












































































































































































































































































































































































































































































































































Programming Languages

PDP-11 BASIC-PLUS-2

PDP-11 BASIC-PLUS-2 is a high-level software implementation language derived from the original Dartmouth
BASIC. Like the original, BASIC-PLUS-2 is a highly approachable language, with an interactive user interface,
online help text, and simple English-like language elements. Unlike many other BASICs, though, BASIC-PLUS-2 is
a compiled language with modern block-structured programming constructs, sophisticated file access methods,
and a host of program development tools aimed at increasing programmer productivity. This combination makes
BASIC-PLUS-2 practical for a wide range of uses, from developing data processing applications training new to
programmers. Also, since BASIC-PLUS-2 is a close subset of VAX-11 BASIC, the two languages can be used
together in projects with a mix of PDP-11 and VAX systems.

BASIC-PLUS-2 provides sequential, relative, indexed, and record file address (RFA) file access via the RMS
Record Management System. Other features include a RUN command that allows immediate compilation and
execution of the program currently in memory; a LOAD command that places previously compiled BASIC-PLUS-2
modules in memory for use by RUN; immediate-mode program debugging statements; the ability to omit line-
numbers and use mnemonic statement labels; and 31-character variable and constant names.

BASIC-11/RT-1

BASIC-11/RT-11 is a conversational programming language utilizes simple that English-like statements and familiar
mathematical notations to perform operations. It provides an interactive programming environment specially
adapted for the RT-11 operating system.

BASIC-11/RT-11 is an incremental interpretive compiler with the following features: support for real, single- and
double-precision, integer, and string data types; immediate-mode statements for debugging and desk calculator
usage; sequential data storage using the RT-11 file system; string manipulation capabilities, including string arrays
and functions; disk virtual arrays for string, integer, and real data types; chaining with COMMON to accommodate
large programs; a CALL facility for invoking assembly language subroutines; and formatted output using the PRINT
USING statement.

PDP-11 FORTRAN-77

PDP-11 FORTRAN-77 is much more than just a scientific and engineering language. It combines the efficient
numerical computation for which FORTRAN is known with provisions for keyed and sequential access to RMS
multikey ISAM files. This makes FORTRAN-77 ideal for writing programs that must both manipulate and perform
calculations on masses of data, as in accounting or statistical ‘packages.

FORTRAN-77 is built on the ANSI subset FORTRAN-77 X3.9-1978 standard, with the following extensions: TYPE
and ACCEPT input/output statements; the BYTE data type; hexadecimal and octal constants; virtual memory
arrays (on systems equipped with memory management); and language element to perform RMS mulitikey ISAM.
To use RMS-style elements, FORTRAN-77 programs make use of the RMS Object Time System (OTS); a File
Control Services OTS is also available. The compiler produces direct PDP-11 machine code optimized for
execution-time efficiency, especially when executed on systems equipped with a floating point processor.

FORTRAN IV

FORTRAN 1V is an extended superset of the ANSI X3.9-1966 standard for this scientific and engineering
programming language. Its high-speed, one-pass optimizing compiler works very efficiently in small-memory
environments, making FORTRAN program development possible on smaller PDP-11 systems. Because it can
produce absolute binary code suitable for standalone PDP-11 systems or for loading into ROM or PROM memory,
Digital's FORTRAN 1V is especially useful for such industrial applications as control programs for automated
equipment.

Other features of FORTRAN IV include the ability to use general expressions in all meaningful contexts; mixed-
mode arithmetic; the BYTE data type for character manipulation; commenting at the end of each source line; and
list-directed input/output.
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Programming Languages

COBOL-81

The COBOL-81 language processor is an interactive high-performance compiler designed for PDP-11 business
systems programming where ANSI-74 standard COBOL features, compact code, and low memory usage are of
prime consideration. COBOL-81 shares a great deal of common syntax with VAX-11 COBOL. In most cases,
programs written in COBOL-81 can be compiled and executed using the VAX-11 COBOL compiler without
source-code changes.

COBOL-81 runs on the full range of PDP-11 systems. It enables users to begin with the smallest PDP-11 system
and grow to the largest VAX systems. The compiler takes full advantage of the PDP-11’s optional Commercial
Instruction Set (CIS) to generate even more efficient object code. The compiler's extensive library facilities and
interactive Symbolic Debugger help increase programmer productivity and enable the the production of powerful
application programs.

PDP-11 PASCAL/RSX

PDP-11 PASCAL/RSX is a high-level language for developing business, manufacturing, research, and education
programs. Its English-like commands, logical grammar, and block structure help developers produce programs that
have clear organization and linear flow.

PASCAL/RSX includes the features of the Level O ISO Specification for Computer Programming Language
PASCAL (Draft Proposal 7185), plus many powerful extensions to the basic PASCAL language. PDP-11 PASCAL/
RSX runs on all RSX-11M or RSX-11M-PLUS based PDP-11 systems that have the Extended Instruction Set
(EIS). PASCAL/RSX has sequential or direct record access, plus fixed or variable-length records.

DIBOL-11/DECFORM

DIBOL-11, Digital's Business-Oriented Language, is a high-level language for commercial applications program-
ming. It is similar to COBOL in that it has a DATA DIVISION, a PROCEDURE DIVISION, and uses English-like
procedural statements (although more concise than those of COBOL). Unlike COBOL, DIBOL-11 is designed
specifically for creating interactive applications program.

DECFORM, a powerful, easy-to-use data entry and file inquiry package, is included with DIBOL-11 for designing
screen formats for data entry. Using interactive video terminals, programmers can produce forms on the terminal
screen that closely resemble traditional printed forms. Thus DIBOL-11 and DECFORM work together to help
programmers who are designing applications in data entry and retrieval (such as accounting).

Both DIBOL-11 and DECFORM have their own interactive debugging utilities to speed program development.
DIBOL-11 performs data manipulation, aritmetic expression evaluation, table subscripting, record redefinition,
external calls to other programs, and both sequential and random access to files. DECFORM features facilities for
defining data entry field protection, autoduplication, alphabetic or decimal checklng, range checking, field totaling,
crossfield validation, and autoincrement of counters.

CORAL-66

CORAL:-66 is the standard general purpose language prescribed by the British government for realtime and
process-control applications. A high-level block-structured language, it replaces assembly-level programming in
modern industrial and commercial applications. It is particularly useful for building software products that are
expected to be long-lived and that require flexibility and easy maintenance.

Features of CORAL-66 include BYTE, LONG (32-bit integer), and DOUBLE (64-bit floating-point) data types;
reentrant code at the procedure level; generation of code executable on any valid RSX-11S operating system that
includes the Extended Instruction Set (EIS); conditional compilation; English-language error messages at compile
time and (optionally) at runtime; and a switchable option to select a target PDP-11 instruction set.
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Ordering Information

Programming Languages Ordering Information

Product Order Code (SPD Number)
RT-11 RSTSIE RSX-11M/M-PLUS
PDP-11 BASIC-PLUS-2 — QJ916-AM,AH QJ918-AM,AH
QY916-AM,AH QY918-AM,AH
(14.54.xx) (14.11.xx)
BASIC-11/RT-11 QJ913-AM,AH - —
(12.5.xx)
PDP-11 FORTRAN-77 - ~QR100-AM,AH QJ668-AM,AH
QY100-AM,AH QY668-AM,AH
(14.49.xx) (14.31.xx)
FORTRAN IV QJ813-AM,AH QR435-AM,AH QP230-AM,AH
(12.10.xx) (12.41.xx) (14.63.xx)
COBOL-81 — QJ993-AM,AH QJ994-AM,AH
QY993-AM,AH QY994-AM,AH
(13.16.xx) (14.26.xx)
PIBOL-11/DECFORM — QP528-AM,AH QP540-AM. AH
QY528-AM,AH AM
(14.8.x%) QY540-AM,AH
CORAL-66 - - QP066-AM,AH
(14.56.xx)RSX-11M only
PDP-11 PASCALIRSX — -— QJ128-AM,AH
(QY128-AM,AH
(14.18.xx)

Support Categories

PDP-11 BASIC-PLUS-2 and DIBOL-11/DECFORM are Digital-Supported/Digital -Installed products. CORAL-66 is
Customer-Supported. Ali other programming languages listed above are Digital-Supported/Customer-Installed.

