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Introduction

This course is designed for the experienced specialist
who has a need for information on the products and workings
of DECsystem—-10 communications products and the workings of
DECsystem-14 networks.

In modules 1 and 2, definitions, network concepts, and
a catalogue of the various communications products are
presented. Material covered includes the specific node to
node protocol wused, the monitor calls and UUO's which are
network specific, inter-task (TSK:) communications, the
internal data structures of both the DECsystem-16 and the
communication device. Also addressed 1is the assembly of
communications device code, the loading of the code,
debugging and the one-time diagnostic.

In modules 3-10, features of the DECsystem-10 networks
are examined. The latter modules may be studied
independently of one another.

Prerequisites and Student Preparation

DECsystem—-10 Monitor Internals, Communications Fundamentals,
Introduction to the PDP-11. -

Student preparation should include coverage of the
"DDCMP" and "DAP" modules from the DECNET Architecture.
self-paced package.

It is strongly recommended that the Specialist have at

least three months of "hands-on" field experience with the
DECsystem-14.
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Course Goals

The goal of this course is to familiarize the student

with the workings and capabilities of the wvarious
DECsystem-10 data communications products. More
specifically, achievement of this goal includes

1. Reviewing communications and  DEC network
terminology and netwerking concepts.

2. Providing the student with the specifications and
capabilities of each of the DECsystem—-18 data
communications products.

3. Presenting, if needed, the ANF-10 protocol.

4, Examining the network related monitor «calls and
commands.,

5. Acquainting the student with the abilities and the
uses of the pseudo-device TSK: in terms of
interprocess communication in a network
environment.

6. Examining the internal structure and code of
TOPS-19 Operating System and the DN88 Series
processors. ..

7. Acquainting the student with the procedures used in
the assembly and installation of network software.

8. Presenting the specialized tools available for

testing and debugging in the support of the
DECsystem—-10 networks.
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Course Outline

MODULE 1 - INTRODUCTORY CONCEPTS

I. Introduction to Networks
A. What is a Computer Network?
B. Why a Network?
C. How a Network - Techniques

II. Terminology - General Definitions

MODULE 2 - NETWORK CONCEPTS

I. DECsystem—-18 Networks Definition and Discussion
A. Asynchronous Communications
B. Synchronous Communications
C. Comparison of These Two
D. Remote Communications
E. Topologies
1. Simple
2. Complex
a. Route-Through
b. Multi-path

II. DECsystem~10 Communications Products Overview
A. DN8J Series
1. DN87 (s)
2. DN85
3. DN8¢, DN81, DN82

B. ©DN92, DC72NP
C. DN61, (DN62, DAS78)
D. DC76NP, DC75
E. DN98
MODULE 3 - PROTOCOLS

."I. General Protocols
A. General Discussion Protocols
B. Types of Protocols
1. Byte Oriented (BISYNC, BSC)
2. Byte Count (DDCMP)
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3. Bit Oriented (SDLC)

II. DECsystem—-10 Networks Protocols

A. NCL
B. DAP
MODULE 4 -~ USING DECsystem—-18 NETWORKS

I. DECsystem-10 Networks Uses and Capabilities
II. Network Devices, Device names

ITI. Network Commands
. ASSIGN

SEND

SET HOST (ESS)
NODE

WHERE

LOCATE

RO R R @Ry B

IV. Network Monitor Calls (UUO's)
A. LOCATE

B. GTNTN.

C. GTXTN.

D. NODE.

E. WHERE -
F. (CAL11.)

MODULE 5 - INTERTASK COMMUNICATIONS
I. Tasks - Definition (TSK:)

II. File Transfer
A. TECO
B. PIP

ITI. Intertask Communication
A. MACRO - Example
B. FORTRAN - Example
C. COBOL - Example
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MODULE 6 - TOPS-10 NETWORK INTERNALS

