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FOREWORD

MUMPS-11 is an interactive, single-language, multi-user time-sharing
system that allows access to a common data base. The capabilities of
the system are primarily oriented towards string manipulation using a
high-level language. The system relieves the user of most of the
concern for programming peripheral devices or for structuring data
bases in the traditional sense.

Language processing by the system is in every sense interpretive.
Each line of code undergoes identical processing each time it is
executed (intermediate code is not generated). The MUMPS applications
programmer need not be concerned with problems associated with driving
peripheral equipment or programming in assembly language. The
programmer's only concern should be the development of a proper
logical hierarchy for the data base, and the development of logic for
the data processing requirement.

The MUMPS language is supported by a stand-alone operating system. In
addition to implementing the MUMPS 1language and providing all
operating system capabilities, the system affords the user a unique
data base structure and access method. Data which is referred to
symbolically is automatically stored and linked in a tree structure.
The physical allocation of mass storage for the tree-structured data
base is accomplished by the operating system. The data base thus
created is available to other users in the system.

xi






PREFACE

This manual provides reference information for system managers and
operators of the MUMPS-11 software. It is assumed that the user has
read and understood the related MUMPS-11 documentation listed below.

MUMPS-11 Language Reference Manual (DEC-11-MMLMA-D-DN1)

Elements of the language, the character set, programming
modes, program structure, data modes, numbers, strings,
literals, constants, and variables.

Expressions: how to form them and how they are evaluated.
Commands: meaning, syntax, arguments, and examples of use.

Functions: meaning, syntax, arguments, and examples of use.

MUMPS-11 Programmer's Guide (DEC-11-MMPGA-E-D)

This manual provides all information required to create, execute, and
save MUMPS-11 programs.

System Overview: MUMPS-11 hardware/software environment and
functional description of the operating system.

Terminal Usage: log-in/log-out procedures, terminal types,
special keyboard control characters.

Programming Techniques: creating programs, loading
programs, storing programs, program size considerations,
using system variables, conserving space.

Using I/O Devices: general concepts of input/output,
specific device characteristics.

Library Utility Programs: functional characteristics, how
to run them.

MUMPS-11 Programmer's Reference Card (DEC-11-MMPCA-D-D)

Pocket reference card containing: command and function
summaries, messages, symbology, character set, etc.

Introduction to MUMPS-11 Language (DEC-11-MMLTA-C-DN1)

Step-by-step tutorial introduction to the MUMPS-11 Language.

MUMPS-11 Release Notes (DEC-11-MMGSA-B-D)

xiii



An overview of the MUMPS-11 software package containing
useful hints and tips for MUMPS-11 users.

Sources of Supporting Information

The following paragraphs 1list applicable PDP-11 and MUMPS-11
documentation.

Standard PDP-11 Documentation

ppP-11/15, PDP-11/20, PDP-11/34, PDP-11/40, PDP-11/45, PDP-11/50,
PDP-11/70 PROCESSOR HANDBOOKS

Contain information on System Architecture, Addressing Modes,
Instruction Set, Programming Techniques, Arithmetic Element
Operations.

PDP-11 Peripherals and Interfacing Handbook

Contains programming, information on all PDP-11 peripheral devices,

including: Teletype!, LA30/LA36 DECwriters, VT05/VT50, VT52 and
VT55 video displays?, disks, DECtape, magtape and paper tape.

MUMPS-11 Documentation

In addition to this manual, the following MUMPS documents are
relevant:

MUMPS-11 Language Reference Manual

«

Language Fundamentals, Syntax, Operator Commands and Functions

MUMPS-11 Programmer's Guide

System Overview, I/0 Devices, Using the Terminal, Programming
Techniques, Library Utility Programs

PDP-11 MUMPS Programmer's Reference Card

Summary of Syntax Operators, System Variables, Commands, Functions,
Error Messages and System Utility Programs

Introduction To MUMPS-11 Language

Step-by-step tutorial approach to the MUMPS-11 Language

MUMPS-11 Release Notes

An overview of the MUMPS-11 software package containing useful hints
and tips for MUMPS-11 users.

1. Teletype is a registered trademark of the Teletype Corporation.

2. Additional information on the VT05, VT50, VT52 and VT55 video
terminals is provided in DEC-00-H4AC-D, DEC-00-OVT5A-A-D,
EK-VT5X-0P-001 and EK-VT55A-TM-002, respectively.

xXiv



The following symbols are used throughout this manual:

Symbol Definition

</ Used

— Used
CTRL Used
CTRL

UNDERLINING Used

+U or ~U Used

as

line or command terminator -~ use either
Carriage RETURN or ALTMODE.

to place spaces where desired.

with special system control
key while striking designated character.

with examples of user-typed

as

\ Used as
BREAK Used by
Used to

chosen.

echo for CTRL/U keyboard
echo for RUBOUT keyboard
operating BREAK key.

indicate that one of the

XV

characters. Depress

terminal input.
command.

command.

enclosed items must be
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CHAPTER 1

INTRODUCTION

This manual provides reference information for system managers and
operators using the MUMPS-11 time-sharing system.

The first three chapters are intended to help new users build and
configure a MUMPS-11 system for the first time. These chapters
contain procedures for building, 1loading, system generation and
initialization. Each operation is described in a simple step-by-step
fashion so that a MUMPS system can easily be brought into operation.
As the wuser gains familiarity with the system through actual
operation, more sophisticated operating techniques can be employed.
Chapters 4, 5 and 6 contain reference information needed by the MUMPS
system manager/operator to maintain the MUMPS system.

This chapter summarizes the contents of the manual as a whole and
lists associated documents, system software, and materials required to
install a MUMPS-11 system.

Chapter 2 describes how to run the MUMPS System Builder program in
order to select and link together the various DEC- and user-supplied
modular software components of the MUMPS-11 system into a basic system
that is ready for system generation.

Chapter 3 describes the system-generation process including: how to
load the System Generator program (SYSGEN) , preoperational
considerations, and detailed descriptions of each of SYSGEN's
questions and the appropriate responses. Following the procedures in
this chapter, the user specifies the particular hardware environment
desired, and the MUMPS-11 system is tailored to those specifications.

Chapter 4 contains reference data on the use of the MUMPS-11 console
terminal and the PDP-11 Control Console Switch Register switches.
Also provided is information concerning 1loading and starting the
system, creating system backup, and system shutdown.

Chapter 5 describes MUMPS-11 system error detection features and
various recovery procedures for both hardware and software errors.

Chapter 6 describes how to use the MUMPS-11 System Utility Programs.
(Library Utility Programs are described in the MUMPS-11 Programmer's
Guide.) These programs provide the system manager/operator with the
tools necessary to maintain the system on a day-to-day basis.

1.1 HOW THE MUMPS-11 SYSTEM IS SUPPLIED

The MUMPS-11 software kit is supplied on magtape or RKO5 and RKO06
cartridges. It contains the MUMPS System Builder and program object
modules, MUMPS SYSGEN, the System and Library Utilities, and the MUMPS
Backup and Utility System.

1-1



INTRODUCTION

1.1.1 MUMPS-11 System Builder

The MUMPS-11 System Builder contains the System Build operating system
and System Build programs that are necessary to generate a basic MUMPS
system, and the program object modules for the MUMPS-11 operating
system.

In addition to the tape containing the MUMPS SYSGEN and Utility
Programs, and the tape containing the MUMPS Backup and Utility System,
there are four versions of System Build tapes for use with the
different disk types. Depending on which disk type 1is in your
configuration, you can choose one of the four System Build tapes (see
Table 1-1). The tape you choose will be used to create your system
disk.

Table 1-1
MUMPS-11 Tape Identification

Tape Name 7-Track 9-Track
Magtape Kit Magtape Kit

MUMPS System Builder X X
(RKO5 image)

MUMPS System Builder X X
(RK06 image) :

MUMPS System Builder ‘ X X
(RP02, 03 image)

MUMPS System Builder X X
(RP04, 05, 06 image)

MUMPS SYSGEN and Utility X X

Programs

MUMPS Backup and Utility X X

System

1.1.2 MUMPS SYSGEN, System and Library Utility Programs

The MUMPS-11 SYSGEN and Utility Software consists of the programs
listed below. Associated subprogram names are shown in parentheses.

System Utility Programs:

BCS Broadcast

CTK System Caretaker (CKO)

DAT Date Set

DBT Disk Block Tally (TAL, KIL)
DMP Disk Block Dump (DCB)



3GP
KTR

MSP

RKC
RSJ
RST
SS

SDP

SIF
SSD
STU

SYSGEN

TIM

TPl
through
TP8

INTRODUCTION

Global Place (%MU)

Caretaker Reporter

Modify System Parameters (MSU, %MU, MSD, MBP, MUX, KIL,

MMD)

Copy RKO5 Disk Packs
Restore Job

Restore Devices
System Status

Sequential Disk Processor Space Allocator (SD1,
sb3, KIL, TAL)

System Information (SS)
System Shutdown

System Startup (%T, %D, CTK)

MUMPS System Generator (SGl through SG8, MSU, $%MU,

MBP, MUX, MMD)

Time Set

System Test Package

Library Utility Programs and Subroutines:

3D

3FD
3GD
3GL
%GR
3GS
3GT
3GU
3GV
310
31U
30D
30P
$PD

3$PL

Date Subroutine

Fast Program Directory Lister
Global Directory

Global Lister

Global File Restore

Global File Save

Global Trace

Global Utilization

Global View

I1/0 Device Assignment Subroutine
IN USE Message

Octal/Decimal Converter
User/Operator Communicator
Program Directory Lister

Program Load

sbz2,

MSD,



INTRODUCTION

%PS Program Save
3T Time Subroutine

In addition, a program editor resides in +*%.

1.1.3 MUMPS Backup and Utility System

The MUMPS Backup and Utility System permits the creation of physical
backup on any user-specified mass storage media supported by MUMPS.
The MUMPS system manager may backup or save the contents of any
MUMPS-created disk, tape, global file directory or individual global
file. For further details, refer to Appendix I.

1.1.4 Documentation

The following subset of the documentation described in Section 1.1 is
provided as part of the MUMPS-11 software package:

MUMPS-11 Language Reference Manual
MUMPS-11 Programmer's Guide

MUMPS-11 Operator's Guide
Introduction to MUMPS-11 Language
MUMPS-11 Programmer's Reference Card
MUMPS-11 Release Notes

1.2 REQUIRED MATERIALS

In order to create backup copies of a system, a number of certified
DECtapes, magtapes and disk packs may be needed. However, no specific
recommendations can be made as to the quantity of these materials.
Such a determination depends directly upon both the user's hardware
configuration and the specific backup procedures that are to be
utilized. For any particular hardware configuration, several
different backup procedures can be employed.



CHAPTER 2

BUILDING THE BASIC SYSTEM

2.1 INTRODUCTION

MUMPS-11 software is constructed from a number of modules that are
supplied to the user as binary files (object modules). Some of these
modules, like the interpreter, I/0 Processor, time-sharing monitor,
and others, must always be part of the system. Other modules, which
implement optional system hardware/software features, such as floating
point operations, additional I/0 devices and terminals or sequential
disk processing, can be included or omitted as desired. Special
user-constructed modules for non-standard devices can also be
included. This lets each user tailor the system to his exact needs
for both hardware and software. This is a two-step process. The
first step consists of selecting a group of modules that suit the
user's hardware configuration, then linking those modules to form the
Basic System. These procedures are described in this chapter. The
Basic System is a special minimum capability system, the sole purpose
of which is to allow operation of the MUMPS System Generator Program
(SYSGEN) . This is the second step in the MUMPS configuration process
and is described in Chapter 3.

2.2 SUMMARY OF OPERATIONS

The procedures for building the Basic System are automated by a
special program called the MUMPS System Builder, or simply SYSBLD.
SYSBLD runs an interactive question/answer session with the system
manager to obtain the required information to build the system.
SYSBLD then uses the MUMPS SYSBLD programs, PIP, IND, and TKB to
create the Basic System!?. See Figure 2-1 for a typical SYSBLD
session. When SYSBLD completes its operation, the Basic System is
ready to be loaded and started, in preparation for system generation
(Chapter 3). A loadable copy of the Basic System (on either magtape
or disk cartridge) can be used as a backup to the system. Two copies
of the system load map are output to aid the system manager in using
the system and in diagnosing error conditions. One copy is placed on
the system backup media, and the other is output to either the console
terminal or the 1line printer. The principal steps in building the
Basic System with magtape distribution are summarized in Table 2-1.

1. This is a special configuration of the MUMPS System Build (MSB)
Operating System to be used only for building a MUMPS-11 system.
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Table 2-1
Summary of System Build Steps-Magtape Distribution

1. Mount the DSC (Disk Save and Compress copy utility) magtape on
drive 0.

2. Boot the device and DSC program will come up.
3. Mount the MSB (MUMPS System Build) tape on drive 0.

4. Enter the command to copy the system image onto the system
disk.

5. Boot the disk to bring up the System Builder.

6. Mount the MUMPS object tape on Drive 0, and answer the
questions on the console.

7. Type @BUILD to initiate the System Builder question/answer
session.

2.3 PREOPERATIONAL INFORMATION

This section describes the 1nformat10n required by the system manager
prior to building the system.

2.3.1 General

The system manager should be familiar with the PDP-11 hardware
configuration to be used. Specifically, the following information
should be on hand:

e Processor type (PDP11/10, 11/20, 11/34, 11/40, 11/45, 11/50 or
11/70)

e Availability of hardware arithmetic unit(s) (EAE, EIS, or FPP)
e Memory size

e Availability and typé of: magtape, data sets, DH-11], DzZ-11
Multiplexers, and CPU-to-CPU devices (via DL-11 controllers)

e Whether the Sequential Disk Processor (described in the
MUMPS-11 Programmer's Guide) is desired

e Whether the $M Function is desired

2.3.2 Reserved Devices

The system manager can incorporate up to four standard or non-standard
I/0 devices into the system as Reserved Devices. 1In addition to
interfacing the device and its controller to the PDP-1ll processor, the
programmer must write a device driver program to operate the device.
Design criteria and instructions for writing these device drivers are
provided in Appendix I, of the MUMPS-1ll Programmer's Guide. The
drivers must be available at system-build time 1in object module
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(binary file) form. System managers or programmers who are to write
their own drivers for reserved devices, must have a good working
knowledge of the System Builder software, including the PDP-1l1
assembler and the System Utility Programs.

2.4 ERROR CONDITIONS

If the user discovers a typing error in a line before the terminating
Carriage RETURN is typed, it can be corrected in one of two ways. One
method is to use the RUBOUT key to delete single characters, beginning
with the last character typed. Each time RUBOUT is typed, a character
is deleted, progressing from right to left. The other method 1is to
use the CTRL/U function to delete the entire line (press CTRL key and
type a U). Errors discovered after the Carriage RETURN is typed will
simply cause the question to be reissued. Logical errors, such as
responding with a NO answer when a YES is desired, can be corrected
only by initiating a new SYSBLD session. These are the only types of
errors a user should encounter.

