ADIM
=FJIN
.eK0

ADIM
«FJN
==K0

eewf

Aple
«FJe
k.

wale

ADIN
aFJe
eake

-ale

ADIN
«FJo
ceka

cal=

ADIN
“FJO
enkP

el w

ADIN
=FJO
=eKP
~alQ

PR

ADKe
wFlLe
okMa

ADKO
wFlLe
whMe

ADKO
«FLP
oHMa

ADKO
=FLP
«HMQ

rowe

ADKO
«FLP
=HMQ

ADKe
oflLe
aHMa

waNa

ADKP
aflLe
aHMa

soNe

ADKP
=FLGQ
wHMgy
waNe

ADKP
=FLQ
«HMR

eeNe

ADKP
“FLO
kMR
-eN$

FLOATING ADDRESS TABLE

0J11, DHiY,

1
4

ADM=
wFNe
aHOe

elee

ADMG
oFNe
eHOe

alan

ADMQ
wFNR
«Hlew

elaw

ADMG
«FNR
«HO0S

aJom

ADMG
wFNR
=H08
oJaT

ADM=
~FNe
eHle
«JPe

ADMR
wFNw
wHOw
elJPe

ADMR
«FNS
«HOe
«JjPe

ADMR
«FNS
«HOT
aJPe

ADMR
=FNS
=HOT
«JPU

2
]

Ae=Ee
BeFs=
cole

A=El
Bufew
wale

A®El
B=FJ
~aGe

A=El
BeFJ
-aGK

A=El
B=FJ
=Gk

vool

Aefe
Befe

eule

oo

ASEJ
BeFe
~eGw

mnHe

AcEJ
BeFK
e<Ge
asHa

A=EJ
BeFK
e=GLlL

wape

AeEJ
BeFK
-Gl
e hM

2
1

ADGe
BeMe
wolae

ADGK
BeHe
eele

ADGK
BeuHl
wale

ADGK
BaHL
selM

ADGK
B=HKL
eelM

enwN

ADG=
BaMe
enle

eele

ADGL
BrHa
wnle

cele

ADGL
BaMM
enle

enla

ADGL
BaMM
e=IN

e

ADGL
BekM
weIN
=aJ0

DGy, DUL1

2
2

ADIe
8FJe
coke

ADIM
BFJe
meKe

ADIM
BFJN
eake

ADIM
BFJN
k0

ADIM
BFJN
eak(

=eaP

ADIw
BFJe
eaKa

wele

ADIN
BFJe
cnkKe

wele

ADIN
BFJO
ceke

wnle

ADIN
BFJQ
.akP

el

ADIN
BFJO
~ekP
ealQ

2
3

ADKe
BFLe
mHMe

ADKOQ
BFLe
alMe

ADKO
BFLP
wHMe

ADKO
BFLP
CLLI

ADKO
BFLP
“HMO

weal

ADKe
BFLe
ELLMY
welNe

ADKP
BfLe
oHMa

eeNa

ADKP
BFLQ
wHMy

meNe

ADKP
BFLG
=HMR

maNe

ADKP
BrLG
wHMR
naNS

ADMe
BFNe
eH0w

alow

ADMQ
BFNe
«H0w

alew

ADMG
BFNR
oHOw

wJow

ADMG
BFNR
«HOS

i P

ADMG
BFNR
=H08
wJeT

ADMw
BFNe
«Hle
-JP.

ADMR
BFN=
«HOw
«JPw

ADMR
BFNS
«HO=
oJPe

ADMR
BFNS
«HOT
«JPe

ADMR
BFNS
wHOT
=JPU

AsGe
Beke
Celw

A=GK
BoHe
Cole

A=GK
BeHL
Cole

A=GK
BeML
CmlM

A=GK
BuHL
ColM

weeN

AnGe
BeHe
Cnla

cale

A=GL
BeMHe
Cale

enle

A=GL

BekM

c.!-

enle

A=GL
BakM
CeIN

PR

A=GL
BeukM
CeIN
~=J0

AFle
B=Jw
Coke

AFIM
Bels
CekKe

awe=

AFIM
BeJN
Ceke

AFIM
Be=JN
C=KO

AFIM
B=JN
C=x0

woaP

AFI=
Bele
CuKe

wal =

AFIN
BelJe
CakKe

eole

AFIN
B8=J0
CoKe

enle

AFIN
B=JO
CekP

cnlw

AFIN
8=J0
CoxP
el Q

AFKs
BHL e
CeMe

AFKO
BHL=
CaMa

AFKO
BHLP
C-"-

AFKOD
BHLP
C=MQ

AFKO
BHLP
CeMQ

emaR

AFKe
BHLw
CoMa

waNa

AFKP
BHL=
CeMe

maN.

AFKP
BHLQ
CaMa

wnNe

AFKP
BHLQ
CeMR

caNa

AFKP
BHLQ
CaMR
==N§

b

AFMa
BHNw
CJO=

AFMQ
BHNe
CJOe

AFMQ
BHNR
CJ0e

AFMO
BHNR
cJos

AFMQ
BHNR
cJos

mee?