Order Code Suffixes

The following sets of letters replace the “-XX" suffix in the above order codes to indicate the media on which the
product will be shipped plus any additional products or services included:

-AM Single-use licence, binaries on 9-track magtape (1600 b/in), documentation, and support services
-AH Single-use licence, binaries on RLO2 disk cartridge, documentation, and support services

-AG Single-use licence, binaries on TU58 DECtape I, documentation, and support services

-DZ Single-use licence only; no binaries, no documentation, no support services

-GZ Documentation-only kit

In general, products available for the RT-11 operating system can be ordered with the AH, AG, DZ, and GZ options.
Products available for the other operating systems can be ordered with the AM, AH, DZ, and GZ options. Exceptions
are noted where they occur.

For Further Information

Consult the Software Product Descriptions (SPDs) for additional information on ordering options, and support details
for each product..

Note: Order codes beginning with the letters QY designate software for use on LSI-11 Bus Systems.
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Data Management Packages

FMS-11

FMS-11 (Forms Management System) is a software package used by applications programmers to build interactive
screen-oriented data entry capabilities into their application programs. Used in conjuction with a standard program-
ming language such as FORTRAN, COBOL-81, or PDP-11 BASIC-PLUS-2, FMS-11 can be used for any data entry
application in which paper forms were traditionally used--inventory, payroll, bookkeeping, patient admittance, etc.
FMS-11 can aid productivity at all levels: program designers are spared the complexities of creating custom terminal
interfaces to use special features of the VT-100; program developers can debug and correct forms quickly with
FMS-11’s own forms-debugging and editing utilities; and the application’s end-user gets an intelligent data-entry
system that minimizes keystrokes and catches most common typing errors.

Components of the FMS-11 package are: the Form Editor for layout and modification of video forms on a VT-100
screen; the Video Keypad Editor for general-purpose text editing of standard ASCIl files; the Form Utility for
manipulation of FMS forms descriptions during debugging; the Form Driver for performing screen processing at
application run-time; and on RT-11, the Application Run-Time Supervisor for running application programs independ-
ently of programs running on other system terminals.

DATATRIEVE-11

DATATRIEVE-11 is an interactive query, report-writing, and data maintenance system designed to put easy access
to system databases in the hands of non-computer professionals. It is loaded with online prompting, help and tutorial
features to help computer novices “do it themselves,” relieving DP staff from long schedules of small projects.
DATATRIEVE-11 is especially useful for users who make frequent and constantly-changing requests for data from a
large, established database, such as business analysts and middle-level management. It can also be used to build
and maintain small personal databases.

DATATRIEVE-11 uses the RMS-11 Record Management System to access data records in sequential, relative, or
indexed files. Users can specify selective data retrieval, sorting, formatting, updating, and generation of printed
reports. Frequently-used sequences of commands can be stored in a data dictionary for later use and for sharing
among other users. An Application Design Tool (ADT) interactively steps novice users through the process of
creating domain and record definitions. .

SORT-11

SORT-11 is an efficient all-purpose data sorting utility for files formatted by the RMS-11 Record Management
System. It is flexible enough to meet the wide range of sorting needs encountered in everyday system use, from
simple reordering of a maliling list by name or ZIP code to sorting massive data sets. It is especially useful for
programmers and system administrators in charge of accessing and maintaining RMS-11 databases.

SORT-11 can accept files containing binary, EBCDIC, or ASCII data, in sequential, relative, or indexed-sequential file
formats. The user can select sorting by any key field, in either ascending or descending order, using any of four
sorting processes: Record Sort, which manipulates records in their entirety; Tag Sort, which produces a reordered
file by manipulating only the key position of each record; Address Routing Sort, which produces one file for the data
and multiple address files that are used to access the data in the desired sequences; and Index Sort, which
produces a separate index file that contains for each record its SORT key field and a pointer to the record’s location
in the data file.

QUILL

QUILL is an easy-to-use layered software package designed to run on the CTS-300 Operating System. With
simple English-like commands, users can take advantage of its three output capabilities: terminal queries, report
generation on a printer or disk, and list documents on DECtype-300. QUILL's commands generate automatic
output, in a format that can be re-used, against current, up-to-date data.

QUILL uses Dictionaries to describe data files. These Dictionaries support CTS-300 Fixed Length Sequential and
ISAM file structures. Each physical field has a logical field name associated with it. The Dictionary structure also
supports password and field protection, multiple Dictionaries for a single data file, overlaid fields, Dictionary
identification from a relative Dictionary, and maintenance routines to create, modify, cipy, delete, and print
Dictionaries. Arithmetic, relational, or boolean expressions can be used with names in the Dictionary to locate
" records within a data file.

QUILL features ascending and descending SORT of up to eight individual fields. Its default structure provides
standard output formats. Capabilities for customized formats are available.

Interactive and batch modes of operation can be called by a menu. A HELP facility that can be tailored is also
provided.

Tihe minimum hardware requirement is any valid CTS-300 Versoin 7.0 configuration with a minimum of 64 KB of
main memory and 1 MB of disk storage.
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Word Processing

DECword/DP

DECword/DP is a software package that gives fully featured word processing to RSTS/E users. It can be run from
any VT100 terminal on a RSTS/E system, and gives end-users the type of text-manipulation features usually
associated with standalone word processors. DECword/DP is suitable for RSTS/E users who need to prepare
occasional memos and short reports. For high-volume word processing, users’ needs will be much better served
by one of Digital's more specialized product-such as the DECmate Il Personal Computer.

DECword/DP provides such industry-standard features as menu-driven function selection, cut and paste, forward
and reverse scrolling, global search and replace, and automatic word wrap. It also offers a variety of advanced
features: automatic footnoting, spelling-error detection, list processing, and computer-aided instruction for using
its software.

DECtype

DECtype is a full-featured word processing package designed to run on the CTS-300 and VMS Operating
Systems, permitting concurrent word and data processing in a multi-user environment. DECtype provides industry-
standard features such as menu-driven operation, cut and paste, forward and reverse scrolling, search and
replace, automatic word wrap, subscripts, superscripts and headers and footers.

In addition, DECtype provides a basic four function editor math utility, user-defines keys for predetermined
repetitive operations, abbreviation and paragraph libraries as well as the ability to cancel an editing session without
changing the document.

DECtype allows the user full control of printers. Printer management enables the user to remove documents from

the print queue, change the print priority of a document, view the list of documents in the queue and view the
status of all defined printers.

Graphics Packages

PLXY-11 Graphics Package

PLXY-11 is a software package designed to provide RT-11, RSX-11M, RSX-11M-PLUS, and RSTS/E applications
programmers access to the plotting capabilities of Digital’s LXY11/LXY21 lineprinter/plotters. Using the PLXY-11
graphics subroutines, programmers can create software that prints out representations of data in graphs and
charts with clear alphanumeric labeling. This makes PLXY-11 useful for equipping scientific, engineering,
statistical, and econometric application programs with graphics.

To use PLXY-11, the programmer writes FORTRAN programs that call the appropriate subroutines in the PLXY-11
library. These subroutines convert the program’'s graphics requests into a series of vectors stored in an
intermediate file. This file is submitted to the PLXY-11 post-processing task, which converts its vector data into
raster format suitable to the LXY printer/plotter. The user then transfers this converted file to the printer/plotter via
a standard file-transfer utility such as PIP, where it is printed out by the system LP11 lineprinter driver.

.BCP Graphics Software

The BCP Bar Code/Block Character software package lets RSX-11M users print out industry-standard Code 39
bar codes on Digital’s LXY11/LXY21 printer/plotters. The package provides quick and easy production of labels
for warehouse, stockroom, and other inventory tracking operations.

The package’s interactive user program lets users enter data to be coded for immediate printout of bar codes and
block-lettered labels. A library of graphics routines are also provided that can be combined with applications
programs written in PDP-11 FORTRAN-77, for fully automated label generation. Both parts of the package require
that the RSX-11M system on which they run have FORTRAN-77 plus a minimum 40 Kbytes of memory.