2.5 SYSTEM STARTUP WITH BOOTSTRAP ROMS

The step-by-step startup procedure for using the various bootstrap
ROMS is described in the following sections.

2.5.1 Using BM792-YB Bootstrap ROM

The following procedures are used in starting up the BM792-YB
bootstrap ROM:

1. Depress HALT.
2. Set the console switches to 173100.
3. Depress LOAD ADDRESS.

4. Enter the address of the load device in the console switches:

RK11l Disk 177406
RK611 Disk 177462
RP11 Disk 176716

TCll DECtape 177344
5. Lift up the HALT key.

6. Press START.
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2.5.2 Using MR11-DB Bootstrap ROM

The following procedures are used in starting up the MR11-DB bootstrap
ROM:

1. Depress HALT.
2. Enter the address of the load device in the console switches:
RK611 Disk 173100
RK11l Disk 173110
TCll DECtAPE 173120
TM11 Magtape 173136
RP11 Disk 173154
3. Depress LOAD ADDRESS.
4. Lift up the HALT key.

5. Press START.

2.5.3 Using BM873-YA Bootstrap ROM

The following procedures are used in starting up the BM873-YA
bootstrap ROM:

1. Depress HALT.

2. Enter the address of the load device in the console switches:

RK611/RH70 Disk 173000
RK11/RH70 Disk 173010
TCll DECtape 173030
TM11l Magtape 173050
RP11 Disk 173100
KL11/DL1l1 173210
TAll Cassette 173230
PCll Papertape 173312

3. Depress LOAD ADDRESS.
4. Lift up the HALT key.

5. Press START.

2.5.4 Using BM873-YB Bootstrap ROM

The following procedures are used in starting up the BM873-YB
bootstrap ROM:

1. Depress HALT.

2. Enter the address of the load device in the console switches:

RH11/RS04 Disk (unit 0) 173000
RH11/RS04 Disk (unit in switch register) 173002
RK11l Disk (unit 0) 173030
RK11l Disk (unit in switch register) 173032
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TCll DECtape (unit 0)

TM11l Magtape (unit 0)

RK611 Disk

RH11/RH70/TM02/TUl6 Magtape (unit 0)
RH11/RH70 Device Combination (unit zero)
RH11/RH70 Device Combination (unit in
switch register)

RH11/RH70/RP04 Disk (unit 0)
RH11/RH70/RP04 Disk (unit in switch
register)

RP11/RP02/RP03 Disk (unit 0)
RP11/RP02/RP03 Disk (unit in switch
register)

KL11/DL11l Console Terminal Reader
PCll Papertape Reader

Depress LOAD ADDRESS.

For units other than 2zero, enter unit number
register.

Lift up the HALT key.

Press START.

in

2.5.5 Using M9301-YA or M9301-YB Bootstrap ROM (PDP-11/34)

The following procedures are used in starting up the

M9301-YB bootstrap ROM.

1.

2.

single
zero.

Press the console buttons marked CNTRL
simultaneously.

Press the console buttons marked CNTRL
simultaneously.

DB - RH1l1l Disk

DK - RK1ll Disk

DP - RP11 (RP02/03) Disk

DS - RS04 Disk

DT - TCll DECtape

MM - TM02/TUl16 Magtape

MT - TM11/TUl0 Magtape

PR - PCl1l/PR11 Paper Tape Reader

TT - KL11/DL11l Console Terminal Reader

M9301

and

and

In response to the "$" prompt on the console terminal,
one of the following:

M9301-YB

M9301-YB
M9301-YB

The two alphabetic characters may be followed by an o

octal digit for bootstrapping from units other than
Such alphabetic characters (and octal digit) m
terminated by a Carriage RETURN.

2.6 DETAILED DESCRIPTION OF OPERATION - MAGTAPE DISTRIBUTION

This section provides
System for
magtape.

detailed procedures for building

the

173070
173110
173136
173150
173230
173232

173320
173322

173350
173352

173510
173620

switch

-YA or

HLT/SS

BOOT

enter

only

only

only

ptional

ust be

~Basic

MSB software and MUMPS modules that have been supplied on

(See Section 2.7 for disk pack distribution.)
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NOTE

All user keyboard responses are
terminated by Carriage RETURN. In the
examples that accompany the text, user
responses are underlined.

2.6.1 Ldading Procedures - MUMPS-11 System Builder

The following paragraphs describe the procedures to be followed when

loading

and starting the MUMPS System Builder (MSB) from magtape. As

described in Chapter 1, the MSB software is supplied either on magtape
(7- or 9-track), or RKO5 or RKO6 cartridge disk.

NOTE
Prior to building your system, be sure

to format any fresh disk packs with MBU
(see Appendix I).

Mount the DSC (Disk Save and Compress) utility tape on the
magtape drive as follows:

A. Make sure the write enable ring is removed from the tape.
B. Mount the tape on drive number 0.

C. Position the tape at LOAD POINT (see Appendix G).

D. Set the ON LINE/OFF LINE switch to ON LINE.

Boot the magtape by activating the hardware read-only memory
(ROM) bootstrap as described in Section 2.5.

(The copy utility DSC will now be loaded and started.)

Dismount the DSC tape and mount the MSB (MUMPS System
Builder) tape on drive 0.

Copy the MSB system from magtape onto a formatted disk as
shown below. If the disk has not been formatted, see
Appendix I.

A. Load a scratch disk to be used for MSB on disk drive 0.

B. If the MSB tape is mounted on a TUl0 or TS03 magtape
drive, type the following command to DSC:

DSC>MT: /VEC=224_/

C. If the scratch disk is mounted on an RP02 or RP03 disk
drive, type the following command to DSC:

DSC>DP:/VEC=254_/
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NOTE

These two command lines must be typed (if
applicable to your system configuration) due to
a conflict between the vectors for these devices
and for other possible system devices.

D. Type the following command 1line to DSC in order to
transfer the proper version of MSB for your disk from
the magtape.

DSC>xXxx:=mm:XxXSYS,/

where xx= DK for RKO05
DM for RKO06
DP for RP02,03
DB for RP04,05,06

mm= MT for TUl0 or TS03 magtape drives
MM for TJUl6 magtape drives

(The tape will now be searched for the correct MSB file which
will be copied to the disk. When this is completed, DSC will
respond with "DSC>".)

Halt the system and remove the MSB tape.

Boot the disk in the manner described in Section 2.5. The
MUMPS System Builder should announce itself as follows:

** M S B ** V4B
After several intermediate lines of printing, the user will
be asked to enter the time and date with the following
message:
>* PLEASE ENTER TIME AND DATE (HH:MM MM/DD/YY) [S]
The user should respond with the correct time and date.
Example:

20:55 2/6/77/

After entering this information, mount the MUMPS object tape
on drive 0.

MSB will request the user to enter the type of magtape device
containing the MUMPS object tape. If this 1is a
TM-11/TU10-TS03 type drive, respond with MT. If this is a
TJUl6/TUl6 type drive, respond with MM.

All information from the MUMPS object tape will be copied
onto the disk.

Once this process has completed, MSB will display the various
options available to the |user. At this point, the MUMPS
object tape should be dismounted.
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12. 1If the user has any user device drivers for MUMPS, they
should be transferred to the MSB disk. These device drivers
must be in an RSX-11lM V3 object module format. Section 2.6.2
describes this procedure.

13. 1In order to start the build procedure for MUMPS, the user
should type "@BUILD".

(Figure 2-2 shows a SYSBLD startup with magtape distribution.)

NOTE

If MSB does not print its identification
and the processor halts, an error
occurred in the copy operation. Retry
the procedure beginning at Step 1. If
the error persists, it will be necessary
to obtain a new tape.

2.6.2 User-Created Object Modules

Once MSB is loaded, any object modules of drivers for reserved 1I/0
devices must be loaded onto the system disk. This is accomplished,
using PIP as follows:

1. Mount the tape (after removing its write enable ring)
containing the device driver object modules, on the
appropriate drive.

2. Select a drive unit number from 0-7.

3. Set drive control switches as follows:

A. Magtape Input
a. Position tape at LOAD POINT (Appendix G).
b. Set OFF LINE/ON LINE switch to ON LINE.
B. DECtape Input
a. Set the WRITE ENABLE/WRITE LOCK switch to WRITE LOCK.
b. Set the LOCAL/REMOTE switch to REMOTE.

4. Transfer each module from the tape to the system disk by
using one of the following command strings, as applicable:

Magtape Input

>PIP SY:<MTn:filnam.0OBJ./ TUl0 or TS03
>PIP SY:<MMn:filnam.OBJ</ TJUl6

DECtape Input

>

>PIP SY:<DTn:filnam.0OBJ.’/
where:

n = unit number
filnam = file name of object module
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When all modules are transferred, terminate PIP operations by typing
CTRL/Z, and carriage RETURN.

>12</

2.6.3 Answering SYSBLD Questions

Section 2.8 describes each SYSBLD question along with the appropriate
responses. Answers to SYSBLD questions are either Y (for YES) or N
(for NO) followed by a Carriage RETURN.
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SYSTEM BUILD COMMAND FILE FOR MUMFS~11 V4R

W

S

IF %X.%/FU

OV

wr 6 wr IE W JE s IE W JE e IE W I wr IE W JE s IE W IE W ¢ e J¢ W w T w e

K

IS YOUR COMFUTER A PDF-11/45 OR PDP-11/707% LY/NI1IY

DOES YOUR COMPUTER HAVE A FLOATING FOINT FROCESSOR? LCY/NIRY
DOES YOUR COMPUTER HAVE MORE THAN 28K? LY/NI1!Y

DOES YOUR COMFUTER HAVE RP047 RFO5» OR RFO6 DISKS? LY/NI!Y
DOES YOUR COMFUTER HAVE RK&611/RK0& DISKS? LY/NIIN

DOES YOUR COMFUTER HAVE TM11/TU10-TS03 MAGTAFPE? L[Y/NIIN
DOES YOUR COMPUTER HAVE TJU16/TU1l6 MAGTAFET LY/NI1Y

[0 YOU WANT SUFFORT FOR EBCDIC TAFE FORMATS? LY/NIIN

D0 YOU HAVE DECTAFES ON YOUR COMPUTER? LY/NI13Y

D0 YOU WANT SUFFORT FOR THE SEQUENTIAL DISK FROCESSOR? LY/NIIN
DO YOU WANT THE $M FUNCTION? LY/NIIN

DO YOU HAVE DH-11 MULTIFLEXERS ON YOUR COMFUTER? LCY/NI1IY

[0 YOU WANT DH-11 MODEM SUFFORT (DM-11EBE)7? LY/NIIY

R R A R AR AR R R R R R A

S
€

DO YOU HAVE DZ-11 MULTIPLEXERS ON YOUR COMFPUTER? LY/NI1Y

N
3 -

DO YOU WISH LOWER CASE TERMINAL INPUT? LY/NIIN

W
3 ‘e

DO YOU WANT SUPFORT FOR CFU-CFU COMMUNICATIONS (DL-11)7 LCY/NIIN

N
€ -

DO YOU WANT DMC-11 SUFPFORT? LY/NIIN

s
>

A
¥ -

00 YOU WANT SUPFORT FOR DL-11E DATASETS? LY/NIIN

13

N

I wr I w I W -

DO YOU WANT SUFFORT FOR INTER-JOB COMMUNICATION? LY/NIIY
DO YOU HAVE A CARD READER? LY/NIMY

[0 YOU WISH 029 CODE SUFFORT? LY/NIMY

no YOU WISH 026 CODE SUFFORT? LY/NIIN

WILL YOU ERE ADDING USER DEVICE DRIVERST LY/NIIN

WE WILL NOW TASK RUILD YOUR NEW SYSTEM

WOV W W W W W W WV

6 wr W wr wr 6 e

DO YOU WANT THE MAP ON THE LINE FRINTER? LY/NI1?Y

Figure 2-1 Typical System Build Session
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2.6.4 Restarting the Basic System from DECtape or Magtape

When MSB completes its operation, the MUMPS Basic System resides on
DECtape or magtape. Since the user may not wish to proceed with MUMPS
system generation until some later time, the following paragraphs
describe how to restart the Basic System using the backup tape created
by MSB.

1. Mount the MSB-created backup tape on the appropriate drive
(DECtape or magtape).

2. Set the drive control switches as follows:
A. DECtape Drives
a. Set the unit number switch to 0.
b. Set the LOCAL/REMOTE switch to REMOTE.
Cc. Set the WRITE LOCK/WRITE ENABLE switch to WRITE LOCK.
B. Magtape Drives
a. Set the unit number to 0.
b. Remove the write enable ring from the tape reel.
C. Set the OFF LINE/ON LINE switch to ON LINE.

3. For all PDP-1l1's (except the PDP-11/34) boot DECtape or
magtape by activating the hardware read-only memory (ROM)
bootstap via the SWITCH REGISTER switches, as described
below:

A. Set the console ENABLE/HALT switch to HALT.

B. Set the console SWITCH REGISTER switches to the hardware
g?gy?trap ROM address for DECtape or magtape (see Section

C. Press the LOAD ADRS switch.

D. Set the ENABLE/HALT switch to ENABLE.

E. Press the START switch.

4. For the PDP-11/34, boot DECtape or magtape by activating the
read-only memory (ROM) bootstrap via the console buttons, as

described below:

A. Press the console buttons marked CNTRL and HLT
simultaneously. -

B. Press the console buttons marked CNTRL and BOOT
simultaneously.

C. When the system prints a $, respond by typing either 'DT'
for DECtape or 'MT' for magtape.

The tape should now spin, indicating that MUMPS is being loaded. When
the tape halts, wait two minutes, LOWER ALL SWITCHES and then sign
onto MUMPS by hitting CTRL C (press CTRL and C on the terminal
simultaneously).
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The MUMPS image is transferred from the tape to memory, where it is
automatically started. Thereafter, MUMPS waits for the user to
log-in, in preparation for system generation (see Chapter 3). If
MUMPS must be halted during SYSGEN for any reason, it can be restarted

using the bootstrap loader for magtape or DECtape, as described in
Section 2.6.4.

Kk MO8 ROKKk V4R

FRED DKO$=8Y0?

=MOU DKOIMSERVAR

*RBLLy 2T8TARTUR

X FLEASE ENTER TIME AND DATE (HHIMM MM/DLU/YY) L8131 2/6/77 19335
=TIM 276777 19135

> e

MUMFS V4R SYSTEM RUILI. MOUNT MUMFS ORJECT TAFE ON
DRIVE 0.

s

MM~ TJULS/TULS MAGTAFE

MT - TM11/TUL0~-TS03 MAGTAFE

=% WHAT I8 THE TYFE OF MAGTAFE DRIVE (MM OR MT) L81: MT
=.0A MT?