I. How Monitor handles Networks

A. SCNSER
B. NETSER
C. RDXSER

D. (DTESER)

MODULE 7 - DN8@ SERIES INTERNAL TASKS
I. What They Are

II. How They Work
A, Scheduling
B. System Calls

III. Sample

MODULE 8 - INSTALLATION
I. Assembly of Network Software
A. Configuration Files
B. Source Files
C. Control (.CTL) Files

IT. Loading

A. NETLDR
B. BOOTI1l1

C.. BOOTDT

MODULE 9 - TESTING AND DEBUGGING

I. CHK1ll - Testing (Hardware)
IT. Debugging
- . A. DDT11

B. DUMPING
C. " Reading DUMPS
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MODULE 10 - DN8@ SERIES INTERNAL MATERIALS

I. Flow
A. Structure
B. Table Definitions
C. Routines
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Course Resources

Technical Aspects of Data Communications - John E McNamera
Digital Press 1977 Documentation No. JB#@g2-A

Introduction to Minicomputer Networks -
Digital Equipment Corporation
- EK @5300 75 09A/20 0945

PDP1ll Peripherals Handbook - Digital Equipment Corporation
EB 05961 76 @5A/28 D 09/02 60

DECsystem—-10 Technical Summary -
Digital Equipment Corporation
EH 07127 63/77 016 93 198

DECsystem-18 Software Notebooks
AD-5483A-RB

DECsystem—-10 Networks Programmers Guide and Reference Manual
DEC-192-ONPGA-A-D

Networks Software Installation Guide -
In Volume 12 of the Software Noteboocks
and appears as module 8 of this course
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Introduction

Before studying the specific communications products
supported by the DECsystem-=10, it is imperative that basic data
communications concepts be understood. Your previous experience,
either prerequisite courses or actual communications work, should
have introduced much of the generic terminology and many of the
technical principles. The first task of this course is to make
sure you can "speak the language” of data communications,

Following the Terminology section is a brief description of
the whys and wherefores of networks.

<<For Internal Use Only>>
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Objectives

Upon completion of this module, the student will
be able to

1. Define "network."

2, Describe 3 situations where a network might be
useful,

Additional Resources

Technical Aspects of Data Communications by John

McNamara, Document ¥ JB 002 A

PDP-11 Peripherals Handbook

<KFor Internal Use Only>>
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Introduction to Networks

A computer network 1is a group of computers which are
interconnected to permit communications from one processor to
another. This interconnection may be a simple wire £from one
machine to another as in a factory process control system where
one machine simply puts a voltage on that wire to indicate the
completion of a job. Or the interconnection may be a telephone
line over which data is transferred 1in large quantities among
several computers, The computers in a network are generally
called nodes.

WHY A NETWORK?

There are many reasons why a network 1s appropriate. For
example:

l. Process control systems often have several small
computers, each primarily concerned with a specific part
of a large job., Each of these small computers may be
controlled by one central system which keeps track of the
entire process.,

2. A large organization may have several regional processing
centers which handle the computer needs of each region.,
If the home office should require reports or data from
these regions, it would be advantageous to have this
information directly available over communications 1lines
(as opposed to mailing tapes).

3. A company may have one central computer which handles
orders or general computing., There may be many remote
terminals which are spread over a large geographical
area. A communication network which 1is capable of
concentrating the lines from each of these terminals into
regional centers could greatly reduce the <cost of
communications lines.

4, An organization may have a large data base, or set of
programs which they wish to have shared among a group of
users on various other computers. A network would make
this resource sharing possible,

<{KFor Internal Use Only>>
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5. A corporation may have several data collection points,
e.g., factories, warehouses, sales offices, which need
reports based on the data generated both 1locally and
remotely. A network will allow these management reports
to be generated more gquickly, thereby more accurately
representing the assets of the corporation.