(Note: BCP is shipped with the LXY11 and LXY21 lineprinter/plotters. To order, use the RSX-11M option numbers
given in the Printer/Plotter Ordering Information.)
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Applications Development Packages

Professional Tool Kit

The Professional Tool Kit lets programmers use PDP-11 RSX-11M and RSX-11M-PLUS systems (as well as VAX/
VMS systems) to develop application programs for Digital’s Professional 300 Series Personal Computers. Using the
software and optional hardware in the package, applications programmers can create and debug applications
compatible with the Professional’s P/OS menu-driven environment using their current PDP-11 system. This results
in higher programmer productivity, less required training time, and preservation of current system investments. The
Tool Kit is useful for software houses, DP departments, and other organizations wishing to produce applications
using all the unique features of the Professionals.

The Tool Kit includes the MACRO-11/Professional, BASIC-PLUS-2/Professional, and FORTRAN-77/Professional
programming languages; the RMS/Professional Record Management System; FMS/Professional for forms-oriented
video I/0 management; the SORT/Professional record sorting utility; the Professional Graphics Package for over 20
device-independent graphics commands; the Professional Diskette Builder for end-user media distribution; and the
Professional Debugger for use with BASIC-PLUS-2/Professional. Applications are developed on the host PDP-11
system and then transferred to a Professional 350 system for debugging.

ADE

ADE (Applications Development Environment) is a programming tool specifically designed for non-programmers to
use in developing and running small, simple applications for use in small businesses. It allows users with little or no
computer experience to preform record keeping and bookkeeping tasks such as maintaining and printing mailing
lists, inventory lists, time sheets, and budgets. ADE runs in the RSTS/E timesharing environment.

ADE presents electronic worksheets made up of rows and columns on a user'’s video terminal. Users work with
these worksheets by writing procedures—simple programs using English verbs. Procedures can store information
from worksheets in tables kept in disk files, or retrieve such information; manipulate the entries in a worksheet; or
print out reports. An interactive HELP command, continuous display of messages and available commands and
messages at the bottom of the terminal screen, and interactive command prompting help users step by step.

MENU-11

MENU-11 is a software package that allows applications programmers to design customized interfaces between a
RSTS/E system and its users. It allows for RSTS/E’'s DCL command language environment to be sealed off from
novice or infrequent users and replaced with a set of interactive menus backed by help texts. Programmers design
the menus and help texts, giving users access to just those procedures and utilities needed in their work. This
makes MENU-11 ideal for turning a RSTS/E system into a “turnkey” application system, as well as providing
security on a system with many inexperienced users.

MENU-11 consists of a set of programs that interact with RSTS/E and control the display of menus to users
according to command files prepared by programmers. The command files specify the format and content of menus;
help text associated with each menu option; actions to be taken when an option is chosen (including conditional
execution of actions); transfers between different menus; and interactions with the user to gather more information.
Menu options can execute system commands, run application programs, and generally perform action or series of
actions possible under RSTS/E. '

RTEM-11

RTEM-11 provides the RT-11 program development environment on one of the following host development
systems: RSX-11M, RSX-11M-PLUS, and VAX/VMS. RTEM-11 runs in compatibility mode on VAX/VMS systems
and allows several users to develop RT-11 applications concurrently on a host system. The number of users is
dependent on CPU power and system activity. Application programs can be created, edited, assembled and linked

on RTEM-11 and then executed on RT-11. ‘
The minimum memory requirement for RSX-11M or RSX-11M-PLUS Systems is 48 kb.

Support Categories

SORT-11 and DECword/DP are Digital Supported/Digital Installed products. The Professional Tool Kit and MENU-11
are Customer Supported. All other programming languages listed above are Digital Supported/Customer Installed.

For Further Information

Consult the Software Product Descriptions (SPDs) for additional information on level of functionality, other ordering
options, and support details for each product.
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Ordering Information

Applications Packages Ordering Information

Order Code
Product RT-11 RSTSIE RSX-11M/M-PLUS CTS-300
FMS-11 QJ713-AM,AH QJ716-AM,AH QJ715-AM,AH
(12.22.xx) (13.17.xx) (12.27.xx)
DATATRIEVE ) QP300-AM,AH QP301-AM,AH
QY300-AM,AH QY301-AM,AH
(12.48.xx) (12.48.xx)
QUILL QJAO09
(12.55.xx)
SORT-11 QP602-AM,AH
(12.7.22)
DECWORD-DP QR480-AM,AH
(13.14.xx)
DECtype QJ038
(13.15.xx)
Professional Tool Kit QJO71-AM,AH
(40.2.xx)
ADE QR530-AM,AH'
(13.11.xx)
MENU-11 QR690
(12.60.xx)
RTEM QJ291-AM,AH
(30.21.xx) '

Support Categories

SORT-11 and DECword/DP are Digital-Supported/Digital-Installed products. The Professional Tool Kit and
MENU-11 are Customer-Supported. All other programming languages listed above are Digital-Supported/
Customer-Installed.

Order Code Suffixes

The following suffixes in the above order codes indicate the media on which the product will be shipped plus any
additional products or services included:

-AM Single-use licence, binaries on 9-track magtape (1600 b/in), documentation, and support services
-AH Single-use licence, binaries on RLO2 disk cartridge, documentation, and support services

=Dz Single-use licence only; no binaries, no documentation, no support services

-GZ Documentation-only kit

In general, products available for the RT-11 operating system can be ordered with the AH, DZ, and GZ options.
Products available for the other operating systems can be ordered with the AM, AH, DZ, and GZ options.
Exceptions are noted where they occur.

For Further Information

Consult the Software Product Descriptions (SPDs) for additional information on ordering options, and support
detalils for each product.

Note: Order codes beginning with the letters QY designate software for use on LSI-11 Bus Systems.
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DIGITAL’S Software Binary License Agreements

Principles

Software is treated as proprietary information. Customers do not own it, but are licensed to use it under the terms

and conditions of software license agreements. Key points of DIGITAL's software binary license agreements are:

e Customers must have a binary license to use any of DIGITAL's binary software products.

® This license allows one customer to run one software product on the CPU it is first installed on.

® DIGITAL retains title and ownership. .~

® DIGITAL'’s licensing agreement does not allow the transfer of software from one end user to another or from one
CPU to another without prior permission from DIGITAL. Software may only be transferred to another party with
written permission from DIGITAL. _

® A customer may reproduce the software , if necessary, but only for use on the specific CPU licensed to use it.

® The use of an update version of the software on the licensed CPU requires that the customer purchase a
software update option if out of warranty or not covered by a software service contract.

® The software may be used on another single CPU on a temporary basis during a malfunctlon of the original CPU
which causes the software to be inoperable.

® Any modification to DIGITAL-licensed software doesn’t exempt the software product from DIGITAI licensing or
sublicensing terms, conditions, or fees. Only those modifications that are not part of the original software are the
customer’s property.

Software Ordering Options
DIGITAL-SUPPORTED Binary License Option

This is a standard binary license that includes media, manuals, documentation, and warranty packaged together. A
90-day warranty, as specified in the Software Product Description (SPD) Addendum, is the support received (unless

different warranty conditions are specified in the SPD.) Main features of the warranty include: product updates,
technical information, telephone support, and on-site remedial support. Depending on complexity, DIGITAL-
supported products are designed as either DIGITAL-installed or Customer-installed.

DIGITAL-INSTALLED

DIGITAL provides installation services for products that are complex to install. Installation services include verifica-
tion of complete product delivery and standard installation of the product Hardware and the operating system are
installed together.

CUSTOMER-INSTALLED

Since many DIGITAL-supported software products require no special skills to install, the customer can install these
using the comprehensive, step-by-step documentation sets provided with them. The documentation sets detail all
procedures necessary for proper installation. Once the software products have been installed, they too qualify for
warranty service.

ADD-ON INSTALLATION FEE v
With the exception of operating systems, customers who buy DIGITAL-Supported/DIGITAL-installed products as
add-ons after the original system is installed will be quoted an installation fee.

CUSTOMER-SUPPORTED Binary License Option

This is a standard binary license which includes media, manuals, documentation but no warranty support. It is only
offered when a DIGITAL-supported license option is not offered.