FING Ll 30TFLX

FFLX B8Y L/ZRS=MT LKy KK X/ T0

FUNL MTE

FHET AULC=01y21

FPIF STARTUF  CMIO/NV=L200y 20018 TARTUF » CMI

FBET AULIC=L20052001

W Tt g
aer car e NS cEs

<>

ERUTLD - BUILD A NEW VERSION OF MUMFS
EMEU - LOAD MEU
EMUMFS ~ LOAD LAST RUILD MUMFS BASELINE SYSTEM

R R
ar er Er wr E

2@ CEOF:
+@RUTLD

Figure 2-2 SYSBLD Startup with Magtape Distribution

2.7 DETAILED DESCRIPTION OF OPERATION - DISK PACK DISTRIBUTION

This section provides detailed procedures for building the Basic
System for MSB software and MUMPS modules which have been supplied on
disk (RKO5 or RK06). (See Section 2.6 for magtape distribution.)

NOTE
All user keyboard responses are
terminated by Carriage RETURN. 1In the

examples that accompany the text, wuser
responses are underlined.
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2.7.1 Preoperational Information

The disk pack distribution media consists of two RKO5 or RKO06
cartridges. One of the cartridges contains the MUMPS System Builder
(MSB) operating system, the MUMPS object modules, and the MUMPS Backup
and Utility System. The other cartridge contains a runnable
pre-configured MUMPS system with minimal hardware support, the MUMPS
SYSGEN programs, the System Library, and the Editor.

The System Manager uses the MSB cartridge to create a new basic MUMPS
system, and then "merges" the new basic MUMPS system with the MUMPS
cartridge during SYSGEN to produce a customized MUMPS System. This
process can be repeated as frequently as desired.

CAUTION
Do not proceed without making a copy of

both disk cartridges (refer to Appendix
I for instructions).

2.7.2 Loading Procedures - MUMPS-11 System Builder

The following paragraphs describe the procedures to be followed when
loading and starting the MUMPS System Builder (MSB) from disk.

1. Load the disk containing the MSB software on unit 0 (write
enabled) .

2. For all PDP-11's, except the PDP-11/34, load and start MSB by
activating the hardware read-only memory (ROM) bootstrap via
the SWITCH REGISTER switches, as described below.

A. Set the console ENABLE/HALT switch to HALT.

B. Set the console SWITCH REGISTER switches to the
appropriate address for RK1l loading (see Section 2.5).

C. Press the LOAD ADRS switch.
D. Set the ENABLE/HALT switch to ENABLE.
E. Press the START switch.
3. For the PDP-11/34, load and start MSB from the system disk by
using the ROM bootstrap via the console buttons, as described

below:!

A. Press the console buttons marked CNTRL and HLT
simultaneously.

B. Press the console buttons marked CNTRL and BOOT
simultaneously.

C. When the system prints a $, respond by typing 'DK', to
boot the disk.

At this point, the MUMPS System Builder starts and identifies itself

1. For information on the 11/34 console, and instruction set, refer to
the KY11-LB Programmer's Console Maintenance Manual, EK-KY1llL-MM-001,
and the PDP 11/34 Processor Handbook, EB 05710 76.
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at the console terminal by printing its name and version number:
% M S B ** V4B

Respond to the time and date message in the format specified.
Instructions will be displayed indicating the various options
available to the user. 1In order to start the system build procedure,
type @BUILD. Refer to Figure 2-3 for a SYSBLD Startup with RKO05
distribution.

2.7.3 Running SYSBLD

Once @BUILD has been typed, SYSBLD begins its interactive
question/answer session with the |user. Section 2.8 describes each
SYSBLD question with the appropriate responses. Once these questions
have been answered, the interactive portion of SYSBLD's operation is
complete and the actual system building process begins. SYSBLD calls
the various MSB system programs required to perform this task. SYSBLD
then prints out a message stating that the user may now boot MUMPS
(for all RK disks, type: BOO MUMPS).

If the user wishes to complete the system generation at this time, the
MUMPS cartridge should be mounted on drive 0, and the user should sign
onto MUMPS with Control C and CALL the program SGl (see Section 3.7).
The user should ensure that all console switches are lowered before
signing onto MUMPS. :

¥ M8 B kX V4R

FRED DKL $=85Y01

MO DKL IMERVAR

FRLLy 2I8TARTUR

wk FLEASE ENTER TIME AND DATE (HHIMM MM/DD/ZYYD L8131 19350 2/7/77
=TIM V980 2/7/77

S

TYFE @RUILI TQ RUILD MUMFS V4R
TYRFE @MEU TO LOAD ¥k MEU k¥
TYFE @MUMFS TO LOAD A RUILT MUMFS SYSTEM

@ HEQF-
@RUTLI

A
i
s
H
s
H
.
¥
s
=3
e
@
@

Figure 2-3 SYSBLD Startup with RKO5 Distribution

2.7.4 Restarting the Basic System From Disk

When MSB completes its operation, the MUMPS Basic System (MSB) resides
on disk. Since the user may not wish to continue with system
generation until a later time, the following paragraphs describe how
to restart the Basic System using the MSB disk:

1. For all PDP-11's except the PDP-11/34, boot the MSB disk by

activating the hardware read-only memory (ROM) bootstrap, as
follows:
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A. Set the console ENABLE/HALT switch to HALT.

B. Mount and load the MSB disk of the disk drive.

C. Set the console SWITCH REGISTER switches to the
appropriate address for disk (see Section 2.5).

D. Press the LOAD ADRS switch.
E. Set the ENABLE/HALT switch to ENABLE.
F. Press the START switch.

2. For the PDP-11/34, boot the MSB disk by activating the
hardware read-only memory (ROM) bootstrap, as follows:

A. Press the console buttons marked CNTRL and HLT/SS
simultaneously.

B. Press the console buttons marked CNTRL and BOOT
simultaneously.

C. When the system prints a $, respond by typing 'DK' or
'DM' for disk.

3. MSB now resides in core. Boot MUMPS by typing:
@MUMPS
After the basic MUMPS system has been loaded, the MSB disk should be

removed and the MUMPS SYSGEN program should be started as described in
Section 3.7.

2.8 SYSBLD QUESTIONS

The SYSBLD program asks the user a-series of questions in order to
determine the configuration of the Basic System. These questions are
described below. Answers to SYSBLD questions are either Y (for YES)
or N (for NO).

IS YOUR COMPUTER A PDP 11/45 OR PDP-11/70? [Y/N]:

If the MUMPS-11 system is being built to run on a PDP 11/45 or 11/70
processor, type Y; otherwise, type N. If the answer is Y, SYSBLD
skips the next question.

DOES YOUR COMPUTER HAVE A FLOATING POINT PROCESSOR? [Y/N]:

If this system has a floating-point processor, type Y; otherwise,
type N.

DOES YOUR COMPUTER HAVE MORE THAN 28K? [Y/N]:

If the processor has more than 28K words of usable memory, (i.e., the
system has the memory management option), type Y; otherwise, type N.
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DOES YOUR COMPUTER HAVE RP04, RP05, OR RP06 DISKS? [Y/N]:

If this system has RP04, RP0O5 or RP06 disks, type Y; otherwise, type
N. If the system has an RP04, RP05, or RP06 disk, but does not have
EIS, it is an-invalid configuration under MUMPS-1l. Therefore, SYSBLD
ceases its system build and outputs the following error message:

THE CONFIGURATION YOU HAVE SPECIFIED IS NOT SUPPORTED BY
MUMPS-11. USE OF THE RH11/RJP04 DISK SYSTEM REQUIRES THE EIS
INSTRUCTION SET. PDP-11/45 AND PDP-11/70 PROCESSORS HAVE THE EIS
INSTRUCTIONS BUILT INTO THEM.

DOES YOUR COMPUTER HAVE RK611/RK06 DISKS? [Y/N]:

If this system has RKO6 disks, type Y; otherwise, type N.
DOES YOUR COMPUTER HAVE TM11l/TUl10-TS03 MAGTAPE? [Y/N]:

If this system has the TM1l magnetic tape system, type Y; otherwise,
type N. If the answer is Y, the following question is skipped.

DOES YOUR COMPUTER HAVE TJUl16/TUl6 MAGTAPE? [Y/N]:

If this system has the TJUl6 magnetic tape system, type Y; otherwise,
type N. If the answer is N, the following question is skipped.

DO YOU WANT SUPPORT FOR EBCDIC TAPE FORMATS? [Y/N]:

This question is only asked if the user selected a magtape option. 1If
N is answered to this question, there is a restriction to the ASCII
character set. If Y is answered, the EBCDIC translation table is
included, and the user's program can use both the ASCII and the EBCDIC
character sets through use of the ASSIGN command.

DO YOU HAVE DECTAPES ON YOUR COMPUTER? [Y/N]:
If the system has the TCll DECtape option, type Y; otherwise, type N.
DO YOU WANT SUPPORT FOR THE SEQUENTIAL DISK PROCESSOR? [¥Y/N]:

If the MUMPS-11 system is to use the Sequential Disk Processor (SDP)
software option, type Y; otherwise, type N. Refer to the MUMPS-11
Programmer's Guide for a description of the SDP.

DO YOU WANT THE $M FUNCTION? [Y/N]:

The $M function allows standard arithmetic and relational arithmetic
operations to be performed on numbers outside the normal range of
MUMPS numbers. If you want to use the $M function, type Y;

2-16



BUILDING THE BASIC SYSTEM

otherwise, type N. Refer to the MUMPS-11 Language Reference Manual
for more information on the $M function.

DO YOU HAVE DH-11 MULTIPLEXERS ON YOUR COMPUTER? [Y/N]:

MUMPS-11 can support up to 65 terminals. When more than 17 terminals
are to be used, the additional terminals can be operated through one,
two or three DH-11 multiplexers (one DH-11l can operate a maximum of 16
terminals). If DH-1l1l's are to be used, type Y; otherwise, type N.

DO YOU WANT DH-11 MODEM SUPPORT (DM-11BB)? [Y/N]:

This question is asked only if you answered Y to DH-11 multiplexers.
This feature provides support for the DM-11l modem control hardware
available with the DH-11l interface. If modem support is desired, type
Y; otherwise, type N.

DO YOU. HAVE Dz-11 MULTIPLEXERS ON YOUR COMPUTER? [Y/N]:

When more than 17 terminals are to be used, the additional terminals
can be operated through one to six DZ-11 multiplexers (one DZ-11 can
operate a maximum of eight terminals). If DZ-11's are to be used,
type Y; otherwise, type N.

DO YOU WISH LOWER CASE TERMINAL INPUT? [Y/N]:

This feature provides for lower-case terminal input. If Y is typed to
this question, both upper- and lower-case characters can be sent to a
MUMPS program from a terminal. If N is typed to this question, all
lower-case characters will be converted to upper-case on all
terminals.

DO YOU WANT SUPPORT FOR CPU-CPU COMMUNICATIONS (DL-11)? [Y/N]:

If central processor-to-central-processor communication using a DL-11A
controller on a 1local <(hardware) <circuit 1is desired, type Y;
otherwise, type N. If N is typed to this question, the following
question is asked.

DO YOU WANT DMC-11 SUPPORT? [Y/N]:

The DMC-11 communications controller provides for high speed, reliable
transmission of data to local or remote interconnected computers over
a serial synchronous link. If support for the DMC-1ll1l is desired, type
Y; otherwise, type N.

DO YOU WANT SUPPORT FOR DL-11lE DATASETS? [Y/N]:

MUMPS-11 provides full support for Bell type 103A datasets when
connected to the system via DL-11lE communications controllers. If one
or more datasets are to be used, type ¥; otherwise, type N.
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DO YOU WANT SUPPORT FOR INTER-JOB COMMUNICATION? [Y/N]:

If in-core job communication through a set of pseudo-devices is
desired, type Y; otherwise, type N.

DO YOU HAVE A CARD READER? [Y/N]:
If a CR-11 card reader is to be used, type Y; otherwise, type N.

DO YOU WISH 029 CODE SUPPORT? [Y/N]:

This feature allows support for 029 formatted cards. If support is
desired for these cards, type Y. If N is typed, 026 card support is
assumed.

DO YOU WISH 026 CODE SUPPORT? [y/N]:

This feature allows support for 026 formatted cards. If Y was typed
to the previous 029 code question, this question asks if 026 code is
to be supported as well. Type N if 026 code support is desired;
otherwise, type N.

WILL YOU BE ADDING USER DEVICE DRIVERS? [Y/N]:

MUMPS utilizes up to four user-specified non-standard I/0 devices.
Each device 1is operated by a user-created I/0 device driver program
module. The object module for each device used in the system must be
transferred onto the MUMPS System Build device. If user device
drivers are to be part of the MUMPS-11 configuration, type Y;
otherwise, type N. If Y is answered to this question, SYSBLD prompts
the user with the following question.

WHAT IS THE NAME OF YOUR DEVICE MODULE?
User enters a six-character name, for example:

XXXDRV/

where XXX is the three-character name for the device module. SYSBLD
then prints out:

WE WILL NOW PAUSE WHILE YOU TRANSFER YOUR OBJECT MODULE ONTO THE
SYSTEM DEVICE.
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SYSBLD will pause while you transfer your drivers, after which time it
will output the message:

WE WILL NOW TASK BUILD YOUR NEW SYSTEM.

DO YOU WANT THE MAP ON THE LINE PRINTER? [Y/N]:

If you want the memory allocation map to be printed on the line
printer, type Y; if an N is typed, the map is output to your
terminal.

After this, a message prints out indicating that certain features of
MUMPS were not required for your configuration. This message is
normal, and always prints out at this time if any System Build
questions have been answered N.

The final question SYSBLD asks is:

WHAT IS THE OUTPUT DEVICE? ("MM","MT","DT", OR "") [S]:

This allows you to save the just-built Basic System. The output
device can be TJUl6 (MM), TUl0 (MT), or DECtape (DT). Choosing the
final option ("") indicates that you are saving your Basic System to
the system disk. [S] indicates that string input is required to this
question.

This completes the interactive portion of SYSBLD's operation. At this

point, the actual system building process begins. SYSBLD calls the
" various MSB programs required to perform this task.
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CHAPTER 3

SYSTEM GENERATION PROCEDURES

3.1 INTRODUCTION

This chapter describes the procedures to be followed when using the
MUMPS-11 System Generator Program (SYSGEN) to tailor a MUMPS-11 system
to the user's hardware/software environment. SYSGEN does not create a
system, but modifies an existing one: the Basic System built as
described in Chapter 2. SYSGEN can be wused only with the Basic
System.