HOW A NETWORK? -~ Various Protocols

There are several uses of networks, One of the more common
uses 1s the Remote Job Entry (RJE) system in which jobs may be
sent to a remote computer (through cards or terminals) for
processing and the output returned to the RJE site. Another
approach is Message Switching. In a message switching
environment, full messages are sent intact from the source machine
to the destination machine. One long message, then, may tie up a
line while other (perhaps more important) traffic must wait for
it. Since messages are often of variable length, the control of
message handling often 1leads to inefficient line usage. Packet
Switching 1is another technique in computer networks. The
processing of this type of system entails breaking the (variable
length) messages 1into hunks (packets) of fixed format and
(generally) length. These packets are then sent individually over
various routes to be re-assembled at the ultimate destination.
Generally, then, the concern in networks is the efficiency of
processor and line utilization,

Terminology/General Definitions

ACU - Automatic Calling Unit

Amplitude Modulation (AM) -~ A method of transmission whereby the
amplitude of the carrier wave carries the information.

ANSI - American National Standards Institute, a standards-making
body.

Asynchronous Transmission - Transmission in which time intervals
between transmitted characters may be of unequal length.
Transmission is controlled by start and stop elements at the
beginning and end of each character.

<<For Internal Use Only>>
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Bandwidth -~ The range of frequencies assigned to a channel or
system; the difference expressed in Hertz between the
highest and lowest frequencies of a band. This corresponds
to the information-carrying capacity of the channel, system
or band.

Baud - A unit of signaling speed equal to the number of discrete
signals per second. Example: If the signaling unit interval
is 20 milliseconds, the signaling speed 1is 50 baud. One
signal wusually carries one bit of information, but it can
carry more or (rarely) less,

BSC (BISYNC) -~ Binary Synchronous Communications protocol, 1IBM's
half-duplex, character~oriented protocol.

CCITT -~ Consultative Committee on International Telegraph and
Telephone, a standards-making body.

Channel - A communications path.

Coaxial Cable ~ A cable consisting of an outer conductor
concentric to an inner conductor, separated from each other
by insulating material. It can carry a much higher bandwidth
than a wire pair.

Concentrator =~ A communications device that prxovides
communications capability between many low speed, usually
asynchronous channels and one or more high speed, usually
synchronous channels, Usually different speeds, codes, and
protocols can be accommodated on the low speed side. The low
speed channels usually operate in contention and thus require
buffering. The concentrator may have the capability to be
polled by a computer, and may in turn poll terminals.

Cyclic Redundancy Check (CRC) = An error detection scheme in which
the check character 1s generated by taking the remainder

after dividing all the serialized bits in a block of data by
a predetermined binary pattern.

; DAP - Data Access Protocol.

DDCMP - Digital Data Communications Message Protocol,
byte-oriented line protocol used in DECnet.

<{For Internal Use Only>>
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Duplex - Simultaneous two-way 1independent transmission. Also
referred to as full-duplex.

EIA - Electronics Industries Association, a standards-making body.

Four-wire Circuit - A circuit using two pairs of conductors = one
pailr for the "go" channel and the other pair for the "return"
channel., A telephone circuit is basically duplex (it carries
volce signals both ways). In the 1local network this is
achieved over two wires because the waveforms travelling each
direction can be distinguished. In the trunk network, where
amplifiers are needed at intervals and multiplexing is
common, it 1is easier to separate the two directions of
transmission and use (effectively) a pair of wires for each
direction., At this point, it is a four-wire circuit,

Frequency Division Multiplexing (FDM) - Dividing the available
transmission bandwidth into narrower bands each of which is
used for a separate channel.

Frequency Modulation (FM) - A method of transmission whereby the
frequency of the carrier wave carries the information.

Half-Duplex - A circuit designed for transmission 1in either
direction but not both directions simultaneously.

Hertz - A unit of frequency equal to one cycle per second. .Cycles
are referred to as Hertz in honor of the experimenter
Heinrich Hertz., Abbreviated Hz.

ISO - International Standards Organization, a standards-making
body.