AFMe
BHNw
CJ0w

ewPa

AFMR
BHNe
CJ0e

sePa

AFMR
BHNS
CJOe

waPa

AFPMR
BHNS
cJor

AFMR
BHNS
cJor
=Pl

» e

AFOe
BHPe
CJAs

olow

AFOS
BHPe
CJOa

olow

AFOS
BHPT
CJ0a

olow

AFOS
BHPT
cJou

olee

AFOS
BHPT
cJou
wlaV

AFQO=
AHPw
CJ0a
«LRe

AFOT
BHP=»
CJGe
olLRe

AFOT
BHPUY
CJ0.
eLRa

AFOT
BHPU
cJay
el Re

AFOT
BHPU
cJov
o RW
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AeGe
BeNw
Cele

Dewe

A=GK
BeHe
Celw

Deawn

A=GK
BekL
Cele

Dewa

A*GK
BeHL
ColM

Dewe

A=GK
BeHL
CogM
DeaN

AeGe
BeHa
Cole
Dele

A=GL
BeHe
Cele
Dela

A=GL
BakM
Celw
Dele

A=GL
BeHM
C=IN
DeJe-

A=GL
BeHM
C=IN
D=Jo

AFl-
Bade
Cuke

Dawe

AFIM
Bale
Cekm

Dueew

AFIM
BaJN
CakKm

Dew=

AFIM
BeJN
C=KO

De=e

AFIM
Be=JN
Cex0
DasP

Afle
Bule
Cuke
Dels=

AFIN
Bede
CukKe
Dale

AFIN
BeJO
Cake
Dal=

AFIN
8<J0
CekP
Del=

AFIN
BeJO
CekP
Del@

N~

AFKe
BHL=
CoMe

Deww

AFKO
BHL=
CaMe

Dewe

AFKOD
BHLP
CeMa

Deva

AFKQ
8HLp
CeMQ

Dewe

AFKQ
8HLP
C=MQ
DesR

AFK=
BHLa»
CeMa
OwNa

AFKP
8HLe
CoeMa
0=N.

AFKP
BHLQ
C-n-
DeNa

AFKP
8HLo
Ce=MR
D=Ne

AFKP
BHLG
CeMR
DeNS

e

AFMe
BHNe
CJO=

Dewwm

AFMQ
BHNe
CJ0e

Qeee

AFMG
BHNR
CJ0e

Decw

AFMQ
BHNR
cJos
Dewe

AFMQ
BHNR
CJjos
Dw=T

AfFMe
BHNe
CJ0.
DePe

AFMR
BHNe
cJo-
DePu

AFMR
BHNS
CJ0.
DaPe

AFMR
BHNS
cJjor
DwPe

AFMR
BHNS
cJorv
DePyU

-~ a

AFQO=
BHP=
CJa=
Dlee

AFOS
BHPe
CJa~
Ole=

AFOS
BMPT
CJGe
DLes=

AFO0S
BHpT
cJaeu
OlLe=e

AFQS
BHPT
cJou
DLeV

AFQe
BHP=
CJO=
OLR=

AFOT
BHp=
CJQ=-

DLR-

AFOT
BHpPU
CJG»
OLR=

AFQT
BHPU
cJav
OLR=

AFOT
BHPU
cJav
DLRW



G.2 FLOATING VECTORS

Many devices have floating vectors. The vector assignment se-
quence is normally the same sequence as that in which the devices
enter production. A vector of a new hardware option is not inserted
before the vector for a device that is already in production. Gaps
in the vector assignments are not required. The floating vectors
begin at address 3@@ and proceed continuously upwards. The vector

assignment sequence for current devices is defined below.

Device First Next Vector| Max # BR RSTS/E Notes
Address | Addr. Size Units | Level

DC1l1l 174999 | +1¢ 19 32 | BR5
KL11l,DL11A,B 176589 | +1¢ 19 16 | Br4 NON-CONSOLE
DP11 174778 | ~-18 18 32 | BR5S 2788 ONLY
DM11A 175088 | +18 10 16 | BRS NOT SUPPORTED
DN11l 175208 | +19 4 16 | BRr4 NOT SUPPORTED
DM11BB 179588 | +19 4 16 | BRrR4
DR11A,C 167778 | -18 1g? 32 | BR5 NOT SUPPORTED
PA611 READER 172609 | + 4 4! 16 | BR4 NOT SUPPORTED
PA611 PUNCH 1727¢¢ | + 4 4! 16 | BR4 NOT SUPPORTED
DT11 (DT@3-FP)| 1742¢8 + 2 ig!t 8 BR7 NOT SUPPORTED
DX11 176289 | +4¢ 19! 4 | BR4 NOT SUPPORTED
pLllc,D,E 175618 | +1¢ 14! 31 | BR4
DJ11 FLOAT +1¢ 19! 16 | Br4 NOT SUPPORTED
DH11 FLOAT +28 181 16 | BR5
GT48 172000 20! BR4 NOT SUPPORTED
LPS11 179499 | +49 3g! 14 | BR5,6| NOT SUPPORTED
DQ11 FLOAT +1g 1! 16 | BR5 NOT SUPPORTED
KW11lwW 172499 NA lﬁf 1 NOT SUPPORTED
DU1ll FLOAT +1¢ 19 16 | BRS 2788 ONLY

Floating address and vector devices which are not supported
under RSTS/E must be identified during system generation so that the
system is configured for the correct addressed and vectors.

lrhe first vector for the first device of this type must always be on
a 14(8) boundary.



G.3 FIXED ADDRESSES AND VECTORS

The table below lists the devices supported under RSTS/E which

have fixed addresses and vectors.