Modifications to some of the parameters of an existing (SYSGENed)
- system can be performed using the Modify System Parameters (MSP)
program described in Section 6.2.7. However, many modifications
require a new SYSGEN. If a user already has an operational MUMPS
system and wishes to reconfigure it, the SYSTEM MERGE option of SYSGEN
can be used. A SYSTEM MERGE will tailor the basic system to the
desired configuration while retaining the current data base.
Otherwise, a user must perform a logical save of the data base,
perform a normal SYSGEN, and restore the data base.

The MUMPS-11 Basic System is a minimum configuration system consisting
of: one terminal, one partition (4K words), one User Class Identifier
(UCI) and Standard Programmer Access Code (PAC).

When SYSGEN is loaded, it automatically begins an interactive dialogue
with the user that covers all system aspects in a step-by-step manner.
Once system generation is complete, the system manager is instructed
to save the system on the disk. At this point he should create a
backup copy on disk or tape. This can be done with the MUMPS Backup
and Utility System (see Appendix I).

Should the system manager wish to perform a subsequent system
generation, he must either build a new Basic System (see Sections

2.6.1 or 2.7.2) or load a backup copy of that system (see Appendix 1I)
before running the SYSGEN program.

3.2 ORGANIZATION

3.2.1 Program Structure

SYSGEN, though logically a single program, is physically segmented
into the following eight programs named: SGl through SG8. These
separate programs were constructed to allow SYSGEN operation in a 4K
word partition. As a part of the system generation process, SYSGEN
also uses five subprograms of the Modify System Parameters (MSP)
program: MSU (which calls %MU), MSD, MUX, MBP and MMD.
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3.2.2 SYSGEN Tape

As described in Chapter 1, SYSGEN is supplied by DEC on magtape (see
Section 3.7 for RKO5 and RK06 distribution). These tapes are called
SYSGEN tapes and contain both the System and Library Utility Programs
and the System Test Package. As shown in Figure 3-1, the layout of
these tapes is essentially the same. A single exception is that the
first record on magtape is a label record. The first eight entries on
the tapes contain the first eight program segments of SYSGEN (SGl1 -
SG8) ; the remaining program (MSP) and the other system and Library
Utility Program reside in the tape's library area.

MAGTAPE
LIBRARY

SYSGEN PROGRAMS
r N\ N
TAPE PROG PROG LAST
LABEL SG1 $G2 SG3 SG4 SG5 SG6 8G7 SG8 1 2 PROG

EOF—j EOF—T EOF—T EOF—-T EOF—-T EOFJ EOF-—T EOFJ I T—NAME T—NAME T—NAME LNAME 3
EOF'S
NUMBER OF
PROGRAMS

WHICH FOLLOW

Figure 3-1 SYSGEN Tape Logical Structure

3.3 ANSWERING SYSGEN'S QUESTIONS

User responses are terminated by a Carriage RETURN. Some gquestions
are interdependent, and SYSGEN may ask additional questions as a
result of the answer to a previous question. Answers to other
questions will cause SYSGEN to type a response to an answer. For
example, for each UCI specified, SYSGEN will respond with the physical
disk 1location of the associated directory. If an error is made,
SYSGEN will prompt the legitimate answers, then repeat the question.
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3.4 OPERATION

In its operation, SYSGEN uses the answers provided by the user to
perform a variety of tasks, including:

1. Allocation of memory.

2. Setup of the Job Table, System Queues, Partition Table,
Device Table, UCI Table, and the Disk Storage Allocation
Table.

3. Allocation of buffer space for terminals, CPU-CPU devices and
mass storage devices.

4. Setup of basic system hardware flags and status indicators.

5. Transfer of all DEC-supplied library utility programs to the
system UCI.

In addition, SYSGEN builds and initializes a special system global
called *SYS. This global is maintained by the Caretaker System
Utility Program which uses it to log chronologically a variety of
system status data. The Caretaker program is described in Section
6.2.2. The 4SYS global is described in Appendix F.

3.5 PREOPERATIONAL INFORMATION

The following paragraphs describe the detailed information that should
be on hand prior to beginning a SYSGEN session. In general, the user
should be thoroughly familiar with the hardware configuration to be
used, particularly:

1. Amount of memory available.
2. Number and type of I/O devices.

. Type and number of disk systems.

3

4. Number and size of partitions.

5. Type and number of communications controllers.
6

. The highest device vector address used.

Furthermore, the user should be sure that any user-written driver
object modules for non-standard devices he intends to use (refer to
Chapter 2) are included at System Build time. The user must also make
certain that all disks to be used by MUMPS have been initialized with
the MUMPS Backup and Utility System (see Appendix I). This system
will take care of formatting the disk, checking for bad blocks, and
setting up bit maps.

3.5.1 Memory Size

MUMPS-11 requires at least 24K words of memory and can use up to 124K
words. Memory increases by a factor of 4K. For example, 24K, 32K,
64K, etc.
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3.5.2 Disk Memory

There are four types of disk memory systems that can be used:

Disk
Type Disk System No. Drives

0 RK11/RK03 or RKO5 disk pack (RK)

©

drives (maximum)

1! RK611/RK06 cartridge disk (RM)
RF11/RS11 fixed head disk (RF)
RH11/RS04 fixed head disk (RS)

drives (maximum)
drives (maximum)
drives (maximum)

© 0 0 ®©

2 RP11-C/RP02 or RP03 disk pack (RP) drives (maximum)
3 RH11/RP04, RP05 or RP06 disk pack (RJ) 8 drives (maximum)
2(4 RP06 drives
(maximum) )

MUMPS-11 uses any one or all types, with the exception that disk
types 2 and 3 cannot be combined on the same system. At least one
drive of the types listed above is required. When there 1is more
than one type of disk system, a choice must be made as to which
system is to be the system device. The system device 1is always:
drive 0 of the specified disk system (i.e., RKO, RFO, RSO, RMO, RPO,
RJ0). It contains: the memory image of the operating system, the
global and program directories of the System UCI (UCI#1), and unless
otherwise specified, the global and program directories for all
other UCI's.

3.5.3 Partitions

A partition is required for each simultaneously logged-in terminal
user and each STARTed program. Systems with less than 28K words can
have up to 18 partitions, while systems greater than 28K words can
have up to 40 partitions. The system has both standard and special
size partitions. When a wuser 1logs in at a terminal, MUMPS-11
allocates a standard size partition or, if that is unavailable, any
special size partition greater than or equal to the standard size.
Special size partitions allow the wuser to allocate memory
efficiently. A user can START a program in a partition of a
specified size. Partitions can also be tied to specific terminals,
which will be described later.

Partitions are allocated in increments of 128 memory words.
Partition size can range from 128 words (minimum) to 4096 words
(maximum). Size is specified by the number of 128-word increments.
For example, 2 increments is a 256-word partition and 8 increments
is 1024 words. At least one standard size partition must be
specified and it should be at least 2K to allow the System Utility
Programs to run. :

Memory not used for partitions is automatically incorporated into
256-word buffers, for use by mass storage devices.

1. Only one of these three disk types (RM, RF or RS) may be used as
disk type 1. ‘

2. If RP06 disk drives are used, one physical RP06 is treated as two
logical RP04 or 05 drives; therefore, you are limited to four RP06
drives.

3-4
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3.5.4 1I/0 Devices

The number and types of I/O devices available, (including 1line
printer, paper tape, card reader, DECtape, magtape, and special
devices) must be determined. The controllers to which terminals are
connected must be specifically identified. The console terminal is
always assumed to be connected to either a KL11 or a DL1l1A
controller. Controllers for other terminals are grouped into four
classes:

Class Type
1 DC11
2 KL11
3 DL11lE, DL11lw
4 DMC11
5 DH11 (16 terminal multiplexer) or
Dz1l (8 terminal multiplexer)

Determine the number of terminals in each class, not including the
console terminal. The relationship between device numbers for
terminals (device numbers 1, 4 - 19 and 64 - 111) and the various
classes of controllers is shown below:

1. Class 1 controllers, if any exist, are assigned the lowest
device numbers (4 through 19).

2. Class 2 controllers, if any exist, are assigned device
numbers immediately following Class 1 controllers (up to
device 19).

3. Class 3 controllers, if any exist, are assigned device
numbers immediately following Class 2 controllers (up to
device 19).

4. Class 4 controllers, if any exist, are assigned device
numbers immediately following class 3 controllers (up to
device 19).

5. Class 5 controllers:

Multiplexer No. 1, if a DH multiplexer 1is attached to
devices 64 - 79 or if a DZ multiplexer is attached to
devices 64 - 71. (1)

Multiplexer No. 2, if a DH multiplexer 1is attached to
devices 80 - 95 or if a DZ multiplexer is attached to
devices 72 - 79.(1)

Multiplexer No. 3, if a DH multiplexer is attached to
devices 96 - 111 or if a DZ multiplexer is attached to
devices 80 - 87.!

1. The device number assignments for the DZ-11 multiplexer assume that
no DH1l's are assigned at the same time. For combined use of DH and
Dzll's, see examples a and b under item 5 (class 5 controllers), and
SYSGEN's multiplexer questions.
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Extra Multiplexers Necessary If Using DZ's:

Multiplexer No. 4 is attached to devices 88 - 95.
Multiplexer No. 5 is attached to devices 96 - 103.
Multiplexer No. 6 is attached to devices 104 - 111.

Example:

a. If a system has two DCll's, three DL1lA's, two DL1llE's,

three terminals on a DH1l multiplexer and three terminals
on a DZ1ll multiplexer, assignments are:

Device No. Controller
4 DC1l1
5 DC1l1
6 DL11A
7 DL11A
8 DL11A
9 DL11lE
10 DL11E
64 DH11 MUX #1
65 DH11l
66 DH11
80 DZ11l MUX #2
81 Dz1ll
82 DzZll

As the above example shows, when DH11 and Dz1l1
multiplexers are combined, DH1ll's always get the lowest
numbers. Because a DH1l multiplexer must have 16 devices
assigned (even though only three are being utilized
here), the DZ1ll multiplexer (MUX # 2) 1is assigned to
device number 80.

b. If there are: no DCll's, KL1l1l's, DL1llA's or DL11B's,
three DL11lE's, one DH11 with four terminals, and two
DZ1ll's with two terminals each, assignments are:

Device No. Controller
4 DL11lE
5 DL11E
6 DL11E
64 DH11 MUX #1
65 DH11
66 DH11
67 DH11
80 DZ11l MUX #2
81 Dz1l1l
88 DZ11l MUX #3
89 DZ11l

Note that in the previous example, MUX # 2 is a Dzll, and needs only 8
device numbers (vs. 16 for DH1l), so MUX # 3 must start at device
number 88.
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Each DCll-type controller has four selectable speeds (baud rates).
Table 3-1 lists the various models of a DCll controller along with the
associated baud rates and speeds.

Table 3-1
DC1l1l Baud Rates
SPEED SETTING

MODEL

0 1 2 3
DCl1l-AA 110 134.5 150 300
DC11-2AB 110 300 1200 1800
DC1l1-AC 110 150 600 1200
DC11-AD 50 110 134.5 150
DC11-AE 75 110 134.5 150
DC11-AG 134.5 150 300 1200
DC1l1-AH 110 134.5 600 1200
DC11-AX 110 134.5 150 (see note 1)
1. Speed 3 on a DCll-AX is a customer-specified non-standard

baud rate above 600 baud.

NOTES

A. If the user intends to use data sets, MUMPS assumes that
they are connected to DL11lE controllers. These controllers
are designed to interface to the BELL 103A Data Set.

B. It is assumed that CPU-CPU devices are connected to DL1l1lA

controllers (one for each 1line), and that the CPU's are
local (i.e., hardwired).

3.5.5 Directory Allocation

Up to 16 UCI's can be designated. SYSGEN normally allocates directory
space for programs and globals on the system disk. Storage area for
programs and globals wusually begins on the same disk unit as
associated directories. As programs and globals increase in size and
number, storage area will ultimately flow across disk unit and disk
system physical boundaries. The user may locate the directories on
any cylinder of any unit of any disk system. Or, he can choose not to
allocate any directory areas for a UCI. This might be done to
restrict the facilities available for programmer trainees.
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3.5.6 Restricting Disk Storage Space For Programs And Globals

SYSGEN also gives the user the capability of 1limiting program and
global storage to specific disk units or disk systems. This feature,
when used with the directory allocation options (described in Section
3.5.5), 1is very useful in helping the system manager to allocate his
disk storage areas for programs and globals.

3.5.7 Device Interrupt Vector Locations

Each I/0 device is hardwired to a memory word location in low memory,
usually below 1location 400 (octal). The MUMPS System Stack normally
grows downward in memory until this limit is reached. Because vector
space may exceed this limit in large systems, the system manager must
know the highest address used as a device vector, to allow SYSGEN to
set the MUMPS internal limit register appropriately.

3.6 STARTING PROCEDURE - MAGTAPE DISTRIBUTION

The following paragraphs describe the steps to be performed to load

and start SYSGEN with a tape distribution media. If the MUMPS Basic

System is not running, refer to Section 2.6 for loading procedures.
NOTE

SYSGEN must be used only with the
MUMPS-11 Basic System.

Perform the following steps to load and start SYSGEN:

1. Mount the SYSGEN tape on an appropriate tape drive.

2. Set the tape transport controls for magtape (7-track:
DEC-11-MMSYA-A-MB7 9-track: DEC-11-MMSYA-A-MBY9), as follows:
a. Remove the write enable ring from the tape reel.
b. Position tape at LOAD POINT.
c. Select drive number 0 through 3.
d. Set ON LINE/OFF LINE switch to ON LINE.

3. Begin MUMPS operation by logging in to the system at the
console terminal as follows:

a. Type CTRL/C (depress CTRL key, then type a C), or press
the BREAK key. MUMPS responds by typing:

MUMPS-11 V04B #1
UCI:

b. Immediately to the right of 'UCI:' type MGR (the system's
default UCI code), followed by a colon (:), followed by
the system's Programmer Access Code (PAC), which is:
CTRL/X CTRL/X CTRL/X. (Depress the CTRL key and type X
three times.)
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UCI:MGR:CTRL/X CTRL/X CTRL/X</

If no mistakes are made, MUMPS responds with its right
caret (>) prompting symbol. If an error message is typed
(SYNTX, etc.), repeat steps a. and b. (above). If an
'at' symbol (@) is typed rather than a >, make sure all
SWITCH REGISTER switches are in the OFF (down) position,
then repeat steps a. and b. above.

4. If a disk pack is to be the system device, mount a fresh pack
on drive 0. Set the drive switches to: POWER ON, ON LINE
and WRITE ENABLE. 1If other disk packs are to be used in the
system being generated, they should also be installed on
their drives at this time in the same way.

Exception - If a SYSTEM MERGE is being performed, then the
MUMPS data base packs should be mounted.