Leased Line - A line reserved for the exclusive use of a leasing
customer without interexchange switching arrangements. Also
called a private line, or conditioned line,

Longitudinal Redundancy Check (LRC) = An error checking technique
based on an accumulated exclusive OR of transmitted
characters. An LRC character 1s accumulated at both the
sending and receiving stations during the transmission of a
block. This accumulation is called the Block Check Character
(BCC), and is transmitted as the last character in the block.
The transmitted BCC is c¢ompared with the accumulated BCC
character at the receiving station for an equal condition,
An equal cemparison indicates a good transmission of ths
previous block.

<{{For Internal Use Only>>
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MARK - Presence of a signal. 1In telegraphy, MARK represents the
closed condition or current flowing. Equivalent to a binary
one condition; opposite of SPACE.

MCB - Multi-system Communication Base, Digital's company-wide
network front end.

Modem (Modulator-Demodulator) -~ A device which converts analogue
signals to digital signals (and vice versa) to be sent over
communications lines. Also called a data set when 1line
control module is included.

Multiplexing = The division of a transmission facility into two or
more channels either by splitting the frequency band
transmitted by the channel into narrower bands, each of which
is wused to constitute a distinct channel (frequency-division
multiplex); or, by allotting this common channel to several
different information channels one at a time (time-~division
multiplexing).

Multipoint Line - A single communications line to which more than
one terminal is attached. Use of this type of line normally
requires some kind of polling mechanism, addressing each
terminal with a unique ID. Also called Multi-Drop.

Parallel Transmission - Method of data transfer in which many bits
of a character or byte are transmitted simultaneously.either
over separate communication lines or on different carrier
frequencies on the same communication line,

Phase Modulation (PM) -~ A method of transmission whereby the phase
of the carrier wave 1s varied in accordance with the signal.

Protocol - A formal set of conventions governing the format and
relative timing of message exchange between two communicating
processes. See also Control Procedure,

Serial Transmission - A method of transmission in which each bit
of 1information 1s sent sequentially on a single channel
rather than many bits simultaneously as in parallel
transmission,

<<For Internal Use Only>>
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Simplex Mode - Operatlon of a channel in one directlon only, with
no capability of reversing,

SPACE - Absence of a signal. Equivalent to a binary 0; opposite
of MARK.

Switched Line - A communications link for which the physical path
may vary with each usage, e.g., the dial-up telephone
network,

Synchronous Transmission =~ Transmission in which the data
characters and bits are transmitted at a fixed rate with the
transmitter and receiver synchronized. This eliminates the
need for start-stop elements, thus providing greater
efficilency. Compare Asynchronous Transmission.

Throughput - Linespeed in terms of the amount of user's data pez
unit time,

Time Division Multiplexing (TDM) -~ A means of obtaining a number
of channels over a single line by connecting termlnals one at
a time at frequent intervals. Compare FDM

Two-wire Circuit - A circuilt formed of two conductors insulated
from each other, providing a "go" and "return" channel in the
same frequency. Compare Four-wire.

Vertical Redundancy Check (VRC) =~ A check or parity bit added to
each character 1in a message such that the number of bits in
each character, including the parity bit, is odd (odd parity)
or even (even parity). ,

<<For Internal Use Only>>
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COMMUNICATIONS HARDWARE COMPONENTS
DH11 16 lines, ASYNC; TTY lines for DC20 and DN8O

series

DL11~C 1 line, ASYNC; local CTY, current loop for
KL10's and DN8Q series

DL11-E 1 line, ASYNC; KLINIK line, diagnostic 1link
to DN20s

DL1l1-Ww 1 1line, ASYNC, with real time clock;
connects the DN20 to a DL1ll1-E on the primary
front-end for diagnostic purposes

DMC11 interconnects -11's, DDCMP in hardware, SYNC,
NPR, used in DN20

DN11 ACU

DQ11 1 line, SYNC, NPR, used in DN80 series

DUP11 1 line, bit/byte SYNC, used with KMCll in
DN20

DV11 8 or 16 lines, SYNC, NPR, not used by DECnet.