Device Address Vector BR Level RSTS/E Notes
RC11/RC64 177448 218 BR5 UP TO 4 PLATTERS
RF11/RS11 177469 284 BR5 UP TO 8 PLATTERS
RK11/RK@3/RK@5 177449 220 BR5 UP TO 8 DRIVES
RP11C/RP@2/RP@3 176718 254 BR5 UP TO 8 DRIVES
RH11/RS@3/RS@4 172849 284 BR5 UP TO 4 DRIVES
RH11/RP@4 176784 254 BRS UP TO 8 DRIVES
RX11/RX@1 17717¢ 264 BR5 UP TO 8 DRIVES
TC1ll 177349 214 BR6 UP TO 8 DRIVES
TM11/TUlg 172528 224 BR5 UP TO 8 DRIVES
RH11/TM@2/TU16 172449 224 BR5 UP TO 8 DRIVES
LP11l, LS11 (LP#®) 177514 209 BR4 UP TO 8 PRINTERS

(LP1) 1640894 178 BR4 DEPENDING ON
(LP2) 164014 174 BR4 SPEED.
(LP3) 164024 279 BR4
(LP4) 164034 274 BR4
(LP5) 164044 774 BR4
(LP6) 1640854 778 BR4
(LP7) 164064 764 BR4
CR11l, CcM1l 177168 239 BR5
cpll 177168 239 BR4 NEW ADDRESS!
Ch1ll1 (172469) 238 BR4 OLD ADDRESS!
KW11lL 177546 149 BR6
KW11Pp 172549 184 BR6
KG1l1l 178789 NONE NONE 2788 ONLY
KL11l, DL1lA, DL11B| 177568 6g BR4 CONSOLE INTERFACE

!The CD1l address was changed by CD1l ECO number 13.




INDEX

AC FREQ question, 2-57

AC power frequency, 2-57

Account file ACCT.SYS, standard,
4-32

Accounts, creating, 4-33

ACCT.SYS, standard account file,
4-32

ADD command, 4-40

Adding new memory,

/ADDR: option, 4-40

Address and vector assignments,
G-1

Address, transfer, 3-100

Addresses and vectors, fixed, G-8

ANY MEMORY ALLOCATION CHANGES?
query, 3-66

list of responses, 3-72, 3-73

ARE ANY DEVICES DOWN question,
2-16

Arithmetic, scaled, 2-74

ASCII text and message files,
creating, 4-29

ASR33 command, 3-101

Assignment of keyboard numbers,
2-57

Automatic answers, configuration
questions, 2-19

Automatic page ejection, 2-64

AUXBLD.CTL control file, 4-34

AUXILIARY BUILD DEVICE? question,
4-17

Auxiliary run time system RTSLIB,
4-34

3-85

Bad block checking, 3-10
Bad block file, BADB.SYS,
BADB.SYS, bad block file,
creation of, 3-9
BASE ADDRESS query, 3-7
BASE dquery, 3-48, 3-50
BASIC.MAP, 2-64
BASIC-PLUS, determining size of,
3-75
BASIC-PLUS job, minimum size,

3-27
3-27

3-30

BASIC-PLUS language code, reducing

size of, 2-75
BASIC-PLUS run time system
positioning, 3-79

BASIC symbol, 3-76

BATCH command, 2-22

Batch command file,
initiating, 2-18
SYSGEN.BAT, 2-3
transferring from tape,

BIG BUFFER question, 2-69

Big buffers, 2-69

Big buffers size, D-1

Bit maps, 3-31

Bit maps, diagram of, 3-32

2-17

Bit maps,
loading by START,
Block, see also sector and
segment, 3-46
Blocks in memory, directory,
Blocks, limit per disk type,
BM792-YB hardware loader, A-6
BM873-YA restart/loader, A-3
BM873-YB restart/loader, A-4
BOOT DEVICE: query, 3-98
BOOT option, 3-98
Bootstrap addresses, list of, A-2
Bootstrap procedures, A-1l
Bootstrap record, location of, 3-15
Bootstrapping a device, 3-98
BOOT UNIT query, 3-98
Buffers,
big, 2-69
small, 2-67
usage by FIP buffering, 3-87
BUFF.SYS, 3-37
BUILD COMPLETE message, 4-16
BUILD.CTL file, description of, 4-3
BUILD program,
control files,

3-34

4-1

Cache memory,
disabling, 3-83
parity errors in, 3-83
CACHE symbol, 3-76
CACHE table option, 3-86
Caching, disk, 2-70
CANNOT START WITH THIS SYSTEM
DISK - PLEASE REFRESH message,
3-96
CAN'T FIND FILE OR ACCOUNT error,
4-1
Card codes, 2—-66
Card reader code size,
CCL code sizes, D-2

D-2

CCL command listing file, 2-74
CCL commands, 2-72

adding new, 2-73

number allowed, 2-73

standard set of, 2-72, 2-73
CCL LISTING ON LPO: query, 2-74

CCL LISTING question, 2-66
Central processor unit and options,
2-56
Central processor unit (CPU)
console switches, A-1
Checkpoints, configuration
questions, 2-21
CIL file (RSTS.CIL), 3-28
augmenting size of, 3-25
contents of, 2-4
determining size of new, 2-82
loading onto the RSTS/E system
disk, 2-76
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CIL file (RSTS.CIL) (cont.),
replacing an old, 2-77
with CILUS, 2-85
with SYSLOD, 2-83
size factors, 3-28
starting sector of, 3-15
using REFRESH to check size, 2-82
cILus,
/BO switch, 2-12
command strings for system
generation, 2-77
loading a blank system disk, 2-79
phase errors (INIT), B-1
replacing an old CIL, 2-85
Clock,
general discussion, 2-56
KW1ll-IL line time, 2-56
KW1ll-P programmable real time,
2-56
CLOCK question, 2-56
Cluster size,
library UFD, setting,
MFD,
effect of, 3-17
setting, 3-13
pack, setting, 3-13
UFD, effect of, 3~17
COBOL.BAC, 4-42
COBOL compiler,
building, 4-45
from DECtape, 4-45
from disk cartridge,
from magtape, 4-44
changing name of, 4-45
files, list of, 4-42
job image, size of, 4-45
testing results of build, 4-50
COBOL.MAP load map, 4-46
COBOL.TSK, 4-42
COBRG.OBJ, 4-43
COMMAND query, 3-62
Commands, CCL, 2~-72
Commands, overriding usage of,
Communications arithmetic unit,
KGl1lA, 2-66
Compiler and RTS sizes, D=2
Concise Command Language, see CCL
CONFIG.MAC, configuration file,
2-3
Configuration file CONFIG.MAC,
Configuration questions,
automatic answers, 2-19
checkpoints, 2-21
considerations, 2-56
general discussion, 2-19
long form, 2-19
short form, 2-19
tabulation of, C-1
Consistency error messages, B-1l
CONSOLE FILL COUNT? question, 2-15
Console terminal characteristics,
altering, 3-101