NOTE

Fresh packs must go through MBU initialization
procedures, listed in Appendix I, prior to mounting
and using. Fresh packs are only mounted on drives
which are being added.

5. To load and start SYSGEN, type the following command line for
magtape immediately to the right of the >:

ArudevViaPraSealearaDeal /

where: dev = 47 for magtape drive
48 for magtape drive
49 for magtape drive
50 for magtape drive
55 for DECtape drive
56 for DECtape drive
57 for DECtape drive
58 for DECtape drive

WNhHOWNMDHO

When loading is complete, SYSGEN identifies itself and begins its
interactive dialog with the user.

3.7 STARTING PROCEDURE - RK05, RK06 DISTRIBUTION

The following paragraphs describe the steps to be performed to 1load
and start the MUMPS SYSGEN program with an RKO5 or RK06 distribution
media. If the MUMPS Basic System is not already running, refer to
Section 2.7 for loading procedures.

NOTE

SYSGEN and SYSTEM MERGE must be used
only with the MUMPS-11 Basic System.
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1. Remove the MUMPS System Builder (MSB) cartridge, mount and
load the MUMPS cartridge on drive 0, POWER ON, ON LINE, and
WRITE ENABLE. If other disk packs are to be wused in the
system being generated, they should also be installed on
their drives at this time in the same way.

2. Begin MUMPS operation by lowering all switches and logging in
to the system at the console terminal, as follows:

a. Type CTRL/C (depress CTRL key, then type a C), or press
the BREAK key. MUMPS responds by typing:

MUMPS-11 VO04B #1
UCI:

b. Immediately to the right of 'UCI:' type MGR (the system's
default UCI <code), followed by a colon (:), followed by
the system's Programmer Access Code (PAC), which is:
CTRL/X CTRL/X CTRL/X. (Depress the CTRL key and type X
three times.)

UCI:MGR:CTRL/X CTRL/X CTRL/X./

MUMPS should respond with its right caret (>) prompting
symbol. If an error message is typed (SYNTX, etc.),
repeat step a. (above). 1If an 'at' symbol (@) is typed
rather than a >, make sure all SWITCH REGISTER switches
are in the OFF (down) position, then repeat steps a. and
b. above.

3. To load and start SYSGEN, type the following command line
immediately to the right of the >:

>C SGl./

If no mistakes were made (see Section 3.8), SYSGEN identifies
itself and begins its interactive dialogue with the user.

3.8 ERROR CONDITIONS

SYSGEN checks all user responses for correct syntax. When a syntax
error is detected, a message prompting the acceptable set of answers
is typed and the question is repeated. SYSGEN does not detect logical
errors such as specifying more memory than is available, or specifying
that parity checking is desired when, in fact, it is not.

If the user discovers an error before he types Carriage RETURN, it can
be corrected by typing RUBOUTs to delete single characters or CTRL/U
to delete the entire line. Errors that are found after typing
Carriage RETURN ‘cannot be corrected in this way. If the error
occurred in the answer to a gquestion before the System Library
Transfer Operation, MUMPS must be reloaded from the Basic System tape
or disk (see Section 2.6.4 for magtape, Section 2.7.4 for disk) and a
new SYSGEN session started. If the error occurred after the System
Library Transfer Operation (see Section 3.9.5), it can be corrected by
running the MSP System Utility Program (see Section 6.2.7) once SYSGEN
has completed operation.
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Another common error is not readying a disk device when requested. A
fatal error occurs when the user responds that he has readied all
devices as requested, but he actually has not. There is no recovery
after this type of error; the system must be reloaded (see Section
2.6.4 for magtape, Section 2.7.4 for disk) and the SYSGEN process
begun again.

The user should also never attempt to restart SYSGEN without reloading
the Basic System. This is because SYSGEN alters memory locations that
cannot be reset by doing an ERASE and KILL of the wuser's partition.
The Basic System must always be reloaded when restarting a SYSGEN to
ensure the integrity of the in-core MUMPS system.

3.9 DETAILED DESCRIPTION OF OPERATION

This section describes the options available to the SYSGEN user and
explains some of the planning necessary for determining an optimum
confiquration for a particular installation. Each 3-digit paragraph
denotes a new set of questions on a common subject area, and is
accompanied by a figure showing typical user response. Each 4-digit
paragraph presents an individual question and a description of its
meaning and use. Each answer, (Y for YES, and N for NO) must be
terminated with a Carriage RETURN.

3.9.1 Memory And Disk Memory Availability Questions

This section defines the number of words in memory and the number of
physical disk drives of each disk system (see Figure 3-2). At least
24K words of memory and one drive of one disk system type (RK, RF, RS,
RM, RP, and RJ) must be specified.

MUMFS-11 SYSTEM GENERATOR
HOW MANY K (WORDS) OF MEMORY ARE THERE IN TOTALT 124

WILL THIS RBE A SYSTEM MERGE? (Y OR N)I Y

RM

YOUR OLIN SYSTEM HAD
O RK’8 O RF’8y 0 RSy 1 RM'8y O RF/Sy AND O RJ'S

TYFE IN THE NUMBER OF 3kxADDITIONALYKK DISKS DESIRED FOR THE
FOLLOWING?

RK1176 (RK)
RFL178 (RF)
RELL’S (RS)
RE&11°8 (RM)
RFLLS (RF)Y $0

RJFO4» 0500678 (RJ) 11

re oo e

1
0
0

0

IS ONE OF THF RKOS DRIVES A FIXED HEAD RKOSF? (Y OR N)¢ N

SINCE RFO4‘S, RFOS’S AND RFO&’S MAY RE MIXEID, TYFE IN THE
RFO& FHYSICAL DRIVE #78y SEFARATED RBY COMMAS:

Figure 3-2 SYSGEN Session: Memory and Disk Memory Availability
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HOW MANY K (WORDS) OF MEMORY ARE THERE IN TOTAL? nnn./

MUMPS uses from 24K to 124K of memory in 4K increments. Type a number
(nnn) between 24 and 124 that is a multiple of 4. For example, 32,
56, 104, etc. Specifies 32K words, 56K words, 104K words, etc.

WILL THIS BE A SYSTEM MERGE (Y or N): Y./

If the user is building this system for the first time this question
should be answered N. If the wuser already has a running MUMPS
installation and simply wants to update the MUMPS operating
system/interpreter with the new version, this question should be
answered Y,

NOTE

If the distribution media is an RKO05 or
RK06, this question is not asked; Y is
assumed since the RKO5, RK06
distribution always merges a new version
of MUMPS into the MUMPS distribution
system.

Answering this question with Y allows a user to replace the operating
system while retaining the programs and globals on the disk. A N
response will clean the disk of all programs and data.

A Y response (or an RKO5 or RK06 distribution) results in a different
set of questions to determine the disk configuration. These questions
are illustrated for the RKO05 distribution in Figure 3-3. Note that
the responses to the questions of number of additional disks should be
the number of disks which are being added. 1If the distribution media
is tape and the SYSTEM MERGE option has been selected, SYSGEN will
ask:

"PLEASE ANSWER DISK TYPE (RK,RF,RS,RM,RP,RJ) OF PREVIOUS SYSTEM
DISK:", and the user should respond with either RK,RF,RS,RM,RP, or RJ.

MUMFS-11 V04R 41
UCI: MGR:
0BG

MUMFE~11 SYSTEM GENERATOR
HOW MANY K (WORDS) OF MEMORY ARE THERE IN TOTAL? 124
YOUR OLL SYSTEM HAD 1 RK/8y O RF’Sy 0 RE78y 0 RM’8y 0 RF’Sy AND O RJ'S
TYFE IN THE NUMBER OF *k¥ADDITIONALKK¥ DISKS DESIRED FOR THE FOLLOWING?
EK1178 (RK) 10
RFL178 (RF)Y 10
RE11L78 (RS) 10
RE&6L17G (RM) 20

RFLLE (RF)Y 10
RIFO4, 0520678 (RJ) 10

Figure 3-3 SYSGEN Session: Memory Availability - RKO5 Distribution
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NOTE

Before running a SYSTEM MERGE, a
physical copy of every disk pack used in
the system should be made. This backup
is extremely important. Do not proceed
from this question if that backup has
not been performed.

HOW MANY DRIVES OF THE RK1ll (RK) SYSTEM ARE THERE? n_/

Up to 8 drives of the RK1ll disk system are allowed. Type a number (n)
from 0 through 7.

HOW MANY DRIVES OF THE RK611 (RM) SYSTEM ARE THERE? n./

Up to 8 drives of the RK611 disk system are allowed. Type a number
(n) from 0 through 7. If RK611 disks are being used, the following
two questions (RF or RS) do not print out. This is because only one
of the three disk types (RM, RF or RS) can be selected as disk type 1
(see Section 3.5.2).

HOW MANY DRIVES OF THE RF1ll (RF) SYSTEM ARE THERE? n/

Up to 8 drives of the RF1ll disk system are allowed. Type a number (n)
from 0 through 7.

HOW MANY DRIVES OF THE RH11l (RS) SYSTEM ARE THERE? n.’/

Up to 8 drives of the RH11l disk system are allowed. Type a number (n)
from 0 through 7.

HOW MANY DRIVES OF THE RP11 (RP) SYSTEM ARE THERE? n_/

Up to 8 drives of the RP11l disk system are allowed. Type a number (n)
from 0 through 7.

HOW MANY DRIVES OF THE RH11 (RJ) SYSTEM ARE THERE? n_/

Up to 8 drives of the RH11l disk system are allowed. Type a number (n)
from 0 through 7.

SINCE RP02's AND RP03's MAY BE MIXED, TYPE IN THE RP02 DRIVE
#'S, SEPARATED BY COMMAS: n<’

If this system has RP drives, SYSGEN asks this question to determine
which RP disk drives are RP02's and which are RP03's. Enter the unit
number (n) of each RP02 disk drive in the system. Separate each entry
with a comma (e.g., n,n,n). If there are no RP02 disk drives, type a
Carriage RETURN.
.

SINCE RP04'S, RP05'S AND RP06'S MAY BE MIXED, TYPE IN THE RP06 DRIVE
#'S SEPARATED BY COMMAS: n./

If this system has RP drives, SYSGEN asks this question to determine
which RP disk drives are RP04's and RP05's and which are RP06's. One
physical RP06 is treated as two logical RP04's or RP05's, as far as
MUMPS 1is concerned. Enter the unit number (n) of each RP06 disk drive
in the system. Separate each entry with a comma (e.g., n,n,n). If
there are no RP06 disk drives, type a Carriage RETURN.
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RK

WHICH TYPE OF DISK SYSTEM IS THE SYSTEM DEVICE? |RF,RS or RM <
. RP
RJ

SYSGEN asks this question when there is more than one type of disk
system specified. Drive 0 of the selected system is always the system
device.

3.9.2 1I/0 Device Availability Questions

This section asks questions about the existence of I/0 devices (Figure
3-4). SYSGEN types the first two columns of a 3-column tabular
listing. The first column contains the device number(s), the second
column the device name and the third column the user's yes(Y) or no
(N) response. Since device numbers 1, 20-45, 46 and 63 must always
exist, SYSGEN itself answers Y for these devices. Therefore, the
paragraphs that follow do not deal with them.

Device numbers 1, 4-19 are available for terminal-type devices that
operate with the various models of DEC's single line communications
controllers (DCl1l, DL11l, KL11l or DMCll). Up to 16 devices can be
specified (see Section 3.5.4). As the user responds to the questions
concerning these devices, SYSGEN types out the device numbers that
remain for assignment. Sixteen words of memory are allocated for each
device (1-19, 64-111) specified.

NDEVICE 4 NEVICE TYFE Y OR N

1 CONSOLE

2 FAFER TAFE

E LINE FRINTER

ncii’s
KLIL/SsDL11A S DLLILIE’S
DLLL/8CC THRU ED
NON-STH TERM. (E+Ge 2 2ND LF)
FROGRAM INTERLOCKS

VIEW MEMORY ONLY REVICE
MAG TAFES

RESERVED DEVICES

DEC TAFES

SEQUENTIAL DISK FROC'S
VIEW DISK OR MEM. DEVICE
DH-11 MULTIPLEXER #1
NZ-11 MULTIFLEXER #1
L2127 IN CORE JOR COMMUNICATION

TJULE® Y

CXZZXALCZ LS XZZZZ<Z X

Figure 3-4 SYSGEN Session: I/0 Device Availability

5

2 PAPER TAPE |Y

el B4

If paper tape reader/punch exists, type ¥; otherwise type N.
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3 LINE PRINTER |Y

N

</

If line printer exists, type Y; otherwise type N.

4-19 DCll's |Y

1.

If one or more terminals use DCll controllers, type Y; otherwise type
N. If the answer is Y, SYSGEN asks for the quantity to be specified:

TYPE 0 - 16: nn.'/

Type a number (nn) from 0 through 16. A 0 answer causes SYSGEN to
skip to the next question.

m-19 KL11'sS,DLl11'S,DL11B'S |Y
N -~/
SYSGEN types the remaining device numbers(m) to be used (m-19). If

the answer is Y, SYSGEN asks for the quantity to be specified:
TYPE 0 - t: nn./

Type a number (nn) from 0 through t (t = total device numbers
remaining). A 0 answer causes SYSGEN to skip to the next question.

m-19 DL11'S(C THRU E)

Y

H®

SYSGEN types the remaining device numbers(m) that can be used (m-19).
If the answer 1is Y, SYSGEN asks for the quantity that can be
specified: :

TYPE 0 - t: nn./

Type a number (nn) from 0 through t (t = total device numbers
remaining). A 0 answer causes SYSGEN to skip to the next question.

m-19 DMC11'S |Y
N

</

SYSGEN types the remaining device numbers (M) that can be used (M-19).
If the answer is Y, SYSGEN asks for the quantity to be specified:

TYPE 0-t: nng/

Type a number (nn) from 0 through t (t = total device numbers
remaining). A 0 answer causes SYSGEN to skip to the next question.

</

m-19 NON-STD. TERM. (E.G.2ND LP) IY
N

SYSGEN types the remaining device numbers(m) that can be used (m -
19). Non-standard terminal type devices are devices that can be
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connected to standard DEC single line controllers (DL11,KL11 or DC1l).
Two examples of non-standard devices are: an additional line printer,
and RT02 data entry terminal.

If devices of this type are to be used, in addition to answering Y to
this question, the wuser must also connect the devices' interrupt
vectors and I/0 registers to the MUMPS terminal I/O driver as
described in Appendix H.

If there are no devices of this type, type N. If the answer 1is Y,
SYSGEN types:

TYPE 0 - t: nn./

Type in the number (nn) of non-standard terminal devices in the range
0 through t (t = total device numbers remaining).