Dz1ll 8 lines, ASYNC, used in DN20

KGll-A Computes CRC, used in DN80 series

KMC11 microprocesssor -~ helps DN20 drive DUPlls
(may be associated with a DZ1ll or DUP1ll to
make them NPR devices)

Not all of the above are directly involved in the
communications environment. But, they are the types of devices
with which you may come in contact.

<<For Internal Use Only>>
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Module Test

l. From your experience, give an example where a computer network
might be useful within DIGITAL. (Give an instance where no
network now exists,)

2. Match the numbered terms with the lettered definitions.

w N [
. )

a)

b)

c)

e)

£)

g)

h)

Half-Duplex 7. Two-wire circuit

BISYNC 8. Synchronous Transmission
DDCMP 9. Asynchronous Transmission
Leased Line 10. MARK

Modem ’ 11, SPACE

Simplex Mode

is controlled by start and stop elements at the beginning
and end of each character. The time intervals between
transmitted characters may be of unequal length. .

is IBM's half-duplex, character-oriented protocol.

is the byte-oriented protocol used in DECnet.

is a circuit designed for transmission in either direction
but not both directions simultaneously.

is reserved for the exclusive use of a 1leasing customer
without interexchange switching arrangements.

represents the closed condition or current flowing. It is
also equivalent to a binary one condition.

is a device which converts analogue signals to digital
signals, and vice versa, to be sent over communications
lines, It is also called a data set.

is the operation of a channel in one dizesction only with
no capability of reversing.

<<For Internal Use Only>>



Page 1-14 DECsystem~10 Data Communications Products

i)

3)

k)

Introductory Concepts

is the absence of a éignal and is equivalent to a binary
0. :

eliminates the need for start-stop elements, thus
providing greater efficiency for sending data characters
and bits at a fixed rate with the transmitter and receiver

synchronized.

is formed of two conductors insulated from each other,
providing a "go" and "return" <channel in the same
frequency. It is metallic and not grounded.

<<For Internal Use Only>>
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Evaluation Sheet

1. Answers may vary. Consult instructor with your answer.

10 - £
11 - 1 -
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Introduction

This module covers the current line of DECsystem~10
communications products. The module opens with a general
discussion of DECsystem-10 networks; then, presents in catalogue
form the <configuration and capabilities of these communications

products, .

<{For Internal Use Only>>
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Objectives

Upon completion of this module, the student will
be able to

1. Recognize and describe the capabilities of the
various DECsystem~10 communications products,

2. Describe the various topologies of networks.

3. Describe the major functions of remote
computing.

4, Describe differences and relative advantages
of synchronous and asynchronous communication
techniques.

Additional Resources

DECsystem~10 Technical Summary

<<For Internal Use Only>>
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DECsystem-10 Networks Definition and Discussion

Asynchronous communications equipment, with associated
terminals, serves a broad spectrum of user needs within the
DECsystem~10 interactive environment., These needs include
interactive program development, operator control of the system,
program production and control, data entry, program and data
preparation, interactive problem solving, student instruction, and
information storage and retrieval, to name a few. Asynchronous
communications 1is wused to 1link the DECsystem-10 with terminal
equipment of three types: hard copy such as the LA30 or LA36
DECwriters, CRT terminals such as the VT52 DECscope, and buffered
terminals such as the VT61l.

Local, current loop terminals within 1500 feet of the
computer site can be connected over dedicated hard-wired lines.
Remote terminals located beyond this distance are connected over
dedicated or dial-up EIA telephone lines.

Speeds of asynchronous hard-copy terminal equipment generally
range from 10 to 120 characters per second. CRT terminals range
in speed from 10 to 9600 characters per second, depending upon
their communications interface and type of 1line used for
transmission.