LICENSE-ONLY Option

A license-only option is a standard binary license, but has no media, manuals, documentation or support. Software
products can be ordered at considerable cost reduction, but the customer must first purchase a license with media
for that particular software product. The license-only option is a one time right to copy. It is a license to run a single
software product on one additional CPU using a copy of the software the customer made from the original Ilcensed
product. Customers may order additional copies of the documentation.

OUT-OF-WARRANTY Update Option

A customer with a binary license may order a product update for each licensed CPU. An additional license fee is
charged for each product update and for each one-time right to copy the update for each previously licensed CPU.
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PDP-11 Software Source Book-First Edition

PDP-11 Software Source Book- First Edition

The PDP-11 computer family has hundreds of application software programs solving real problems today. What are
those programs and how do you find the one you need? Find the answer in the first edition of the PDP-11 Software
Source Book. It's available now and contains more than 1200 descriptions of application software currently running
on PDP-11s. Sources of descriptions come from outside vendors, Digital, DECUS, and the EAS (External
Application Software) Library.

The book is divided into three parts. Part | covers applications and groups software in categories such as
Accounting and Finance (108 products), Manufacturing (52), Health Care (47), Office Systems (26), Education
(69), and Engineering (93). Thirty categories of industries are included in Part I. Part Il consists of three chapters
that deal with systems software -- Language Processors, Operating Systems and Communications, and Software
Tools and Utilities. Part Il contains the cross-reference guides that make it easy for the user to find an application
package to fit a particular need.

The PDP-11 Software Source Book is free and intended for the decision-making Digital customer and prospective
customer of the PDP-11, including Micro/PDP-11. The book will be updated and published twice a year. The PDP-
11 Software Source Book is available through your literature contact. The first edition may also be ordered from
Northboro Printing and Circulation Services (Order no. ED-24762-20) or by calling (617)351-4111.
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8 Networks

As organizations acquire more and more computers, the need arises for these computers to talk to one another. A
computer network permits computers in different locations as well as computers of different manufacturers to
exchange information.

DIGITAL Network Architecture

DIGITAL Network Architecture (DNA), developed by DIGITAL, defines an integrated set of networking capabilities.
DNA supports a broad range of compatible networking options which can link realtime systems, timesharing
systems, word processing systems, computational systems, and data processing systems together into one
network. Such a network can increase productivity and gives an organization greater control over day-to-day
operations. By speeding and organizing the flow of information in networks, management can help increase the
efficiency of departments, as well as the company as a whole.

DNA's breadth of capabilities is unique in the industry. The layered structure of DNA allows inclusion of a new
communication technology, such as Ethernet, while preserving the application investment of DIGITAL's customers.
Today DNA Phase Il supports DDCMP (Digital Data Communications Message Protocol) for point-to-point and
multipoint communications, and X.25 for communications over public packet-switching networks. The DECnet
products outlined in this section are Phase lll implementations. DNA Phase IV, announced recently, incorporates
Ethernet local area network protocols as well.




Networks

Local area networks (LANs) are networks that offer reliable high-speed communications channels. These channels
are optimized for connecting information processing equipment in a limited geographic area—an office, building,
complex of buildings, or campus. LANSs are optimized for high-speed (greater than one million bits per second) data
transfer. They are usually privately owned.

Ethernet is a local area network specification for communications protocols developed jointly by Xerox, Intel, and
DIGITAL. DIGITAL's Ethernet program for local area networking extends still further the possibilities for effective
communication and resource-sharing within the framework of DECnet. DIGITAL has announced the availability of
cables and cable interface connectors, transceivers and communication controllers. The intent is to build other
capabilities needed to link these networks with remote networks, public packet-switching networks, and SNA
networks, all within the framework of DIGITAL Network Architecture.

Communications Software

DIGITAL's network software can be grouped in the following manner:

® DECnet for DIGITAL-to-DIGITAL system communication, either locally or remotely.

® |nternets for connection of DIGITAL systems to non-DIGITAL systems.

® Packetnet System Interfaces for connection of systems utilizing a public packet-switching network.

When used in conjunction with the various communications hardware offerings, DIGITAL's network software offers
powerful capabilities for integration of an organization's operations, whether it be a manufacturing company, a
university, the office, or an engineering application.

Networking Selection Chart

Network Software Communications Products Page

DIGITAL-to-DIGITAL
Host Communication

Local Traditional All DECnet Layered Software 8-4

DLX 8-5

Local Area Networks DECnert-RSX-11M 8-4

DECnet-RSX-11M-PLUS

Remote All DECnet Layered Software 8-4

DLX 8-5

RSX-11 PSI 8-8

DIGITAL-to-nonDIGITAL All Internets 8-6

Host Communication RSX-11 PSI 8-8
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DECnet

DEChnet is a family of software products that enable two or more DIGITAL computer systems — the 16-bit PDP-11s,
the 32-bit VAX computers, and the 36-bit DECsystem-10s and DECSYSTEM-20s — to form a network. DECnet at
each node acts as an interface between the node’s operating systems and the network. Each operating system’s
DECnet software formats data and procedures according to a set of protocols described in the DIGITAL Network
Architecture (DNA) specifications. All data traveling through a DECnet network has been formatted by the initiating
node in this way. Each DECnet system in a network converts received data into formats for that operating system.
The DNA specifications are non-proprietary and may be ordered from DIGITAL's Accessories and Supplies Group
(A&SG).

DECnet offers a wide range of networking functions over and above the data communications protocol which
support a wide range of application strategies: occasional update of remote files using remote resource sharing
facilities and transfers of entire files from one system to another for intensive modification are just two of the features
which may be selected to help optimize productivity. Following is a summary of DECnet's features:

® Task-to-task communication — enables two programs to exchange information. These two programs can be
running under different operating systems, they can be written in different languages.

¢ File transfer — exchange of sequential ASCII or binary files; DECnet handles compatibility issues among
operating systems. The transfer of file types other than sequential ASCIl and binary may also be supported
between particular operating systems. Check with your DIGITAL Network Specialist for details.

® Remote command file submission and execution — one system can direct another to execute a specified
program, either resident on the remote system, or sent to the remote system as a part of the request.

® Down-line loading — programs or whole software systems can be developed on a node with appropriate
peripherals and shipped to another, for example, small memory-only systems.

® Network command terminal — a terminal user at one system may be logically connected to another on the
network running the same operating system and act as if directly connected to that route around line or system
failures.

* Network management — DECnet products include the tools for monitoring and controlling network operation.
These include facilities for tuning network parameters, for logging events, and for testing nodes, lines, modems,
and communications interfaces. For monitoring network operation or for testing a new network application,
DEChnet provides statistical traffic and error information. Access to such network performance information allows
potential problems to be solved before they degrade network performance.

Configuring a DECnet Network

A DECnet network may be configured so that each network member is fully connected with every other member, or
may communicate with other network nodes through intermediate or routing nodes. Adaptive path routing means
that the DECnet products in a routing network communicate via a user-defined “least cost” path, but have the ability
to detect and route around line or system failures.

DECnet nodes may communicate with adjacent nodes over synchronous and asynchronous communications lines
and parallel interfaces. DECnet nodes may share a communications link in a multipoint configuration thereby
reducing the high cost of multiple, directly connected communications lines. Microwave and satellite link (neither is
available from DIGITAL) are also used to connect DECnet nodes.

DECnet-11M and DECnet<1 1M-PLUS nodes may communicate with each other with full DECnet functionality across
a public packet switching network when used with the packetnet system interface (PSl) products discussed later in
this section.

The chart entitied “DECnet Communications Hardware Configuration Aid” and product descriptions in the Communi-
cations Options sections will help in choosing the appropriate communications devices for a network.

The Software Product Descriptions (SPDs) should be consulted before ordering networking software and supporting
hardware. Your local Software Services Network Specialist may also be of assistance in confirming that your
proposed network configuration will meet your particular networking requirements.

DECnet

DECnet is a Phase lll network product that allows a suitably configured system to participate as a routing or non-
routing (end) node in DECnet computer networks. DECnet offers task-to-task communications, utilities for network
file transfer, homogeneous network command terminal support, and network resource capabilities, using the
DIGITAL Network Architecture (DNA) protocols. DECnet communicates with adjacent nodes over synchronous and
asynchronous communications lines and parallel interfaces. Communication using X.25 circuits over selected public
packet-switching networks is also possible when configured with the appropriate PSI product.
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DECnet

Consult the Software Products Descriptions (SPDs) for more information on each DECnet product. Each DECnet
product offers its own level of functionality and its own set of features to the user. Users should also note that the
functions available depend, in part, on the configuration of the rest of the network.