3-14

4-48

2-73

2-3

CONSOLE TYPE question, 2-57, 3-101
Contiguous core image library, CIL,
2-3
Control file AUXBLD.CTL, 4-34
CONTROL FILE IS query, 4-17
Control files, 4-1
START.CTL and CRASH.CTL,
tailoring, 4-40
Copying disks, 2-11
Core image library, CIL, contiguous,
2-3
Core image library, RSTS.CIL, 3-28
Core memory,
location of, 3-77
CPU console switches (central proc-
essor unit), A-1
CRASH.CTL and START.CTL control
files, 4-31
CRASH.DUMP facility, 3-90
Crash dump file, 3-38
size of, 3-38
CRASH DUMP? query, 3-66,
list of responses, 3-91
CRASH.SYS, 3-38
CRE abbreviation, 3-43
Crystal-controlled oscillator,
CURRENT SIZE column, 3-43, 3-45

4-31

3-90

2-57

D/C abbreviation, 3-43
DD-MMM-YY? query, 3-13
DECtape buffers file, 3-37
DECtapes, big buffers required for,
2-69
DEFAULT option, 3-65
example of, 3-67
list of queries, 3-66
use of hardware with, 3-67
DEFAULTS MUST BE SET PRIOR TO START
UP message, 3-96
DELETE query, 3-49, 3-50
Device, bootstrapping a, 3-98
Devices, non-supported, 2-67
Devices supported, see RSTS/E System
Manager's Guide, 2-67
DH1l multiplexers,
configuration, 2-58
enabling lines, 2-60
hardware order, 2-59
DH11-AA multiplexer, 2-58
DH11-AB multiplexer, 2-58
DH11-AC multiplexer, 2-58
DH11-AD multiplexer, 2-59
DH11l~-AE multiplexer, 2-59
Diagnostic information, location of,
3-38
Diagnostic tool, 3-97
DIALOGUE gquestion,
possible responses, system genera-
tion monitor, 2-15
SYSLOD, 2-14
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Directory blocks in memory, 3-86
Directory lister code, making

resident, 2-72
DISABLE command, 3-62
Disk,

capacity per type, 3-51
cluster sizes for, 3-13
code sizes, D-2
copying using ROLLIN,
drive alignment, 2-10
drivers, overlapped seek, 2-63
formatting, 3-10, 3-14
using SYSLOD, 2-13
general discussion, 2-62
handling code, making resident,
2-71
initialization, 3-9
non-system, 3-18
system, 3-16
presence during REFRESH, 3-24
requirement for unit g, 2-4
sector numbers, 3-23
setting as public or private,
3-14
structure, typical, 3-24
swapping,
bad blocks on, 3-19
manipulation of space on, 3-22
sample initialization of, 3-19
using DSKINT on, 3-18
system, 2-2
system generation, 2-2
transfers,
small buffers required for,
2-68
treatment of fixed head, 3-24
writing hardware timing and
sensing data on, 3-14
DISK CACHE ADDRESS RANGE?
3-86
Disk caching, 2-70
determining size of memory for,
3-75
impact on system performance,
3-87
memory limits of,
DISK? query, 3-13, 3-48, 3-50
DISK REBUILT message, 3-51
Dispatch code, making resident
SYS call, 2-72
DM11-BB modem control multiplexer,
2-58
automatic answers for,
enabling lines on, 3-61
numbering of, 2-59
Documentation directory, ix
Double precision math, 2-74
DO YOU WANT TO CHANGE CARD READER
DEFAULTS question, 2-16
DO YOU WANT TO CHANGE LINE PRINTER
question, 2-16

2-11

query,

3-86

2-60

DPll interface, 2-66
Drive alignment, disk, 2-10
Drive selection standard, 2-4
DSKINT option, 3-9
list of queries, 3-13
RETURN key in, 3-12
DUll interface, 2-66
Dual ported RP@4 disk, B-3

EIA/CCITT (RS232-C) compatible
lines, 2-59
ENABLE command, 3-62
Error information, location of,
3-38
Error messages,
CILUS phase, B-1
consistency, B-1
file, 3-36
size of, 3-36
option phase, B-3
SYSLOD, E-1

ERR.SYS, 3-36
EXEC symbol, 3-76
EXIST column, 3-43

EXIT table option, 3-89

FATAL RSTS SYSTEM INITIALIZATION

ERROR! message, B-1
File processor (FIP) buffering,
2-70

File status table,
cause printing of, 3-42
definition of, 3-43
File structure, minimal, 3-9
Files,
building system library, 4-1
small buffers required for, 2-68
FILL COUNT= question, 2-15, 2-16
FILL options, 3-101
FIP buffering, file processor,
size of code for, D-1
using memory for, 3-86
Fixed addresses and vectors, G-8
Fixed head disks, see disks, fixed
head
Floating addresses, G-1
table of, G~4, G-5, G-6
Floating point precision, 2-74
Floating vectors, G-7
Floppy disk, RX1l, 2-63
Form advance inhibit, 2-64
FORMAT? query, 3-14
Formatting, disk, 3-10
using SYSLOD, 2-13
4-word math, 2-74
FUNCTION question, 4-33

2-70

Generating the system code general
steps, 2-1
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Halts during start up, 3-96