</

47-50 MAGTAPES IY
N

If there are one or more magtape drives in the system, type Y;
otherwise type N. 1If the answer is Y, SYSGEN types: TJUl6? If the
system will use TJUl6 drives, type Y; otherwise type N.

</

51-54 RESERVED DEVICES ‘Y
N

A reserved device 1is any standard or non-standard 1I/0 device
controller and associated device driver combination. Examples of such
devices are: card readers, magnetic tape drives (not manufactured by
DEC), DECcassettes, etc. If devices of this sort are to be used, the
appropriate device driver modules must have been previously designed
by the user (see MUMPS-11 Programmer's Guide) and incorporated into
the MUMPS Basic System at system build time (see Section 2.3.2),
before answering Y to this question. 1If the answer is Y, SYSGEN types
out the following reminder to this effect:

IS YOUR OWN MODULE LINKED?

If the user has not done this, he must terminate SYSGEN operation and
link his driver module(s) into the system, as described in Appendix I
of the MUMPS-11 Programmer's Guide. Once this is accomplished, a new
SYSGEN session can be initiated.

-

55-58 DECTAPES \Y
N

If there are one or more DECtape drives in the system, type Y;
otherwise type N.

59-62 SEQUENTIAL DISK PROC'S

Y
H

The Sequential Disk Processor (SDP) device is a feature of MUMPS-11
that allows for non-standard sequential type file structuring on
specified areas of the disks in the system (see MUMPS-11 Programmer's
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Guide). If this feature is desired, in addition to typing Y, the user
must have already incorporated the SDP module into the Basic System
(see Section 2.8). If no SDP is wanted, type N. To actually reserve
disk space for the SDP, the wuser must run the SDP System Utility
Program (Chapter 6) once the new system is operational.

64-79 DH-11 MULTIPLEXER#1 |Y
N |-/

MUMPS-11 allows for the installation of up to three DH-11 or up to six
DZ-11 multiplexers, each of which may have up to 16 local terminals
attached. If a multiplexer exists in the hardware configuration, type
Y. In addition, the user must have previously incorporated the
multiplexer module into the Basic System (see Section 2.8). If no
multiplexer is present, type N.

80-95 DH-11 MULTIPLEXER #2 |Y

N

</

If the response to the previous question was Y, this question is asked
to determine the presence of a second multiplexer. If a second DH11l
is included in the hardware configuration, type ¥; otherwise type N.

96-111 DH-11 MULTIPLEXER #3 |Y i,
N

If a third DH-11 is not included, type N and the following set of

questions will be asked.

64-71 DZ-11 MULTIPLEXER #1 (Y

'

This question is typed only if less than three DH-1ll's were selected.
If only one DH-11 was selected previously, up to four DZ-11l's can now
be added; if two DH-1l's were selected previously, up to two DZ-1ll's
can now be added.

Y
N

72-79 Dz-11 MULTIPLEXER #2

</

This is only asked if the answer to "64-71 DZ-11 MULTIPLEXER #1" was
"y", If only one DH-11 was selected previously, up to three more
DZ-11's can now be added; if two DH-11l's were selected previously,
only one more DZ-11 can now be added.

Depending on the user's answers to the previous DH-11 and DZ-11
questions, one of the questions in each set below will be asked.

80-87 DZ-11 MULTIPLEXER #1
OR
80-87 DZ-11 MULTIPLEXER #3



SYSTEM GENERATION PROCEDURES

88-95 DZ-11 MULTIPLEXER #2
OR
88-95 DZ-11 MULTIPLEXER #4

96-103 DZ-11 MULTIPLEXER #1
OR

96-103 DZ-11 MULTIPLEXER #3
OR

96-103 DZ-11 MULTIPLEXER #5

104-111 DZ-11 MULTIPLEXER #2
OR

104-111 DZ-11 MULTIPLEXER #4
OR

104-111 DZ-11 MULTIPLEXER #6

Y
N

112-127 JOB COMMUNICATION

</

Job communication allows Jjobs to pass information to each other
through pseudo devices. If this module has been incorporated in the
Basic System, type Y; otherwise type N.

3.9.3 Device Buffer Allocation Questions

This section (see Figure 3-5) contains questions that deal with the
allocation of memory buffer space for the various I/O devices and the
disk memory system as established by questions covered in Sections
3.9.1 and 3.9.2.

HOW MANY 32 WORD RING BUFFERS IO YOU WANT? &
WILL YOU HAVE CFU-CFU DEVICES? N
HOW MANY 256 WORI RUFFERS D0 YOU WANT? &

THERE ARE 32 DISK BUFFERS AVAILABLE. HOW MANY [0 YOU WISH TO INCLUDE?T
TYFE O THRU 323 32

THERE ARE 97K WORDS LEFT FOR FARTITIONS. I8 THIS SUFFICIENT?
(TYFE Y OR N)? Y

Figure 3-5 SYSGEN Session: Device Buffer Allocation

HOW MANY 32 WORD RING BUFFERS DO YOU WANT? nn./

All terminal type devices (device numbers 1, 4 - 19, and 64 - 111)
utilize buffers on a shared, first come, first served basis. These
buffers, called ring buffers, require 32 words of memory each. Job
communication does not use these ring buffers.
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The number of 32-word ring buffers is determined by the total number
of terminals that are to be simultaneously active (ASSIGNed) in the
new system, including paper tape and line printer. Type a number
between 1 and 64.

WILL YOU HAVE CPU-CPU DEVICES? |Y

N

</

This question does not print out unless CPU-CPU devices were selected
in the previous (I/O Device Availability) section. CPU-CPU devices,
although serviced by MUMPS as terminal devices (device numbers 1, 4 -
19 and 64-111), do not share buffers with the other devices. Each
device is assigned a single 44-word buffer for its own use. These
devices are assumed to be DL1lE controllers, each of which is directly
connected (hardwired) to another central processor.

If there are one or more CPU-CPU devices in the system, type Y;
otherwise, type N. If the response is Y, SYSGEN types:

HOW MANY 44 WORD BUFFERS? nn./

Enter the number (nn) of 44-word buffers - one for each device (0 -
16). If 0 is typed, SYSGEN allocates none and skips to the next
question.

WILL YOU BE USING DMC-11 COMMUNICATION CONTROLLERS? (Y

N |-/

This question does not print out unless DMC-11 Controllers were
selected in the previous (I/0 Device Availability) section. If you
are using one or more DMC-11 communication controllers, type ¥Y;
otherwise, type N.

HOW MANY 256 WORD BUFFERS DO YOU WANT? nn./

Mass storage type devices include DECtape (device numbers 55-58),
Magtape (device numbers 47-50), Sequential Disk Processor (device
numbers 59-62), and the VIEW Disk or Memory Device (device number 63).
Each of these devices uses a single 256-word buffer when operating.

Buffers which are not being used reside in a common pool and are
allocated to mass storage devices as needed. A job which requests a
buffer when none are available will hang until a buffer becomes
available. Enter the number (nn) of 256-word mass storage device
buffers desired. For example, if there are two DECtape drives and one
magtape drive, four buffers may be desired, or perhaps as few as two.
(The VIEW command uses a buffer.) At least one buffer should always be
allocated to enable system programs to use the VIEW command.

THERE ARE 32 DISK BUFFERS AVAILABLE. HOW MANY YO
WISH TO INCLUDE? TYPE 0 THROUGH 32: nn./

The Basic MUMPS-11 System contains two 256-word buffers that are used
for all disk 1I/0 operations. Most significantly, these buffers are
used to store disk blocks of global data. As the number of
concurrently active globals in a system increases, the average global
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access response time will also increase unless the number of disk
buffers in the system 1is increased. This is because fewer logical
disk accesses can be made before a physical disk access is required to
service another global. Up to 32 additional disk buffers can be
specified to reduce global access time. Enter the number (nn) of
256-word buffers desired. SYSGEN then responds:

THERE ARE nn. nnK WORDS LEFT FOR PARTITIONS. IS THIS
SUFFICIENT?

TYPE Y OR N: |y
l'l‘/

If the number of words of memory remaining after buffer allocation
(nn.nnkK) is sufficient, type a Y to continue; otherwise, type an N to
return to the previous question.

3.9.4 Partition Allocation Questions

This section deals with questions about the allocation of memory for
both standard and non-standard size partitions (see Section 3.5.3 and
Figure 3-6). At least one standard partition must be allocated. A
maximum of 18 partitions, for systems with less than 28K of memory, or
40 partitions, for systems with more than 28K of memory, can be
allocated. Partition size 1is specified in terms of the number of
128-word increments desired. Table 3-2, following, shows partition
size in 128-word increments versus partition size (words). Though any
size can be specified from 1 (128 words) to 32 (4096 words), a highly
recommended size for standard partitions is 16 (2048 words). This
allows operation of the DEC-supplied System Library Programs, and it
is a good general size for MUMPS applications programs. In addition,
it is recommended that a 0.75K-word partition be allocated for use by
the System Caretaker program (CTK), described in Section 6.2.2. At
the completion of this section, SYSGEN allocates unused memory as
256-word buffers.

AVATLARLE PARTITION SFACE = 97K
FARTITION SIZES ARE IN 128 WORD INCREMENTS (E.G.s1K=8 INC.)

WHAT I8 THE STANDARD FARTITION SIZE? 32 (4K)

HOW MANY STANDARD FARTITIONST & (73K LEFT)

TYFE IN ALL ALDITIONAL FARTITION SIZES AND THE NUMBER REQUIRED FOR EACH.
TERMINATE THE LIST WITH A& <CRXx.

FARTITION SIZE NUMEBER
6 (0.705K) 1 {72.206K LEFT)

Figure 3-6 SYSGEN Session: Partition Allocation
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Table 3-2
Partition Sizes
128-word Size
Increments (words)
1 128
2 256
3 384
4 512
5 640
6 768
7 896
8 1024
9 1152
10 1280
11 1408
12 1536
13 1664
14 1792
15 1920
16 2048
17 2176
18 2304
19 2432
20 2560
21 2688
22 2816
23 2944
24 3072
25 3200
26 3328
27 3456
28 3584
29 3712
30 3840
31 3968
32 4096

SYSGEN begins this section by informing the wuser of the amount of
memory (nnK) available for partitions:

AVAILABLE PARTITION SPACE nnK
followed by the message:

PARTITION SIZES ARE IN 128 WORD INCREMENTS(E.G., 1K = 8 INC.)

WHAT IS THE STANDARD PARTITION SIZE? nn.’/

Enter a number which is between 1 and 32 (see Table 3-2). SYSGEN
types the partition's size to the right of the answer.

HOW MANY STANDARD PARTITIONS? nng’/

Enter a number (nn) between 1 and m, where m is the result of dividing
the amount of memory available for partitions by the standard
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partition size (in words). 1If the user types an answer that would
cause allocation of more memory than is available, SYSGEN types:
nnK SPACE EXCEEDED.

and allows the user to try again.

Immediately to the right of the user's answer, SYSGEN types the amount
of memory remaining for non-standard size partition allocation.
Before typing the next question and if there 1is any memory space

remaining, SYSGEN types:

TYPE IN ALL ADDITIONAL PARTITION SIZES AND THE NUMBER
REQUIRED FOR EACH. TERMINATE THE LIST WITH A <CR>.

PARTITION SIZE NUMBER

SYSGEN types the column headings shown above. Under each heading the
user can enter the sizes of non-standard partitions. Typing a
Carriage RETURN (only) terminates the 1list. SYSGEN types out the
amount of memory remaining to the right of each entry in the NUMBER
column.

3.9.5 Disk Inclusion and System Library Transfer

At this point SYSGEN is about to include all disk devices in the
system and, unless the distribution media is RKO05 or RKO06,
subsequently transfer the System Library Programs from the SYSGEN tape
to the system disk. 1In so doing, it enters the name of each program
in the program directory of UCI No. 1 (system manager's UCI). To
this end, SYSGEN types out the following message:

FREFARE FOR DISK INCLUSION.

READY ALL DISKS (MOUNT FORMATTEDs INITIALIZED FACKSs WRITE ENAELEDS
ETC)

WHEN ALL ARE READYs TYPE <CR>.

Before typing Carriage RETURN, the user must:

1. Mount all disk packs that were specified as being in this
system. (These packs must have been previously formatted for
PDP-11 use, and initialized by the MUMPS Backup and Utility
System described in Appendix I.)

2. Set all appropriate disk drive function switches to: POWER
ON, ON LINE, WRITE ENABLE (or WRITE PROTECT OFF).

Once Carriage RETURN is typed, SYSGEN proceeds with disk inclusion
procedures. SYSGEN checks each disk to be sure that it has been
initialized by the MUMPS Backup and Utility System. This system
performs bad block checking and creates the MUMPS bits maps. If any
disk has not been initialized, SYSGEN will abort.

Upon completion, the following question is asked (unless the
distribution media is the RK05 or RKO06):

DO YOU WANT THE EDITOR TO BE LOADED TO *%? |Y|</
N
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if the Editor (see Chapter 4 of the MUMPS-11 Programmer's Guide) is to
be inserted into the t% global, type Y. The following message is then
output.

THE SYSTEM LIBRARY WILL NOW BE TRANSFERRED TO THE SYSTEM DISK.

SYSGEN types out the name of each program transferred.

NOTE

This terminates the operation of SYSGEN
proper. SYSGEN now transfers control to
the Modify System Parameters program
(MSP) to continue the system generation
process. Logical errors that occur 1in
answering the questions which follow can
be corrected by running MSP after the
current session has been completed.

3.9.6 Modify System UCI's and PAC Questions

The questions in this section (see Figure 3-7) deal with the current
User Class Identifier (UCI) codes, the Programmer Access Code (PAC),
and new UCI codes. A user can alter the current UCI or PAC, and
specify new UCI codes. 1In addition, the user can specify: the actual
disk cylinder for the program/global directory area of each UCI, that
no directory be allocated at all, or that MSP allocate space for the
directories. 1In the last case, MSP will allocate directories on the
system disk. Up to 16 UCI's can be specified.

The dialog in this section is in tabular form. The user enters
responses in a left-to-right, column-by-column manner. MSP enters the
UCI's that currently exist in the system in the OLD UCI column. If
there are none, the column entry is NULL. The paragraphs that follow
describe the responses that the user can make in the remaining two
columns.

MODIFY SYSTEM UCI’S AND PAC
UCT4 QLD ucT NEW UCT DIRECTORY

1 MGR MGR (RMOL  2097260)
2 MYA MYA (RMO 14 2098076)
3 L LOF (RMOE0  2100452)
4 CWaA CWA (RMO$200 2110352
] JRF JRF (RMO300  21169352)
é GSK G&K (RMO14  2098078)
7 LHG DHG (RMO 407 2124014)
8 NULL

WHAT SHALL THE FAC RE?