DLX Software Interface

RSX DLX-11 is a low-overhead software communications line interface which provides users of DIGITAL microcom-
puters access to Phase lll DECnet networks. The product is available on the RSX-1 1M system for interfacing with a
DECnet-11M or DECnet-11M-PLUS Phase lll node.

RSX DLX-11 supports a single physical line in a point-to-point or multipoint connection. A user-written MACRO-11
program at each end of the line controls the communication line directly. The integrity and sequentiality of data sent
over the line are maintained by the use of DECnet Digital Data Communication Message Protocol (DDCMP).

DECnet PRODUCT CAPABILITIES

DECnet PRODUCTS
(SPD NUMBER)
CAPABILITY
-RT 1M 1S |-1IM-PLUS| /E -IAS VAX -20
(10.72.xx) | (10.75.xx) | (10.74.xx) | (10.66.xx) | (10.73.xx) | (10.74.xx) | (25.3.xx) | (23.2.xx)
ity iyl I v v v v v v v
NETWORK
COMMAND v v v v 4 v v v
TERMINAL'
FILE
TRANSFER v v v v v v v
COMMAND/
BATCH FILE V2 V3 V3 v v v Ve
SUBMISSION
COMMAND/ ,
BATCH FILE NE v v v v v v
EXECUTION
R ooag L& v v Ve v v v v
DOWN-LINE
SYSTEM v v v v
LOADING
DOWN-LINE
TASK v v v v
LOADING
NOTES:

! Terminals on these systems can log onto other homogeneous systems in the network. DECnet-11S does not support
connection from remote command terminals.

2 Requester-only function.

3 Cannot submit command/batch files to DECnet-RT, DECnet/E or DECnet-VAX systems. However, DECnet/E and
DECnet-VAX can execute files already at the DECnet node.

4 Command file must reside on remote node.

5 Server-only function.

6 Offers local users network access to remote file systems. Does not allow users on remote systems to access local
files.
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Internets

The interconnection of DIGITAL systems with computers built by other manufacturers is supported by a family of
products called Internets. DIGITAL's protocol emulator (PE) products provide a way for DIGITAL computers and
terminals to communicate with computers and terminals built by IBM, CDC, and UNIVAC by emulating those
manufacturers’ terminal and line protocols. Thus DIGITAL's equipment appears to the equipment with which it
communicates to be another supported device. DIGITAL’'s wide range of Internet PEs gives you the freedom to
choose mainframes and minicomputers on the basis of your application needs with the assurance that a reliable link
can be established between these different systems.

DIGITAL's Internet products are data transfer facilitators, not hardware emulators. They connect DIGITAL computers
with non-DIGITAL systems, providing means for interchanging data with IBM, UNIVAC, CDC, and other host
processors. DIGITAL's goal is to enable the exchange of data by using common communications protocols, not to
provide plug-compatible replacements for terminal subsystems.

DIGITAL-to-IBM Communication

DIGITAL offers a full range of DIGITAL-to-IBM Internet products. These products aid users in implementing cross-
vendor cooperative computing applications that span centralized and distributed processing environments. PDP-11
operating systems support program-to-program communication as well as 3270 terminal emulation and remote job
entry (RJE). Installation, troubleshooting, and network-control facilities help minimize the problems of bringing up
and maintaining effective internetwork operations.

RSX-11M/SNA Protocol Emulator

The RSX-11M/SNA Protocol Emulator provides an RSX-11M system with the ability to participate in an IBM
Systems Network Architecture (SNA) network. RSX-11M/SNA PE enables the RSX-11M user application programs
to communicate with IBM application programs or system services on a task-to-task basis. Three modes of
application programming support are offered to fit varied customer expertise and requirements: Emulator Control
(EC), Extended Emulator Control (XEC), and Application Control (AC).

RSX-11M/SNA PE supports up to 4 half-duplex or full-duplex synchronous lines at speeds up to 9600 bits/second.
The emulator will allow up to a maximum of 32 user sessions. The supported communications devices are DUP11 or
KMC11 with DUP1 1s. (Coresidency with DECnet-11M or with RSX-11/3271 is not supported.)

3271 Protocol Emulator (Interactive BISYNC)

The RSX-11 and RSTS/E 3271 Protocol Emulators provide facilities for both program-to-program interactive
communication and data pass-through 3270 terminal emulation. The terminal emulator enables terminal users and
application programs to exchange data with a program running under IMS or CICS on an IBM 370 or 303X host. The
PDP-11 system appears to the host as an IBM 3277 Model 2 terminal and 3271 Model 2 control unit connected to
a multidrop synchronous line. The PE module supports up to 6 synchronous lines. (Coresidency of RSX-11 3271
and either RSX-11 DECnet or RSX-11M/SNA PE is not supported.)

The terminal emulation facility transforms VT 100 terminals attached to a PDP-11 into virtual 3270 terminals so thata
single terminal can be used interchangeably to access both DIGITAL and IBM systems. The RSX-11 3271 Protocol
Emulator allows the system manager to predefine all parameters required to connect to specified IBM applications.
Once the user invokes the emulator, the terminal appears to be connected to an IBM network. Returning the
terminal to normal VT100 operation after an Internet session requires just a single keystroke.

2780, 3780, and HASP Protocol Emulators (Remote Job Entry BISYNC)

The RSTS/E 2780 Emulator emulates the communications protocol of an IBM 2780 device while running as user
job under a suitably configured UNIBUS-based RSTS/E system. It will transmit files from any input medium (video or
hardcopy terminals, disks, tapes, and card readers) and receive files for any medium supported by RSTS/E. Files
can print on any lineprinter supported by a RSTS/E Operating System, excluding the LS11 printer.

The 2780/3780 PEs are BISYNCH RJE emulators that allow files to be transferred between PDP-11 systems and
IBM hosts supporting either the IBM 2780 or 3780 protocol. Multiple lines and muiltiple users are supported
concurrently through operator and program control.

Dedicated or switched point-to-point lines can be used. Autoanswer is supported for switched lines. Operator
control is performed using the standard DIGITAL Command Language directives. Indirect command files can be
used to minimize operator interaction or to facilitate completely unattended operation. Monitoring functions include
continuously maintained traffic and error counters as well as on-demand status reporting. There are also troub-
leshooting facilities for loopback testing. )
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Internets

RSX-11M/IAS RJE/HASP is a software package for performing the standard functions of an IBM HASP remote job
entry workstation. DIGITAL's HASP product mimics the CRT and keyboard of the HASP workstation by offering
remote console support. In addition to the features of the 2780 and 3780 emulators, the HASP PE user can
communicate directly with the IBM mainframe from a local terminal to control and check the status of jobs on the IBM
host.

RJE/HASP provides multileaved (pseudosimultaneous, bidirectional) communication of up to seven input and seven
output data streams. Standard HASP protocol features include data compression of repeated sequential characters
including blanks, full EBCDIC transparency, multileaving, and support of printer vertical forms to skip to channel 1
(top of form). Communications line control is performed directly by one of the RIE/HASP task. Concurrent use of
the communications device by other RSX-11M or RSX-11M-PLUS tasks is precluded. Any mass storage or unit
record device supported by RSX-11M or RSX-11M-PLUS can be used as a source or destination of data for a
HASP data stream.

UNIVAC Protocol Emulator

UN1004/RSX/UNIVAC 1004 Terminal Emulator provides communication between a UNIBUS-based RSX-11M
system and a UNIVAC 1100 series, or other system using the UNIVAC 1004 RMS-1 communications protocol. The
software provides remote job entry (RJE) terminal emulation through which the user can send data in 80-column
card format and receive datain line or card format. UN1004/RSX supports one synchronous communications circuit
to a host computer, a single switched or dedicated lease line, 2-wire or 4-wire common carrier facility at
transmission rates up to 4800 bits/inch, and ASCIi line communications code. Only full-duplex console terminals
may act as emulator terminals.