Hardware bootstraps, simulating,
3-98

HAVE YOU GOT RK@2 DISK question,
2-16

HELP, option, 3-5

HELP.TXT, system help file, 4-30

Hertz, 2-56

HH:MM? query, 3-13

Hidden options, F-1

HOW MANY COLUMNS question, 2-16

INIT code, 3-1
INIT.MAP, 2-64
INIT system program starting, 3-94
Initialization code,

error messages, B-1l

patching the, 3-8
Initialization options,

overview of, 3-1

table of, 3-2
Initializing,

a non-system disk, 3-18

the system disk, 3-15
INSTAL program, 4-37, 4-40
Installation Notes, using at

system generation, 3-6

Interface considerations,

of terminals, 2-57
Interleaving, memory, 3-78
Interrupt rate, KWll-P, 2-57

2-58

JOBMAX algorithm, 3-30
JOB MAX, initial setting, 3-68
JOB MAX OR SWAP MAX CHANGES?
example, 3-71
OR SWAP MAX CHANGES?
3-66
OR SWAP MAX CHANGES query,
of responses, 3-69
Jobs,
configured maximum number of, 2-67
minimum size of BASIC-PLUS, 3-30
small buffers required for, 2-68

JOB query,

JOB list

Keyboards,
address of lines, 3-63
assignment of numbers, 2-57
defaults, setting of, 3-61
enabling and disabling, 3-61
order of numbers by type, 2-58

KGllA communications arithmetic

unit, 2-66

KI command, 2-17

KT1ll unit, when first used, 3-67

KW1ll-L line time clock, 2-56

KW1ll-P programmable real time
clock, 2-56
interrupt rate, 2-57

LA3gS command, 3-101
Labelling default setting, magtape,
3-92
Large programs, building,
from DECtape, 4-27
from disk cartridge,
from magtape, 4-17
LIBRARY PASSWORD? query, 3-14
Library, see system library
LIBRARY UFD CLUSTER SIZE? query,
3-14
LICIL, linked core image library,
2-3
Line printer code size, D-2
Line printers, small buffers
required for, 2-69
Linked core image library LICIL,
2-3
Linking operation, 2-3
LIST command, 3-62
LIST table option, 3-75
Listings at system generation, 2-64
LISTINGS question, 2-65, 2-66
LNGBLD.BAC, 4-34
program usage, 4-44
LO 1,1 command, 2-16
LOAD command, 4-40
Load map,
COBOL.MAP, 4-46
system, 2-64
usage for patching,
LOAD option, 3-100
LOAD PROGRAM query, 3-100
Loading stand-alone programs, 3-100
LOCAL command, 3-62
LOCATE table option, 3-79
LOCK, LCK, table option, 3-81
Locked memory, determining extent
of, 3-75
LOCKED symbol, 3-76
Locking out memory, 3-81
LOCKOUT ADDRESS? query, 3-81
Long form, configuration questions,
2-19
list of, 2-23
LOWER CASE question, 2-16
LP@#: FOR SYSGEN question, 2-65
LS11 question, 2-16
LV1l electrostatic printer/plotter,
F-1

4-24

3-7

MA2,
MA2T,
MA2F,

2-74
2-74
2-74
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2-74

2-74
2-74
2-75
2-75

MA2FX,

MA2IX,

MA2X,

Ma4,

MA4F,

MA4FX, 2-75

MAa4x, 2-75

MAGTAPE LABELLING DEFAULT (NONE) :
query, 3-66

Magtape labelling default setting,
3-92

Map file for COBOL, 4-46

Math package code sizes, D-3

Mathematical functions, 2-75

Mathematical package, 2-74

MAT statements, 2-76

Matrix manipulation, 2-76

MAX MEMORY SIZE question, 2-56
MAXIMUM CORE EXCEEDED error, 4-7,
4-45
Maximum number of jobs configured,
2-67
Memory, .
adding new, 3-85
allocation,
breakdown, 3-~75
changes, 3-72

for disk caching, 3-86
cache, see cache memory
determining uses of, 3-75
directory blocks in, 3-86
failures, 3-82
interleaving, 3-78
intermediate storage, 2-67
limits for disk caching, 3-86
locating BASIC-PLUS in, 3-79
locking out, 3-81
management,
activation of, 3-94
when first used, 3-67
mapping, enabling, 3-67
parity,
enabling checking, 3-67
errors in, 3-82, 3-83
types of on system, 2-56
resetting, 3-85
restrictions on locking out, 3-82
setting up allocation table, 3-85
size,
required for modules, 3-84
when determined, 3-67
unlocking, 3-84
MFD (master file directory),
creation of, 3-9
creation for account [1,2], 3-9
MFD CLUSTER SIZE? query, 3-13
MFD PASSWORD? query, 3-13
Minimal file structure, 3-9
MM11-LP memory, 3-78
MM11~UP memory, 3-78
MODEM command, 3-62
Modem control multiplexer, DM11-BB,
2-58

Modem control multiplexer, DM11-BB,
(cont.)
enabling lines on, 3-61
MODULE NAME query, 3-6
Monitor,
buffers in,
code sizes, D-1
definitor of, 2-2
determining size of, 3-75
option sizes, D-1
patching the, 3-7
MOS memory,
location of, 3-77
MOUNT program, 4-22
MR11-DB bulk storage loader, A-5
Multiple terminal service, 2-61
code size, D-2
Multiplexer,
DH11-AA, 2-58
DH11l-AB, 2-58
DH11-AC, 2-58
DH11l-AD, 2-59
DH11-AE, 2-59
DM11-BB modem control, 2-58
enabling and disabling lines on,
3-61