Figure 3-7 SYSGEN Session: Modify UCI's and PAC
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NEW UCI

Under this column, the user can replace the current UCI by typing a
new UCI name or, if NULL, enter a new UCI name. UCI names must be
three characters long. The'first character must be either alphabetic
or the % symbol. In addition, the following alternative responses
(underlined) can be typed.

Carriage RETURN to retain the old UCI/directory status and
continue the listing sequence.

N (Carriage RETURN) to retain the old UCI, without allocating
any directory, and continue the listing sequence.

Any of the above responses following a NULL UCI entry terminates the
listing sequence and causes MSP to skip the next question.

DIRECTORY

Under this column, the user can specify the existence and location of
user program and global directory storage for each UCI. If a
directory is allocated, MSP types the directory's location to the
right of the user's last response in the parenthetical form:

(dkn:c b)

where: dkn = Disk device mnemonic and unit number
(e.g., RK2, RF6, RP0O, RJ3, etc.)

RS4 or

RM1
c = Disk unit cylinder number
b = MUMPS block number

The user can type one of the following responses (underlined):

Carriage RETURN to request MSP to allocate a directory on the
system disk.

N (Carriage RETURN) to prevent directofy allocation but
continue the listing sequence.

RKn:c(Carriage RETURN) to allocate the directory on RK1l1l disk
unit n (0 - 7), cylinder number c (0 - 199)

RFn or (Carriage RETURN) to allocate the directory on RF or
RS
RSn disk unit n (0 - 7)

RMn:c(Carriage RETURN) to allocate the directory on RK06 disk
unit n(0-7), cylinder number c(0-407)

RPn:c(Carriage RETURN) to allocate the directory on RP1ll disk
unit n (0 - 7), cylinder number c (0 - 199 for RP02 or 0 -
399 for RPO3)

RIJn:c(Carriage RETURN) to allocate the directory on RH1ll disk
unit n (0 - 7), cylinder number c (0 - 407)
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MSP continues the listing sequence, unless prematurely terminated by
the wuser, wuntil 16 UCI's have been specified. MSP then proceeds to
the next question in the series.

WHAT SHALL THE PAC BE? | xxX

</

The Programmer Access Code (PAC) allows a user to operate at a MUMPS
terminal in Direct Mode. The PAC can be any three printing or
non-printing characters in the MUMPS character set except CTRL/C,
CTRL/O and CTRL/U. To retain the current PAC, type Carriage RETURN.
To create a new PAC, type in the new PAC (xxx) followed by a Carriage
RETURN.

3.9.7 Modify Terminal Device Parameters Questions

Proper responses to the questions in this section (see Figure 3-8)
allow the wuser to establish and modify operating parameters for
terminal type devices (1, 4 - 19 and 64 - 111). The dialog is in a
table format consisting of nine columns. The user enters responses in
a left-to-right, column-by-column manner.

MODRIFY TERMINAL DEVICE FARAMETERS

TRM FART UCI FGM DATA STALL QUTFUT

NO. SIZE NO. NAM VUTXX SET OMC-11  COUNT  ONLY

2 FARITY (Y OR NO? Y

8 05 8

10 S50 Y 10

11 Y HALF or FULL DUFPLEX(H or F)?

FRIMARY OR SECONDARY
STATION (F or 8)7?(1)
SPEED (0-3)7 3

3 TST
4 16 9 CTL 03 8

Figure 3-8 SYSGEN Session: Modify Terminal Device Parameters

Default values for each parameter (Basic System) are as follows:
The terminal is not tied to a partition, program or UCI.
The terminal is a hard-copy device.
The terminal is not a CPU-CPU device.
The terminal is not connected to a data set (the appropriate
modules must be linked into the Basic System at system build

time. See Chapter 2).

The stall count (number of filler characters) is 0.

1. This question only prints out if the previous question is answered
H.

3
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The terminal has both input and output capabilities.
Papertape parity generation and checking are not performed.

DC1l1l controllers are set to the lowest speed (see Table 3-1).

Enter the number of the terminal (nn) for which parameter change 1is
desired. The number must be in the range 1,4 - 19 or 64 - 111. To
terminate the listing sequence, type Carriage RETURN. MSP skips to
the next set of questions (see Section 3.9.8).

nn_/|

</

If the terminal is to be tied to a specific size partition (i.e., tied
terminal), enter the size (nn). A terminal that is not tied to a
partition is allocated a standard partition or larger (if necessary)
at log-in time. Note that the size must be one that was specified

under the questions covered in Section 3.9.4. If the terminal is not
to be tied, type Carriage RETURN.

ucI

NO.

nn./'

</

A proper response to this question allows a terminal to be tied to a
particular User Class Identifier code (UCI). When a terminal is tied
to a UCI it must be tied to a program also (see comments under
following question entitled PGM NAM). This restricts the user to
programs and globals residing in the program and global directories
associated with that UCI; 1log in via other UCI's is not allowed. To
tie the terminal to a UCI, enter the UCI's number (nn). The UCI
number is determined by its place in the order of UCI's entered. The
System UCI is UCI number 1, the fifteenth UCI code entered is UCI
number 15, etc. If a UCI number is specified, MSP advances to the
next column. If a terminal is not to be tied to a UCI, type Carriage
RETURN (MSP skips the next column). To untie a terminal that has
previously been tied, type a space when MSP asks for the UCI number,
and another space when MSP asks for the program name. If only a
Carriage RETURN is hit, MSP assumes that no changes will be made to
the modified terminal.

PGM

NAM

XXX</

v

A proper response to this question allows the user to tie a terminal
to a specific program (xxx). MSP expects an answer in this column
only if a UCI was specified in the previous question. When a terminal

is tied to a program, only that program is available to users of that
terminal. Program operation begins when a user types CTRL/C or
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presses the BREAK key. To tie the terminal to a program, enter the
program's name. Otherwise type Carriage RETURN to skip to the next
column. If the terminal is already tied to a UCI, an answer to this
question is required.

If the terminal is a VTO05 video terminal, type 05; if it 1is VT50,
type 50; if it is a VT52, type 52; 1if it is a VT55, type 55;
otherwise, type Carriage RETURN.

CPU
DEV

This question will only print out if CPU-CPU devices were selected in
the I/O Device Availability section. The CPU-CPU device is used for
local (hardwired) interprocessor communication. Only DL11A
controllers can be used this way. Therefore, the user should be sure
that the terminal specified is connected to a DL11A controller. If
the terminal 1is to be a CPU-CPU device, type a Y; otherwise, type a
Carriage RETURN. Once a terminal is set up to be a CPU-CPU device, it
cannot be changed via MSP; instead, the user must system-generate a
new system.

DMC-11
ol

This question will only print out if DMC-1l1 controllers were selected
in the 1I/0 Device Availability section. The DMC-11 communications
controller is used for 1local or remote interconnection of PDP-11
computers in network applications. If one or more DMC-1ll's are to be
used, type a Y; otherwise, type a Carriage RETURN.

DATA
SET

| 7]

</

If the terminal is to interface to a BELL type 103A Dataset (supported
by the DL11-E, DH1l1 or DzZll interfaces), type Y; otherwise type
Carriage RETURN.

STALL
COUNT
n./l

</

When terminals operate at data rates of 300 baud or greater, certain
of their functions such as Carriage RETURN, FORM Feed and LINE FEED
cannot be performed within the interval allotted to the other
characters and functions. This can cause character displacement or
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total loss for characters that immediately follow one of these
functions. To prevent this from happening, MUMPS can wait a specified
number of character times after one of these functions before sending
out the next character. This is accomplished simply by sending out a
number of non-printing RUBOUT character codes (octal code 177). The
number of RUBOUTS is specified by the stall count value.

Stall counts for applicable DEC terminals are:

Serial LA30 (300 baud) = 10
LA36 (300 baud) = 10
VT05 (300 baud) = 1
VT05 (600 baud) = 4
VT05 (1200 baud) = 8
VT05 (2400 baud) = 20

If the device is to operate at 300 baud or greater, enter the stall
count (nn). Some of the newer devices, such as the VT50, VT52 and
VT55 Video Terminals, have zero stall counts. In these cases, type a
Carriage RETURN to advance to the next column.

OUTPUT
ONLz/
Y
S
If the device is to be used for output only, (e.g., a second 1line
printer or an RT01l) type Y; otherwise type Carriage RETURN.

PARITY (Y OR N)? |Y

N

</

A proper response to this question allows the user to -enable or
disable parity generation for paper tape I/0. Even parity is
generated on output and validated during input. This question is
asked only when device number 2 is specified in TRN NO. column. The
question is typed to the right of the "output only" column. If parity
is desired, type ¥Y; otherwise type N.

SPEED (0 - 3)? n</

A proper response to this question allows the user to set the speed
(baud rate) of the wvarious models of DCll controllers. The
relationship between the speed value (0 - 3) and the actual baud rate
is shown in Table 3-1 in the beginning of the Chapter. This question
is output only when a device number that is associated with a DC1l1
(see Section 3.9.2) 1is specified in the TRM NO. column. Enter a
number (n) between 0 and 3.

3.9.8 Multiplexer Terminal Line Conditioning Questions

This section (see Figure 3-9) allows the user to establish and modify
operating parameters for terminals (devices 64-111) connected to DHI11
or DZ1ll multiplexers. These questions are asked only if a multiplexer
was specified (see Section 3.9.2). The information obtained in these
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questions is in addition to that covered in Section 3.9.7,
specifically:

address(es) of the multiplexer status register(s) and
interrupt vector

whether parity operation and checking are to be performed
I/0 line speed (baud rate)

The address questions appear only when MSP is running under the
control of SYSGEN. The remaining questions request that terminal
operating parameters be specified. The dialog for this question is in
table format consisting of four columns. Responses are entered in a
left-to-right, column-by-column manner.

MUX TERM FARITY RECVR XMITTR
NO. (E OR O) SFEED SFEED
64 110 110
70 2600 2600
71 2600 9600
73 ?600 2600
80 2400 2400
81 2400 2400
82 110 110

Figure 3-9 SYSGEN Session: Multiplexer Terminal Line Conditioning

Default values for each parameter (Basic System) are as follows:
1. The terminal has no parity checking

2. The terminal is not connected to the system (i.e., RECVR
SPEED = 0, XMITTR SPEED = 0)

Note that the multiplexer must be specified as being part of the Basic
System at system build time (see Section 2.7).

MULTIPLEXER n VECTOR ASSIGNED STARTING AT aaa(OCTAL)

IS THIS ADDRESS CORRECT? |Y
N -/

The interrupt vectors for DH1l's and DZ-1ll's are normally connected to
standard locations in low memory reserved for this purpose, and SYSGEN
assumes that this is the case. However, in cases where there are very
large non-standard hardware configurations, an exception to this rule
may exist. When this message 1is output, the n specifies the
multiplexer number (1, 2, 3, 4, 5 or 6), and aaa specifies the address
(octal) of the first word of the multiplexer interrupt vector area.
This address is the first vector following the last vector used by the
last DC11, KL11l or DL1ll specified (see Section 3.9.2). Vectors are
assigned contiguously beginning at address 300 (octal). 1If this
address is correct, type Y; otherwise, type N. If N is typed, SYSGEN
asks for the correct vector address, as in the following example:

MULTIPLEXER 1 VECTOR ASSIGNED STARTING AT 000310 (OCTAL)
IS THIS ADDRESS CORRECT? N
TYPE IN CORRECT VECTOR ADDRESS IN OCTAL (#<500): 320

TYPE IN THE OCTAL ADDRESS OF MUXn STATUS REGISTER: aaaaaas’/
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Each DH1ll or DZll multiplexer has a status reg;sfér in the PDP-1ll's
external memory page. There are no %;aﬁdard addresses for these
registers, therefore the user must obtain-this information from his
DIGITAL field service representative.

Enter the address aaaaaa of the status register of multiplexer n (1 or
2). The address must be in the range: 160000<aaaaaa<l177774.

TYPE IN OCTAL ADDRESS OF MUX1 STATUS REGISTER (#>160000): 160040

MUX TERM

NO.

|2~

</

If a parameter change is required for a specific terminal, enter the
number of the terminal (nn). The number must be in the range 64-79 if
one DH1l exists, 64-95 if two exist, 64-111 if three exits; or, 64-71
if one DZ11 exists, 64-79 if two DZl1ll exist, 64-78 if three exist,
64-95 if four exist, 64-103 if five exist, or 64-111 if six exist.
Note that if DH and DZ multiplexers are combined, DH multiplexers will
be assigned the lowest numbers. To terminate the 1listing sequence,
type Carriage RETURN to cause MSP to skip to the next set of
questions.

PARITY
E
|6~

A proper response to this question allows the user to select 1I/0
parity dgeneration and checking for the terminal. Type an E if even
parity is desired, or O if odd parity is desired, or a Carriage RETURN
if no parity checking is desired.

RECVR
SPEED
nnny/

Enter a number (nnn) that is the baud rate for input from the
specified terminal. The acceptable inputs are listed in Table 3-3
below. A baud rate of 0 effectively disconnects a terminal's receiver
from the multiplexer and is a method of disabling currently
nonexistent or broken terminals.

XMITTR
SPEED

nnny/

Certain terminals (e.g., VT05, serial LA30) allow selectable speeds
and some (e.g., VT05) allow split input/output speeds. This question
allows the user to specify the Baud rate for output to the specified
terminal. Acceptable responses are shown in Table 3-3 following. A 0
response disconnects the terminal's transmitter from the multiplexer.

Table 3-3
Multiplexer Terminal Speeds

0 50 75 110 134.5 150 200
300 600 1200 1800 2400 4800 9600

(Except for 0, all entries are baud rates.)
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3.9.9 Modify Magtape Default Mode Questions

This section (see Figure 3-10) allows the user to establish and modify
the tape format to be used for all magtape I/O ! These questions
are asked only if TMl1l's or TJUl6's have been specified (see Section
3.9.2). The format specified may be either DOS-11 compatible (ASCII
characters, DOS labelling, and Stream Data format) or any combination
of the following:

Character Set - ASCII or EBCDIC
Labelling - Standard labelling or unlabelled
Format - Stream data or variable length records.

For the TJUl6, the user must also specify the tape density desired
(800 BPI or 1600 Phase Encoded BPI). The density for the TM11l is-
automatically set to 800 BPI.

NOTE

If the EBCDIC character set is selected,
the wuser must be sure that the EBCDIC
module was linked during the SYSTEM
BUILD procedure described in Chapter 2.

MODLFY MAGTAFE DEFAULT MODE

LONG FORMAT (EXFLANATION) OR SHORT (TYFE L OR S): L
MODIFICATION QFTIONS?