MUX200 Multiterminal Emulator

MUX200/RSX-IAS provides communication with a CDC 6000 CYBER series or other system using the 200 UT
Mode 4A communications protocol. The PDP-11 user can communicate at command level with a host system,
submitting jobs for batch processing and receiving results from the host. The software package can be configured
to support either ASCII or external BCD versions of the communications protocol.

MUX200/RSX-IAS enables several users to communicate simultaneously with a host system over a single line. The
PDP-11 system, while using a single physical drop, appears to the host as a number of multidrops and terminals on
the circuit.

The available Internet products are listed by SPD numbér. Consult DIGITAL’s Software Product
Descriptions (SPDs) for more information. ’

OPERATING IBM IBM IBM IBM IBM UNIVAC CcDC
SYSTEM 2780 3780 HASP 3271 SNA UN1004 | MUX-200
RT-11 10.16.xx | 10.16.xx
CTS-300 10.16.xx | 10.16.xx
RSX-11M 10.1.xx 10.1.xx 10.51.xx | 10.88.xx 14.4.Xx 10.79.xx | 10.77.xx
RSX-11M-PLUS | 10.1.xx 10.1.xx 10.88.xx
10.50.xx | 10.49.xx | 10.83.xx | 10.83.xx
RSTS/E' 10.49.xx
VAX 27.7.xx 25.7.xx 25.21.xx 25.2.xx
TOPS-10 8.70.xx 8.70.xx
23.1.xx 23.1.xx 23.3.xx
TOPS-20 23.3.xx 23.3.xx 23.7.xx
23.7.XX 23.7.XX
NOTE:

' Not available for use with PDP-11/23-PLUS systems.
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Packetnet System Interfaces

Communication costs are usually not of major concern when the network’s computers are located at the same site.
However, when you think about moving data between different locations, cities, or countries, communication costs
become a major concem. Leased lines can be expensive and not all organizations have sufficient data communica-
tions traffic to warrant leased line costs. Dial-up lines are cost-effective for low volumes of data transfer, but with
moderate data volume they become expensive as well. Public packet-switched networks (PPSNs) can provide the
best features of both methods.

PPSN Features

PPSNs offer the following advantages:

® Subscribers are permanently attached to the system via a leased line.

® The network guarantees a high level of end-to-end reliability. -

® The network can compensate for the differences in transmission speeds between computers, and computers
and terminals.

® The subscriber pays for the amount of data transmitted, not for the line itself.

® Data packets from different users are interleaved by the network, allowing for more efficient use of the PPSN
line.

® Data packets can be routed along the first free line that becomes available. It is possible that the subcomponents
of a message can be routed along completely different lines.

X.25 Protocol Interface

X.25 is rapidly becoming an accepted international telecommunications protocol as it is adopted by more and more
computer manufacturers. Any system on the network can send data to another system on the network. The PPSN
provides dynamic routing and insures data integrity.

DIGITAL’s PSI products support both the basic multivendor functional transfer of data and a higher level of support
for use between DIGITAL systems across the network. DIGITAL's PSI products have been designed and built to
conform to the June 1980 CCITT LAPB specification. Programs can exchange data with other programs, and
connections can be made over Permanent Virtual Circuits (PVCs) or Switched Virtual Circuits (SVCs).

Interactive Terminal Interface

DIGITAL's PSI products support access by remote terminals according to CCITT recommendations X.3 and X.28
through a network-supplied Packet Assembler/Disassembler (PAD) to the RSX-11 system. Remote terminal users
have the same access privileges to RSX-11 programs as they would if they were local. Thus it is possible to run
applications programs across a network with no modification, unless the network itself imposes restrictions which
are beyond DIGITAL’s control.

The PPSN guarantees data integrity across the network. Additionally, DIGITAL's PSI products provide a subset of
the DIGITAL Network Architecture (DNA) specified Network Management functions. Network control programs are
provided for loading and unloading the software, for defining the lines and network to which the system is
connected, and for display of various network information, i.e., error counters and numbers of packets received and
transmitted. -

Use of RSX-11 PSI with DECnet-11M and DECnet-11M-PLUS allows packet-switched connections to be used as
replacement for traditional leased or dial-up circuits in a portion of, or in all of, a DECnet network.

DIGITAL supports—on RSX-11M, RSX-11M-PLUS, and VAX/VMS—the following country specific implementations
of X.25: PSS (United Kingdom), Transpac (France), Datex-P (Germany), and Telenet (United States).
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Packetnet System Interfaces

RSX-11 PSI

RSX-11 PSI/M and RSX-11 PSI/M-PLUS allow suitably configured RSX-11M and RSX-11M-PLUS systems to
connect to public packet-switching networks (PPSNs) conforming to the CCITT recommendation of June 1980.
These PSI products support task-to-task communication via the network and remote terminal communication through
a packet assembler/disassembler (PAD) facility provided by the network. Terminals connected to a host RSX-11M
or RSX-11M-PLUS system cannot act as network terminals to other systems connected to the network.

Access to RSX-11 PSI/M or RSX-11 PSI/M-PLUS is supported for RSX-11M user programs written in MACRO-11,
FORTRAN-IV, and FORTRAN-77. The communications discipline used is the CCITT V.24 (EIA - RS-232) at the
hardware level, the symmetric LAPB varient of the X.25 frame level protocol and the X.25 packet level protocol.

RSX-11 PSI/M and RSX-11 PSI/M-PLUS can coexist with, or operate as a layered product under DECnet-11M or
DECnet-11M-PLUS, allowing the use of DECnet facilities over PPSNs as well as private leased-lines or switched
telephone networks. The Packetnet System Interface supports a subset of DIGITAL's Network Architecture’'s
management features including loading and unloading software, defining lines, and providing access to error
counters and other maintenance functions.

RSX-11 PSI/M and RSX-11 PSI/M-PLUS have been certified and are warranted on the following networks:
Transpac (France), Datex-P (Germany), PSS (United Kingdom), and Telenet (U.S.A.).
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Ordering Information

Communications Software Ordering Information

Order Code (SPD Number)
Communications Software RT-11 RSX-11M RSX-11M-PLUS RSTS-E
DECnet QJe87 QJ68s4 QR580 QP692
(10.72.xx) | (10.75.xx) (10.66.xx) (10.73.xx)
DLX-11 Software Interface QJ689
(10.6.xx)
RSTS/E-2780 Emulator QPD10
(10.50.xx)
2780/3780 Protocol Emulators QJD59 QJD82 QJD82 QRDO6
(10.16.xx) (10.1.xx) (10.1.xx) (10.49.xx)
3271 Protocol Emulators QJD76 QJD76 QRDO5
(10.88.xx) (10.88.xx) 10.83.xx)
RSX-11M/IAS RJE/HASP QJS60 QJS62
(10.51.xx) {10.51.xx)
RSX-11M/SNA Protocol Emulator QJD69
(14.4.xx)
UN1004 RSX/UNIVAC 1004 QJ170
Terminal Emulator (10.79.xx)
MUX200/RSX-IAS Muliterminal Emulator ' QJo7o
(10.77.xx)
RSX-11 PSI QJDI1 QJD92
(10.42.xx) (10.43.xx)

Additional Information:

® Media: DIGITAL's PDP-11 networking software is offered on the following media—
-AD indicates 800 bits/inch 9-track magtape
-AM indicates 1600 bits/inch 9-track magtape
-AH indicates RLO2 disk cartridge
-AV indicates RKO7 disk cartridge
-AG indicates TUS58 DECtape
® Support Category: DIGITAL-supported/DIGITAL-installed. )
® |icense: Single-use license, binaries, documentation, support services for all media (-Ax extension in order
code).
Documentation-only Kit: Order with -GZ extension.
® License-only: For single-use license-only, no binaries, no documentation, no support services order -DZ
extension.