2-68

NA abbreviation, 3-77

NEW JOB MAX query, 3-70

NEW MOUNT command, 4-22

NEW RUN-TIME SYSTEM ADDRESS IS?
query, 3-79

NEW SWAP MAX query, 3-70

NO abbreviation, 3-77

Nonresident (overlay) code, 3-35

Nonsupported devices, 2-67

NO RUN TIME SYSTEM error message,
4-40, 4-50

NOTICE.TXT, 4-29

NXM abbreviation, 3-76 3-77

Octal debugging tool (ODT), 2-3
OFFSET ADDRESS query, 3-7
OK abbreviation, 3-43
OLD query in REFRESH option, 3-42
Option (initialization),

BOOT, 3-98

CILUS phase errors, B-1l

DEFAULT, 3-65

DSKINT, 3-9

fill options for console terminal,

3-101

HELP, 3-5

LOAD, 3-100

PATCH, 3-6

phase errors, B-3

REFRESH, 3-20

SETKEY, 3-61

START, 3-93
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Option (initialization)
table of, 3-2
UNISYS, 3-97

Options (system generation),
hidden, F~1 ’

Overlapped seek disk drivers, 2-63

Overlay code, 3-35
making resident, 2-71
size of, 3-35

OVERPRINT question, 2-16

OVR.MAP, 2-64

OVR.SYS, 3-35

(cont.),

PACK CLUSTER SIZE? query, 3-13
PACK ID? query, 3-13
Page ejection, automatic, 2-64
Paper tape reader punch code
sizes, D-2
Parity errors in memory, 3-82, 3-83
Parity memory,
identifying, 3-77
PARITY REGISTER BREAKDOWN: ,
PARITY table option, 3-77
Parity traps, enabling, 3-95
PART OF THAT AREA IS ALREADY IN
USE message, 3-82
Password MFD setting, 3-13
PATCH option, 3-6
Patching,
the initialization code,
the Monitor, 3-7
Pattern checking, 3-10
performing, 3-14
time per device type, 3-14
PATTERNS? query, 3-14
Peripheral devices, 2-64
PLATTERS? query, 3-13
Power fail recovery code,
size of, D-1
Power frequency, AC, 2-57
PRINT USING option, 2-75
Printer/plotter, LV11l
electrostatic, F-1
Printing, special formatting
option, 2-75
PROCEED (Y OR N)? query,
Pseudo keyboards,
addresses of, 3-63
configuring, 2-61
sizes, D-2
PUB, PRI, OR SYS? query,

3-77

3-8

2-70

3-14

3-14

RC1l1l disk, number of segments on,
3-24
REACT program,
Receivers, 2-70
making code resident, 2-72
size of code for, D-1

4-33

REFRESH option, 3-20

action message, 3-51

dialog of, 3-38

examples of, 3-52

OLD query, 3-42

overview of, 3-22

selecting form of, 3-41

table of queries, 3-47

using to check CIL size, 2-82
REFRMT.OBJ, 4-43
Register breakdown, parity, 3-77
Reliability test, system, 1-4
REQUIRED column, 3-43
REQUIRED SIZE column, 3-43, 3-45
RESET table option, 3-85
Resident code, 2-71

sizes of, D-1
RETURN key in DSKINT, 3-12

RF1l1l disk, number of segments on,
3-24

RJ2788.CTL file, description of,
4-7

RJ278@ program, building,
from DECtape, 4-28
from disk cartridge,
from magtape, 4-20

RK@5 disk, number of sectors on,

3-45
RK@5 system disk REFRESH example,
3-57

ROLLIN program,

/BO:dev switch usage, 2-13

bootstrapping a device with, 3-100

copying disks, 2-11

fill characteristics in,

including in CIL, 2-76

loading into memory, 3-100
RP@2 disk, number of sectors on,

4-24

3-101

3-45
RPP3 disk, number of sectors on,
3-45
RP@3 system disk REFRESH example,
3-52
RP@4 disk, number of sectors on,
3-46 ‘
RS@3 disk,
number of segments on, 3-24
treatment of, 3-24
RS@4 disk,
number of segments on, 3-24
treatment of, 3-24

RSTS/2788 software, 2-66
RSTS.CIL core image library file,
2-3, 3-28
creation of,
size of, 2-82
RSTS.MAP, 2-64
RTSLIB, auxiliary run time system,
4-34
building,
from DECtape, 4-39
from disk cartridge, 4-38

3-9
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RTSLIB, auxiliary run time system
(cont.),
building,
from magtape, 4-36
default load address,
list of files, 4-34
RTSLIB.RTS, 4-34
RUN-TIME SYSTEM NAME question, 4-37
RX11 floppy disk, 2-63

4-37

SATT.SYS,
creation of, 3-9
maximum size, 3-29
repositioning of, 3-29

SAT file, see SATT.SYS

SCALE command, 2-75

Scaled arithmetic, 2-74

Section, determining starting,

3-45

Sector, see also block and segment,
limit per disk type, 3-45
numbers on disk, 3-23

Seek operations, 2-63

Segments (swapping), limit per

disk type, 3-24
Semiconductor memory, optimal usage
of, 3-79

SEND/RECEIVE call, 2-70
making code resident,
SETKEY option, 3-61
commands, 3-62
example of, 3-63
Short form, configuration questions,
2-19
examples of, 2-41,
tabulation of, C-1
Single precision math, 2-74
SIZE query, 3-48, 3-49
Slot (for swapping), 3-31
Small buffers, 2-67
size required, D-1

2-72

2-49

used by FIP buffering module,
2-70
SORT11.BAC, 4-43
SORT11 files, list of, 4-42
SORT11.TSK, 4-42
Special formatting option, printing,
2-75
SPLER.CTL file, description of,
4-7
Spooling programs,
receivers required, 2-70

small buffers required for, 2-68
SPECIAL PROGRAMS tape, 4-39
Stack limit register, loading of,
3-95
Stand alone program,
loading of, 3-100
Standard account file ACCT.SYS,
4-32
Standard, drive selection, 2-4