CHARACTER SET = (AYBCIT OR (EDRCOIC

FORMAT = (BYTREAM DATA OR (VWARIARLE LENGTH RECORDS
LABELLING = ALYARELLED (STANDARID OR (U NLARELLED
DENSITY = 800 EBFI OR 14600 FPHASE ENCODED RFI

Dos5-11 COMPATIERLE - ASCII CHARACTERS: DOS LARELLING»
AND STREAM DATA FORMAT

CURRENT MAGTAFE DEFAULT MODE I&:
no0s COMPATIRLE. 800 BFI

MODIFY CURRENT MAGTAFE DEFAULT MODET (Y OR N)! Y
00&8-11 COMFATIRLE FORMAT? (Y OR N)! N

ASCIT OR ERCOIC (TYFE A OR ED: A

LABELLING (TYPE L. OR Ui U

FORMAT (TYFE 8§ OR W)t V

Figure 3-10 SYSGEN Session: Modify Magtape Default Mode

After identifying itself, this session begins operation by requesting
that the user specify whether a description of the various
modification options is desired or not.

1. The Magtape Format Mode may be temporarily modified by any user via
the ASSIGN command, as explained in the MUMPS-11 Language Reference
Manual (DEC-11-MMLMA-D-D).
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LONG FORMAT (EXPLANATION) OR SHORT (TYPE L OR S):

L
i

Thereafter, the program outputs the current Magtape Default Mode if
MSP (Modify System Parameters Program) is running under the control of
SYSGEN; the default mode will be DOS-11 compatible and proceeds with
its interactive dialogue, as follows:

—

MODIFY CURRENT MAGTAPE DEFAULT MODE? (Y OR N):

Y
H

If the current default parameters are satisfactory, type N;
otherwise, type Y.

NOTE

All remaining questions are skipped if N
is typed to the MODIFY CURRENT MAGTAPE
DEFAULT MODE question.

DOS-11 COMPATIBLE FORMAT ? (Y OR N): lY ),

N

Type Y if the ASCII character set, DOS labelling, stream data format
are desired; otherwise, type N. A Y causes the next three questions
to be skipped.

A

ASCII or EBCDIC (TYPE A OR E): ),
E

Type A if the ASCII character set will be used; type E if EBCDIC
translation 1is desired. An E will cause ASCII characters to be
translated to EBCDIC on output and EBCDIC characters to be translated
to ASCII on input. E should not be selected unless the EBCDIC module
was linked during the SYSTEM BUILD. If the EBCDIC module was 1linked,
the user may still select the ASCII character set.

LABELLING (TYPE L OR U): |L W

U

If L is typed in response to this question, ANSI standard labelling
will be wused if the ASCII character set has been specified (see
previous question). 1IBM standard EBCDIC labels will be used if the
EBCDIC character set has been specified. Type U if no labels are
desired.

</

FORMAT (TYPE S OR V): is
v

Type S if stream data format is desired. On output, characters are
sequentially packed into the buffer; a CR-LF is translated to a LF,
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and an argument of a TYPE command is not split across a block
boundary. On input, LF's, FF's, and HT's (write end of file labels)
are treated as string delimiters, and CR's are ignored. TYPE V to
select Variable Length logical records (ANSI standard "D" format). If
V is entered, each argument of a TYPE command corresponds to a logical
record which can be read as a single argument of a READ command.

DENSITY: aaaa<’

This question is asked only if TJUl6's are incorporated into the
system. The number (aaaa) entered must be either 800 or 1600 (Phase
Encoded) BPI.

NOTE

The Magtape Default Mode selected
applies to all magtape drives.

3.9.10 Miscellaneous System Information Questions

This section (see Figure 3-11) contains questions covering a variety
of subject areas, as follows:

I8 THE POWER LINE FREQUENCY 60 HZ (Y OR N7 Y

N0 YOU HAVE ANY VECTORS AROVE LOCATION 400 0CTAL (Y OR NP N
00 YOU WISH TO RESTRICT OVERFLOW RBETWEEN DISK UNITS (Y OR M7 N

00 you WESH WRITE CHECK AFTER WRITE ON DISKS (Y OR NDT N
TYFE IN DATE MM/DI/YY Lr29777 NEW DATE 29 JAN 77
TYFE IN TIME HHIMM 17208 NEW TIME GE0G. M

Figure 3-11 SYSGEN Session: Miscellaneous Questions

IS THE POWER LINE FREQUENCY 60 HZ (N OR <CR>)? ﬁj/‘

The power line frequency directly affects the timing interval (or time
between ticks) of the MUMPS internal clock. At 60 HZ, one tick = 16.6
milliseconds. At 50 HZ, one tick = 20 milliseconds. Since the
system's time sharing interval (standard time slice value) is based on
ticks, the power frequency directly affects the amount of CPU time
allotted to each active job (i.e., terminal user or program) in the
system. In response to this question, the user can type:

N (Carriage RETURN) to specify a 50 HZ power line frequency.
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DO YOU HAVE ANY VECTORS ABOVE LOCATION
400 OCTAL (Y OR N)? |Y
N -/

A proper response to the next two questions allows the user to set the
software's system stack limit register. All device interrupt vectors
use low memory addresses. Each vector normally occupies four
consecutive locations. Large configurations, however, may have
vectors which use memory space above location 400 (octal). If the
last used vector base address is 370 (octal) or less, type N. (SYSGEN
skips the next question). TIf the hardware is wired with vectors above
400 (octal) type Y.

TYPE IN OCTAL ADDRESS OR FIRST LOCATION
ABOVE LAST VECTOR: aaa</

This question is output if the response to the last question was Y.
The system needs to know the address to be used as the low limit of
the system stack. Enter the octal address (aaa) of the first free
memory word above the last interrupt vector used by the hardware. Low
memory vector words are grouped four words per device.

Example: If a second line printer has been installed with interrupt
vector words at 520 (octal), the user would type in 530.

DO_YOU WISH TO RESTRICT OVERFLOW BETWEEN
DISK UNITS (Y OR N)?: |Y
N -/

Unless otherwise specified, MUMPS allows program and global storage
areas to cross physical disk unit and disk system boundaries. This
means that all physical disks are normally treated as one logical
disk. This option allows the user to override normal operation. This
option is most often selected when the user wishes to relegate globals
and programs belonging to specific UCIs to particular disk units. To
accomplish this, the user must have previously allocated his global
and program directories to the desired disks (see Section 3.9.6,
question on Directory). 1If this restriction is desired, type Y (MSP
skips the next question); otherwise type N.

DO _YOU WISH TO RESTRICT OVERFLOW BETWEEN
DISK SYSTEMS (Y OR N)?: |Y
N -/

This question is similar to the last except that the restriction is
now between disk systems (i.e., RK, RF, RS, RM, RP and RJ) rather than
disk units. Answer Y or N as desired.

DO YOU WISH WRITE CHECK AFTER WRITE ON
DISK UNITS (Y OR N)?: |Y
N -~/

A proper response to this question allows the user to validate data
being output to the disk. MUMPS normally verifies disk-stored data
during input only. This means that any errors that are generated
during output are not detected until an attempt to input is made. At
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this point it is usually too late to correct the error. This question
allows the user to specify that MUMPS validate all data output to the
disk at the time of the output operation. This allows the program
performing the output to effect a graceful recovery without subsequent
data loss. When this option is selected, the time required for each
physical write operation is increased by at least one disk revolution
time. TIf this feature is desired, type Y; otherwise type N.

TYPE IN DATE MM/DD/YY mm/dd/yy<’

MSP calls the DATE SET (DAT) System Program so that the user will have
a record of the system's creation date. Enter the current date
(mm/dd/yy). A system's creation date can be examined using the %D
Library Utility Program immediately after reinitializing the system
from the disk, or from other backup media.

TYPE IN TIME HH:MM hh:mmg/

MSP calls the TIME SET (TIM) System Program so that the user will have
a record of the system's time of creation. Enter the current time (24
hour notation, hh:mm). A system's time of creation can be examined by
using the %T Library Program immediately after the system is loaded
into memory from the disk or from other backup media.

NOTE
If a system merge, RKO05 or RKO06
distribution is being executed, the Disk

Block Tally program (DBT) will be called
at this point.

3.9.11 Saving The New System

After all questions have been satisfactorily answered, the new system
residing in memory must be written out onto the save area of the
system disk. To accomplish this, MSP types out the set of
instructions (see Figure 3-12) which the user must follow. Once the
system has been saved, a backup copy of the system disk should be made
using the Backup and Utility Program described in Appendix I.

RATSE SWITCH REGISTER SW #12

AFTER MUMFE TYPES “EXIT/ SAVE THE CORE IMAGE ONTO THE SYSTEM DISK:
1Y HALT THE MACHINE, LOWER ALL SWITCHES AND LOAD AUDRESS 30 (8)y
2 RAISE HALT SWITCH AND DEFRESS START.

3) RAISE 8W #1355 AND DEPRESS CONTINUE.

THE SYSTEM 18 TRANSFERRED TO THE DISK.

ANOTER  THE SYSTEM GLORAL 78YS HAS REEN FARTIALLY RBUILT RY SYSGEN.
TEYSE IS A RESERVED GLORAL AND SHOULD NOT EBE DESTROYED.

EXTT

Figure 3-12 SYSGEN Session: Saving the New System
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3.9.12 Changing System Parameters

The user can alter system parameters covered by MSP sections of this
chapter (see Sections 3.9.6 through 3.9.11 but excluding question in
Section 3.9.7 on CPU-CPU device) simply by running MSP by itself (see
Chapter 6). Changes to parameters 3.9.1 through 3.9.5 can only be
made by initiating a new SYSGEN session (see Section 3.6).



CHAPTER 4

OPERATOR FUNCTIONS

4.1 INTRODUCTION

This chapter contains reference information on the use of the SWITCH
REGISTER switches(l), wused by all PDP-11 machines except for the
PDP-11/34. Figure 4-1 shows a typical control console for a PDP-11
which uses these switches!?,. Figure 4-2 shows the function
assignments for the individual switches. Reference information is
also provided on the use of the control buttons for the Programmer's
Console of the PDP-11/34 (see Figure 4-3)2%, Also contained in this
chapter is information on the console terminal, as well as procedures
for loading and starting, restoring, restarting, saving and shutting
down the system.

While MUMPS is running, various control operations can take place at
the wuser terminals, the console terminal, the PDP-11 SWITCH REGISTER
or at the Programmer's Console (PDP-11/34). Users can log in to the
system from various terminals, run existing programs, and create and
modify programs and globals residing within their respective UCI's.
In addition, various Library Utility Programs can be run and Library
Globals accessed.

The console terminal may be used as a regular MUMPS terminal or as an
operating terminal for the system's Mini-ODT (Octal Debugging
Technique) program. The SWITCH REGISTER switches and the Programmer's
Console buttons control the operation of various functions in the
operating system to facilitate daily operations and periodic
maintenance.

4.2 PDP-11 SWITCH REGISTER AND CONSOLE BUTTON USAGE

The SWITCH REGISTER switches on the PDP-11 determine both the function
of the console terminal and the operational status of the system in
general. The position of all SWITCH REGISTER switches for normal
MUMPS operation is OFF (down).

Table 4-1 shows the equivalent values of the SWITCH REGISTER switches
for the PDP-11/34. To have the equivalent of two or more switches
being raised simultaneously, on the PDP-11/34, simply add the octal
values ‘of those switches together and key in the result on the
console. For example, to disable both garbage collection and log-ins,
key in the octal value 120.

1. For further information, refer to the specific processor handbook
needed. These are listed in the Introduction, page 1-2.

2. For further information, refer to the PDP-11/34 Processor Handbook.
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NOTE

To key in the equivalent of two or more
switches on the PDP-11/34, be sure to
add the octal values together. If this
adding procedure 1is not followed, the
first value keyed in will then be
overwritten by the next value keyed in.

The paragraphs which follow describe the function and usage of PDP-11
SWITCH REGISTER switches in greater detail. A switch is set to 1 when
it is in the raised position and to 0 when in the lowered position.

Figure 4-1 PDP-11 Switch Register Console

4.2.1 Switch O

This switch controls the use of the console terminal. When switch 0
is set to 0, the console terminal operates as a normal MUMPS terminal.
Any user can operate from the terminal under any of the legitimate UCI
codes. When switch 0 is set to 1, the console terminal operates
independently of the MUMPS interpreter under control of the Mini-ODT
program which 1is embedded in the operating system. Mini-ODT can run
concurrently with other regular MUMPS system operations. The system
need not be shut down. The program permits the direct examination and
modification of memory locations using octal numbers. Operational
features of Mini-ODT are discussed in Section 4.3.1.

T
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4,2.2 Switch 4

This switch controls the operation of the system's Garbage Collector
routine. This routine 1is used to deallocate disk blocks that have
been discarded as the result of the modification of global files and
programs. In addition, the routine continually updates copies of
certain memory resident tables which are part of the core image of the
system contained on the system disk. When the switch is set to 0, the
Garbage Collector operates; setting the switch to 1 disables the
Garbage Collector. This switch should always be set to 0, except as
directed by the SSD System Utility Program.

4.2.3 Switch 6

This switch is used to effect a normal system close. Once the switch
has been set to 1, all users, including the console terminal user,
attempting to log in to the system will receive the message:

'SYSTEM IS DOWN'

Furthermore, as current users (including the console terminal |wuser)
complete their terminal sessions, they too will be unable to log in.
This switch does not interact with switch 0 and has no effect upon the
operation of Mini-ODT. User system application programs should check
this switch periodically in order to initiate their own shutdown
procedures when switch 6 is set to 1.

4.2.4 Switch 12

This switch controls the granting of partitions. When switch 12 is
set to 0, each time a user presses his BREAK key, types CTRL/C or
STARTs a program, MUMPS grants a partition -- even when Switch 6 is
set to 1. When Switch 12 1is set to 1, the system is effectively
closed. MUMPS outputs an @ symbol when a user attempts to log in.
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PDP -1 SWITCH REGISTER
15 13 12 6 [] 4 0
INTEPRETER CONTROL SYSTEM SHUTDOWN
0=ENABLE 0=DISABLE
1=DISABLE PARTITION GRANT | “ENABLE
O=ENABLE
{=DISABLE GARBAGE COLLECTOR
CONTROL
SYSTEM PROCESSING ?: SI"SA:;EE
(excluding interrupts) CONSOLE TERMINAL
0=ENABLE CONTROL
1 =DISABLE 0=MUMPS TERMINAL
OPERATION
1= MINI-ODT OPERATION
11-1449

Figure 4-2 Switch Register Function Assignments

4.2.5 Switch 13

This switch controls the entire operation of the system. When set to
1, all MUMPS-11 operation ceases except for the processing of hardware
interrupts. Mini-ODT operation is not affected.

4.2.6 Switch 15

This switch, when set to 1, disables operation of the interpreter for
all jobs, except the job currently executing a disk I/O task. This
job is also disabled upon task completion. The operation <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>