Note:

Consult the Software Product Descriptions for more information on each product. The level of functionality for a
group of communications software varies depending on the operating system.
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Configuring Information

DECnet COMMUNICATIONS HARDWARE CONFIGURATION AID'

DECnet PRODUCT| EIA RS232-C EIA RS232-C EIA RS232-C 20mA ASYNC
(Version Number) | CCITT V.24 CCITT V.24 ASYNC
=9,600 B/S =19,200 B/S =9,600 B/S =9,600B/S
DECnet-RT DUP11 DMR11 DL11 DL11
(V2.0) DPV11 DMP11 DLVE1 DLVE1
DMV11 DLVK1
DUV11
DECnet-11M/
M-PLUS DUV11 DMR11 DLVEH1 DL11
(V3.1) DUP11 DMP11 DzZV11 DLVE1,DLVKA1
DPV11 DMV11 DL11
DZ11
DECnet/E DMR11
(v2.0) DMP11
DMV11
Notes:

Not all products listed in this chart are described in this catalog. Consult each DECnet product’s SPD for current information
on communication device configurations.

DECnet-RT multipoint configurations are supported as tributaries only.
Speed supported on PDP-11/24 systems is limited to 4,800 b/s.

Miscellaneous:
DMP11s and DMV1 1s support both multipoint and point-to-point configurations.

DMR11-CP and DMP11-CP have selectable speeds; the speed depends on the cable used and the distance between
nodes.

DMR11-FP also supports EIA RS423-A and RS449-A interfaces.
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9 Customer Services

One of the major advantages of owning a computer system from Digital Equipment Corporation is the extent of the
customer services available. Digital has hundreds of service centers located around the world as well as customer
education centers in many major cities. This section highlights the major catagories of service offerings available
from Digital’s Field Service, Educational Services, and Software Services organizations.

P
el

. g B Ao i




Field Service

Hardware Services

DIGITAL’'s Field Service organization offers a range of on- and off-site post-warranty hardware maintenance
services. Over 12,500 Field Service personnel in more than 400 locations worldwide are ready to provide the
support needed for continuous productivity.

On-Site Services

DECservice

DECservice is DIGITAL’'s most comprehensive on-site maintenance plan. It is designed for customers who require
uninterrupted system performance. DECservice includes:

® Committed response times

® Continuous effort remedial service

® Priority-problem escalation

® Extended preventive maintenance hours

® Parts, labor, and materials

® |nstallation of the latest engineering change orders
® An assigned service representative

© Comprehensive site management guide

Basic Service

DIGITAL'’s other on-site maintenance plan is called Basic Service. It is designed for customers who do not require a
fixed response time and continuous remedial efforts. Basic Service provides:

° Priority response (typically next day)

® Remedial service during coverage hours

® Priority-problem escalation

® Preventative maintenance during coverage hours
® Parts, labor, and materials

® |nstallation of the latest engineering change orders
° An assigned service representative

® Comprehensive site management guide

Although standard coverage for both of these on-site service plans is 8 hours a day, 5 days a week, customers can
opt to extend DECservice coverage to 12, 16, or 24 hours, including weekends and holidays.

Hardware maintenance on a noncontractual per-call time-and-materials basis is also available.

Off-Site Services

DIGITAL offers off-site services for customers who have sufficient expertise to maintain their own systems. These
range from major system refurbishment to module-level repair. In addition, a program is available which allows
customers to bring terminals in to DIGITAL for repair. DIGITAL’s off-site services include Customer Returns Centers
(CRCs), Product Repair Centers (PRCs), and DIGITAL Servicenters.

The Customer Returns Center (CRC) provides factory-level module repair for customers who can trace equipment
problems to the module or sub-assembly level. The CRC honors DIGITAL's Return-to-Factory Warranty for modules
and offers post-warranty DECmailer repair services.

DECmailer provides qualified customers with fast, dependable return-to-factory repairs for any of over 1,000
modules and subassemblies. Customers with a DECmailer Agreement receive a supply of preaddressed corrugated
cartons for mailing failed modules. Within five working days of our receipt of your module, we will ship back a
replacement. The modules are repaired and updated by technicians dedicated to the repair of Digital products.
DECmailer repairs are warrantied for 60 days from date of return shipping.
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Field Service

When turnaround time is not critical or the items which need repair are not eligible for DECmailer service, Loose
Piece Module Repair provides service on an ‘“‘as needed” basis. Refer to A & SG's “DECDIRECT" or contact Digital
Field Service for details.

- Digital’s Field Product Repair Centers (PRCs) provide fast, Iow-cosf, off-site repairs on all Digital-supplied options,
systems, and peripherals. PRC services incIude;

® A Return-to-PRC Agreement that provides repairs on a selected group of Digital CPUs and peripherals at a fixed
quarterly charge. The term of the agreement is one year.

¢ |ndividual Product services that provide customers with a choice between Fixed Quote and Time-and-Materials
repair services. Under Fixed Quote service, Digital quotes the repair cost before any repairs are performed. The
customer can then decide if they want Digital to effect the repair. With Time-and-Materials service, users can
choose, step-by-step, the extent of the repairs to be performed. This can range anywhere from minimal repairs to
total equipment refurbishment.

The new Digital Servicenters are being opened to provide carry-in service for Digital terminal products on a
contractual or per-call basis. The Servicenters will also offer to self-maintenance customers over-the-counter
module swap service for terminals. Repairs will be warrantied for 60 days and payment may be made by credit card.

The Customer Returns Centers, Product Repair Centers and Digital Servicenters each have their own parts
inventories, special diagnostic systems, and repair kits designed by Digital engineers. You can obtain additional
information on Digital's Field Service hardware maintenance offerings by contacting your local Digital Field Service
Office.

Educational Services

PDP-11 Customer Training

DIGITAL provides comprehensive educational programs to train your personnel before, during, and after installation.

Instruction in system management, operations, hardware, and software is available in five formats:
¢ Lecture/Lab Instruction—Provides traditional classroom lectures and laboratory experiences at one of DIGITAL’s

26 Training Centers worldwide.

® Self-Paced Instruction(SPI}—Self-Paced courses offer training materials that are portable, self-contained, and

. modular in format. They are educationally designed so that students can progress at their own learning rate. SPI

courses are offered in three formats: 1)Print—Text books or manuals 2)Audio-Visual—Cassettes and filmstrips
and 3)Computer-Based Instruction—Taught on the computer, by the computer.

* On-Site Training—On-site courses can be adapted to cover your particular application or operational needs in
depth. Every lecture course offered by Educational Services can also be taught at your job site.

® Exclusive Courses—If you have a unique application, Educational Services can create an Exclusive course
tailored to your needs.

® Technical and Management Seminars—Management seminars are specifically designed for non-technical
personnel to enable them to better understand data processing and how to use its capabilities. Technical
seminars are a series of state-of-the-art programs aimed at DP professionals and managers focusing on the
newest applied technologies.

For further details regarding dates, times, locations, and costs, as well as information about training credits available
to DIGITAL customers, contact your nearest Digital Training Center or Account Representative.
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Software Services

Software Services are available to support PDP-11 customers during any aspect of their system analysis, software
development or implementation efforts. Services available start with the personal attention of a Digital software
consultant and continue with the distribution of up-to-date software and software information.

A software specialist often works with a Digital sales representative to evaluate a prospective user's needs prior to
purchase, recommend hardware/software solutions to problems, and give advice on the feasibility and costs of
proposed solutions.

Depending on the software purchased, specialists are available to install software and provide software warranty
support to assure that purchased software products perform according to Digital’s commitments. Ongoing software
support is assured through a variety of post-warranty Software Product Services, which offer customers the
opportunity to keep their software up-to-date and running smoothly. A full range of Professional Software Services is
available to assist customers throughout the planning, implementation, and production phases of their systems.

For those PDP-11 software products that require Digital installation, a software specialist will install the software and
verify that the system is complete. Software warranty services include telephone assistance and on-site remedial
support, if necessary. Services also include automatic delivery of in-warranty Software Product and Documentation
Updates and the distribution of a periodic newsletter. Software Performance Reports are included under warranty
services, as well.

Software Product Services

Software Product Services (SPS) provide informational, preventive and remedial service to help customers after the
period of software warranty. These services provide updates to the latest software products, responses to reported
software problems, and technical publications that contain programming notes and documentation corrections.