2-76

Standard set of CCL commands,
2-72, 2-73
Standard system library, building,
from DECtape, 4-25
from disk cartridge, 4-23
from magtape, 4-11
START CLUSTER column, 3-45
START.CTL and CRASH.CTL, control
files, 4-31
START option, 3-93
list of queries, 3-66
without enabling terminals,
START SECTOR column, 3-45
/STAT option, F-1
Statistics code, F-1
STATUS column, 3-43
Status table entries,
files, 3-44
Storage allocation table, SATT.SYS,
3-29
SWAP MAX OF XX BEING LOWERED TO YY
message, 3-95
SWAP MAX, initial setting,
SWPMAX limits, 3-30
SWAPn.SYS,
algorithm for, 3-30
definition of bitmaps, 3-31
sample structures, 3-31, 3-33,
3-34
slots in, 3-31
Swapping disk, see also disk swap-
ping
files, see SWAPn.SYS
general discussion, 2-62
space limits per disk type, 3-24
using DSKINT on, 3-18
SYS call dispatch code, making

3-97

system

3-68

resident, 2-72

SYSGEN.BAT, batch command file,
2-3, 2-21

checkpoint before execution of,

2-21

SYSGEN options, special, F-1

SYSGEN, system generation program,
2-2 R

SYSLOD,

/BO switch, 2-8
/CO:8 switch, 2-8
command strings for system
generation, 2-77 :
DIALOGUE question, 2-14
error messages, E-1
/FO switch, 2-8, 2-14
/HO switch, 2-8
loading a blank system disk with,
2-78
questions, 2-7
replacing an old CIL with,
System account [0,1],
contents of, 3-21
creation of, 3-9
files, see system files
SYSTEM BUILD DEVICE? question, 4-11

2-83
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SYSTEM BUILD? question, 4-11
System clock,
starting, 3-94
System code, general steps for
generating the, 2-1
System disk,
bootstrapping once from unit f,
2-4, 3-3
general discussion of, 2-62
initializing the, 3-9, 3-15

loading a blank, 2-78
with CILUS, 2-79
with SYSLOD, 2-78

principles of construction, 3-22
REFRESH, examples of, 3-52
System file,
BADB.SYS,
BUFF.SYS, 3-37
CRASH.SYS, 3-38
ERR.SYS, 3-36
OVR.SYS, 3-35
RSTS.CIL, 3-28
SATT.SYS, 3-29
SWAPn.SYS, 3-29
System files,
creating the, 3-20
determining status of, 3-44
list of, 3-21
optimal distribution of, 3-25
optional positioning of, 3-26
REFRESH queries for, 3-47
status table for, 3-42
entries, 3-44
System generation,
CILUS command strings for, 2-77
configuration question considera-
tions, 2-56
DECtape distribution,
example of, 2-49
procedure for, 2-5
disk, 2-2
disk cartridge distribution,
example of, 2-41
procedures for,
examples, 2-22
flow chart of, 1-2
listings during, 2-64
magtape distribution,
example of, 2-23
procedures for,
monitor,
definition of, 2-2
loading from tape, 2-7
possible responses to DIALOGUE
question, 2-15
overview of, 1-1
program (SYSGEN), 2-2
programs, 2-2
SYSLOD command strings for, 2-77
System help file, HELP.TXT, 4-30
System library,
building, 4-1

3-27

2-10

2-5

System library, building (cont.),
from DECtape, 4-25
from disk cartridge, 4-22
from magtape, 4-11
COBOL files, 4-42
files,
list of large, 4-8
list of standard, 4-4
RTSLIB, 4-34
SORT1l, 4-42
System message file, NOTICE.TXT,
4-29
System module sizes, D-1
System patching, 3-6
System performance,
degrading of, 3-83
impact of disk caching on, 3-87
System programs, see system library
files
System reliability test, 1-4
System, replacing an old, 2-82
System tables assemblies, 2-65

Table option,

CACHE, 3-86

EXIT, 3-89

LIST, 3-75

LOCATE, 3-79

LOCK (LCK), 3-81

PARITY, 3-77

query, list of responses, 3-73

RESET, 3-85

UNLOCK, 3-84
Tape code size, D-2
Task builder (TKB),
TBL.LST, 2-65
TE command, 2-21
Terminal configuration, diagnostic

test, 3-97

Terminal interface,

address of, 3-63

enabling and disabling, 3-61

time sharing without enabling all,

3-95, 3-97

when enabled, 3-94
Terminal service,

assemblies, 2-65

code sizes, D-1

multiple option, 2-61
Terminal, small buffers required

4-34

2-57

for, 2-68

Terminal speed characteristics file
TTYSET.SPD, 4-31

Time sharing actions at start up,
3-94

Time sharing,
halt during start up, 3-96
setting defaults for, 3-65
starting operations, 3-93
start up errors, 3-95
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Time sharing (cont.),

without enabling terminals, 3-97

TKB.BAC, 4-34
TKB, task builder, 4-34
TKB.TSK, 4-34
Transfer address, 3-100
TTY.LST, 2-65

TTYSET.SPD, terminal speed charac-

teristics file, 4-31

UNIT? query, 3-13

UNLOAD command, 4-40

UNLOCK table option, 3-84

Unlocking memory, 3-84

User job space,
determining total size of, 3-75
fragmenting of, 3-80

USER symbol, 3-76

USRCCL.LST, 2-74

2788 data terminal capability, 2-66 Vector assignments, address and,

big buffers required for, 2-69
size of code for, D-1
2741 terminals, 2-61
code and keyboards, 2-61
2's complement arithmetic, 3-8
2-word math, 2-74

UNABLE TO CREATE REQUIRED FILES -

REBUILDING DISK message, 3-51

UFD for the system account [0,1],
creation of, 3-9
UNISYS option, 3-97

G-1
Vertical formatting, 2-64
VT@#5B command, 3-101

YOU CURRENTLY HAVE: message, 3-68
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HOW TO OBTAIN SOFTWARE INFORMATION

SOFTWARE NEWSLETTERS, MAILING LIST

The Software Communications Group, located at corporate headquarters in
Maynard, publishes software newsletters for the various DIGITAL products.
Newsletters are published monthly, and keep the user informed about cus-
tomer software problems and solutions, new software products, documenta-
tion corrections, as well as programming notes and techniques.