The family of Software Product Services includes four levels of service: Software Product Updates, Self-Mainte-
nance Service for Software, Basic Service for Software, and DECsupport Service for Software.

e Software Product Updates — Single major releases of software, including documentation. No services are
included (however, they may be purchased at per-call rates).

e Self-Maintenance Service for Software — Tools are provided to enable users to maintain their own system
software. These include Software Product and Documentation Updates, sent automatically as they are released;
newsletters containing information about new software developments and enhancements; and Software Perform-
ance Reports, a formal software problem reporting mechanism.

® Basic Service for Software — This service is appropriate for users who require some, but not total, support. it
includes all the elements of Self-Maintenance Service, plus telephone support for usage and remedial software
questions.

e DECsupport Service for Software — The most comprehensive software product service available. DECsupport
includes all the elements of Basic Service, plus preventive maintenance, delivery and installation of updates and
Program Change Orders, and on-site remedial support for critical situations.

A License-to-Copy Update Option is also available. This option allows customers to copy Software Product Updates
onto a single, additional CPU. It is suitable for customers who are running identical operating system software on
several similar CPUs, and who want to copy the updates only.

Professional Software Services

Digital's software professionals are specifically trained in Digital products and experienced in designing, coding and
modifying custom software as well as tailoring PDP-11 software to meet special needs. Software specialists are
available to provide system analysis, application design review and optimization, and system/application integration.
Resources are available to perform specific project tasks, supplement a customer’s programming staff, or manage
projects from start to completion.

Varying types of expertise are available, ranging from programmer to project manager, depending on customer
requirements. Professional services are available at both resident and per-call rates, and also on a fixed-price per
project basis.
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Software Services

DECstart Services

DECstart is a proven combination of direct assistance, documentation review, discussion and hands-on experience
provided on site by a DIGITAL Software Specialist.

Users learn directly on their own systems and can put their knowledge to use immediately. The DECstart services
are conducted over a period of time to assure mastery of the system. Programmers and system managers are taken
step-by-step through the techniques required to effectively operate a particular system. DECstart enhances the
ability of users to keep their systems running smoothly by teaching them how to troubleshoot problems.

Digital’s Software Services group meets customer needs by offering a wide range of options to supplement the
standard DECstart package. Optional services are priced according to the time they require, therefore an estimate
can be given for any requirement a customer may be considering. In addition, a Digital Software Specialist can draw
up a Customer Support Plan to help the user determine any further areas in which he or she might benefit from
additional services.
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Appendix A

LSI-11 Option Conversion Table

Old Option Upgrade Option System Option
DLV11 ) DLVi1-M DLV11-MP
DLV11-E DLVE1-M + CK-DLVE1-D* DLVE1-DP
DLV11-EB DLVE1-M + CK-DLVE1-D* DLVE1-DP
DLV11-ED DLVE1-M + CK-DLVE1-D* DLVE1-DP
DLV11-EP DLVE1-M + CK-DLVE1-D* DLVE1-DP
DLV11-J DLVJ1-M None
DLV11-JA DLVJ1-M + CK-DLVJ1-L* DLVJ1-LP
DLV11-JP DLVJ1-M + CK-DLVJ1-L* DLVJ1-LP
DLV11-KA DLVK1-H None
DLV11-KB DLVK1-H None
DLV11-KC DLVK1-H None
DMV11-AA DMV11-M + CK-DMV11-A* DMV11-AP
DMV11-M + CK-DMV11-F* DMV11-FP
DMV11-AB DMV11-N + CK-DMV11-B* DMV11-BP
DMV11-AC DMV11-N + CK-DMV11-C* DMV11-CP
DMV11-AP DMV11-M + CK-DMV11-A* DMV11-AP
DMV11-BP DMV11-N + CK-DMV11-B* DMV11-BP
DMV11-CP DMV11-N + CK-DMV11-C* DMV11-CP
DMV11-FP DMV11-M + CK-DMV11-F* DMV11-FP
DPV11-DA DPV11-M None
DPV11-DB DPV11-M + CK-DPV11-A* DPV11-AP
DPV11-DP DPV11-M + CK-DPV11-A* DPV11-AP
DUV11-DA DUV11-M None
DUV11-DD DUV11-M + CK-DUV11-A* DUV11-AP
DUV11-DE DUV11-M + CK-DUV11-A* DUV11-AP
DUV11-DP DUV11-M + CK-DUV11-A* DUV11-AP
DZV11-A DZV11-M None
DZv11-B DzZV11-M + CK-DZV11-D* DZV11-DP
DZV11-C DzZV11-M + CK-DZV11-D* DZV11-DP
DZV11-CP DzZV11-M + CK-DZV11-D* DzvV11-DP
DRV11-D DRV11 + CK-DRV1B-K* DRV11-LP
DRV11-B DRV11-B + CK-DRV1B-K* DRV11-BP
DRV11-JA DRV11-J + CK-DRV1J-K* DRV11-JP
LPV11-AA LPV11-A + CK-LPV1A-K* LPV11-AP
LPV11-BA LPV11-B + CK-LPV1A-K* LPV11-BP
LPV11-EA LPV11-E + CK-LPV1A-K* LPV11-EP
LPV11-EB LPV11-F + CK-LPV1A-K LPV11-FP
RLV22-AK RLV22-AK + CK-RLV1A-K* RLV22-AP
RXV21-EA RXV21-EA + CK-RXV2E-K* RXV21-EP
RXV21-EC RXV21-EC + CK-RXV2E-K* RXV21-ES
RXV21-ED RXV21-ED + CK-RXV2E-K* RXV21-ET
KDF11-BP KDF11-BE/BA + CK-KDF1B-K* N/A
IBV11-P IBV11-A N/A

*Several cabinet kits are available.



Appendix A

UNIBUS Option Conversion Table

Old Option Upgrade Option System Option
DH11-AA Obsolete
DH11-AB Obsolete
DH11-AC Obsolete
DH11-AD DH11-M + CK-DH11-A* DH11-AP
DH11-AE DH11-M + CK-DH11-D* DH11-DP
DL11-E DL11-M + CK-DL11-A* DL11-AP
DL11-JA Obsolete
DL11-L Obsolete
DL11-LA Obsolete
DL11-LB Obsolete
DL11-W Obsolete
DL11-WA DL11-N + CK-DL11-H* DL11-HP
DL11-WB DL11-N + CK-DL11-D* DL11-DP
DL11-WC Obsolete
DMP11-AA DMP11-M + CK-DMP11-A* DMP11-AP
DMP11-M + CK-DMP11-F* DMP11-FP
DMP11-AB DMP11-M + CK-DMP11-B* DMP11-BP
DMP11-AC DMP11-M + CK-DMP11-C* DMP11-CP
DMP11-AE DMP11-M + CK-DMP11-E* DMP11-EP
DMR11-AA DMR11-M + CK-DMR11-A* DMR11-AP
DMR11-M + CK-DMR11-F* DMR11-FP
DMR11-AB DMR11-M + CK-DMR11-B* DMR11-BP
DMR11-AC DMR11-M + CK-DMR11-C* DMR11-CP
DMR11-AE DMR11-M + CK-DMR11-E* DMR11-EP
DUP11-DA DUP11-M + CK-DUP11-A* DUP11-AP
DV11-AA DV11-M DV11-AP
DV11-BA DV11-N (X2) + CK-DV11-A* (X2) DV11-1P
DV11-BB DV11-P (X2) + CK-DV11-A* (X2) DV11-2P
DV11-BC DV11-N + DV11-P + CK-DV11-A* (X2) DV11-3P 1
DZ11-A DZ11-M + CK-DZ11-D* DZ11-DP
DZ11-AA DZ11-M + CK-DZ11-D* DZ11-DP
DZ11-B DZ11-M + CK-DZ11-DD DZ11-DP
DZ11-BA DZ11-M + CK-DZ11-DE DZ11-DP
DZ11-C DZ11-N + CK-DZ11-H* DZ11-HP
DZ11-D DZ11-N + CK-DZ11-H* DZ11-HP
DZ11-E DZ11-M (X2) + CK-DZ11-D* (X2) DZ11-DP (X2)
DZ11-EA Obsolete
DZ11-F DZ11-N (X2) + CK-DZ11-H* (X2) DZ11-HP (X2)
RX211-BA RX211-BK RX211-BK
RX211-BC RX211-BM RX211-BM
RX211-BD RX211-BN RX211-BN

*Several cabinet kits are available.
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