There are two similar levels of service:

. The Software Dispatch
. The Digital Software News

The Software Dispatch is part of the Software Maintenance Service. This
service applies to the following software products:

PDP-9/15
RSX-11D
DOS/BATCH
RSTS/E
DECsystem-10

A Digital Software News for the PDP-11 and a Digital Software News for
the PDP-8/12 are available to any customer who has purchased PDP-11 or
PDP-8/12 software.

A collection of existing problems and solutions for a given software
system is published periodically. A customer receives this publication
with his initial software kit with the delivery of his system. This
collection would be either a Software Dispatch Review or Software Per-
formance Summary depending on the system ordered.

A mailing list of users who receive software newsletters is alsc main-
tained by Software Communications. Users must sign-up for the news-
letter they desire. This can be done by either completing the form sup-
plied with the Review or Summary or by writing to:

Software Communications
P.O0. Box F
Maynard, Massachusetts 01754

SOFTWARE PROBLEMS

Questions or problems relating to DIGITAL's software should be reported
as follows:

North and South American Submitters:

Upon completion of Software Performance Report (SPR) form remove last
copy and send remainder to:

Software Communications
P.0. Box F
Maynard, Massachusetts 01754

The acknowledgement copy will be returned along with a blank SPR form
upon receipt. The acknowledgement will contain a DIGITAL assigned SPR
number. The SPR number or the preprinted number should be referenced in
any future correspondence. Additional SPR forms may be obtained from
the above address.

All International Submitters:

Upon completion of the SPR form, reserve the last copy and send the re-
mainder to the SPR Center in the nearest DIGITAL office. SPR forms are
also available from our SPR Centers.

PROGRAMS AND MANUALS

Software and manuals should be ordered by title and order number. In the
United States, send orders to the nearest distribution center.




Digital Equipment Corporation Digital Equipment Corporation

Software Distribution Center Software Distribution Center
146 Main Street 1400 Terra Bella
Maynard, Massachusetts 01754 Mountain View, California 94043

Outside of the United States, orders should be directed to the nearest
Digital Field Sales Office or representative.

USERS SOCIETY

DECUS, Digital Equipment Computers Users Society, maintains a user ex-
change center for user-written programs and technical application infor-
mation. The Library contains approximately 1,900 programs for all
DIGITAL computer lines. Executive routines, editors, debuggers, special
functions, games, maintenance and various other classes of programs are
available.

DECUS Program Library Catalogs are routinely updated and contain lists
and abstracts of all programs according to computer line:

. PDP-8, FOCAL-8, BASIC-8, PDP-12
. PDP-7/9, 9, 15

. PDP-11, RSTS-11

. PDP-6/10, 10

Forms and information on acquiring and submitting programs to the DECUS
Library may be obtained from the DECUS office.

In addition to the catalogs, DECUS also publishes the following:

DECUSCOPE -The Society's technical newsletter, published bi-monthly,
aimed at facilitating the interchange of technical in-
formation among users of DIGITAL computers and at dis-
seminating news items concerning the Society. Circula-
tion reached 19,000 in May, 1974.

PROCEEDINGS OF ~Contains technical papers presented at DECUS Symposia

THE DIGITAL held twice a year in the United States, once a year
EQUIPMENT USERS in Europe, Australia, and Canada.

SOCIETY

MINUTES OF THE -A report of the DECsystem-10 sessions held at the two
DECsystem~-10 United States DECUS Symposia. -

SESSIONS

COPY-N-Mail -A monthly mailed communique among DECsystem-10 users.
LUG/SIG ~Mailing of Local User Group (LUG) and Special Interest

Group (SIG) communique, aimed at providing closer
communication among users of a specific product or
application.

Further information on the DECUS Library, publications, and other DECUS
activities is available from the DECUS offices listed below:

DECUS DECUS EUROPE

Digital Equipment Corporation Digital Equipment Corp. International
146 Main Street (Europe)

Maynard, Massachusetts 01754 P.O. Box 340

1211 Geneva 26
Switzerland



RSTS/E
System Generation

Manual
DEC=-11-ORGNA-A-D

READER'S COMMENTS

NOTE: This form is for document comments only. Problems
with software should be reported on a Software
Problem Repcrt (SPR) form (see the HOW TO OBTAIN
SOFTWARE INFORMATION page) .

Did you find errors in this manual? If so, specify by page.

Did you find this manual understandable, usable, and well- organlzed°
Please make suggestions for improvement.

©

=4

(=

2

I+

12

2

e

5 Is there sufficient documentation on associated system programs
: required for use of the software described in this manual? If not,
8 what material is missing and where should it be placed?

[}

o

Please indicate the type of user/reader that you most nearly represent.

Assembly language programmer
Higher-level language programmer
Occasional programmer (experienced)
User with little programming experience
Student programmer

000000

Non-programmer interested in computer concepts and capabilities

Name Date
Organization
Street
City State _Zip Code
or
Country

If you do not require a written reply, please check here. []
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