The goal of an interactive terminal system is to match all
users to the system in such a way that they feel the terminal is
identified closely with the computer. Consequently, the machine
becomes an easy and natural extension of each application. To do
this, the computer must be a willing partner in the interchange so
that the user feels that ‘he is in control of the terminal, and not
the reverse. Typically, a user types input sporadically,
occasionally makes mistakes, and reads fast on output. The Data
Communications system for the DECsystem-10 has been englneered to
deal with these user characteristics.

The system, which includes hardware and software elements,
accepts characters at uneven rates, allows for single character or
line correction of mistakes, and allows the user to type at his
own speed -~ _even typing ahead of the computer's response to his
characters. When users are entering large volumes of data and
need no prompting, the system accumulates data and anticipates
ongoing entries so that the user <can continue to type despite
"fluctuations in the system's response.

Features of DECsystem-1l0 asynchronous communications include
the ability to delete one or more characters, delete entire lines,
retype lines and characters, interact on a character or complete
line basis (depending upon the application), suppress unwanted

-<K<For Internal Use Only>>
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output, and make use of prompting messages to <call for input.
Terminals may communicate with the system administrator or
operator at the central or remote sites as well as with other
terminals.

Synchronous Communications

DECsystem-10 synchronous communications provides essentially
error-free, high~-speed paths between the central computer and
remote stations or other computer systems, DECsystem-10
synchronous interface equipment controls transmission over
high-speed synchronous lines. Thils transmission is on a message
basis in contrast with the character~by~-character basis of
lower~speed, asynchronous transmission.

Full duplex protocol software supplied with the DECsystem~10
makes efficlent use of high-speed transmission in both directions
simultaneously on a full-duplex 1line. Front end hardware and
software handles hardware control, message formatting, and message
acknowledgements., The data transmission is "pipelined," a
technique which increases line efficiency by fully overlapping the
acknowledge~continue signals.

Transmission errors are detected using CRC-~16. Data errors
are corrected through retransmission of the erroneous block.
Hardware 1is available to interface with a broad range of
communications modems,

Synchronous versus Asynchronous Transmission

Asynchronous transmission is employed to transmit data on a

character~by-character basis; synchronous transmission is
preferred for moving 1large blocks of data. Asynchronous
transmission, at 2400 bits/sec, is limited to conveying no more
than 240 eight-bit characters per second; synchronous

transmission, at 2400 bits/second, <can convey 300 eight-bit
characters per second, This difference 'comes about because
synchronous transmission uses block~oriented clock
synchronization, while asynchronous transmission re-establishes
its character-~oriented clock synchronization with each character.
Thus, in the asynchronous case, each eight-bit character requires,
minimally, one start bit and at least one stop bit in addition to
its data bits.

The most important distinction between asynchronous and

synchronous methods of transmitting data is the means of error
detection and recovery. Error detection for asynchronous devices

<{For Internal Use Only>>
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is normally accomplished by " insertion of a parity bit into the
data field of each character transmitted. (Note that DEC DDCMP
uses 8 bits for data in asynchronous mode.) Half-duplex (local
character echo) recelvers will typically check this parity bit and
notify the sender of the existence of an error. In full-duplex
systems, such as the DECsystem-10, the character echo is generally
provided by the communications computer (DN87, DN80, etc.) to
which the wuser is 1immediately attached. In this case,
transmission error detection and corrective action are thus the
responsibility of the sender, who simply compares what was sent
with what the computer says 1t received. The communications
computer which echoes the character to the user then undertakes to
deliver that character, without error, through the network, to the
appropriate DECsystem—~10 host.

This mode of error detection is highly efficient and fully
acceptable for interactive, terminal-oriented systems, but is less
efficient and generally not acceptable for message~oriented
communications with other computers. Synchronous communication
normally uses a block-oriented error detection technigque, such as
the Cyclic Redundancy Check (CRC=-16) polynomial. This technique
is most efficient for block—-oriented data transmission and, for
this reason, communications with remote computers is accomplished
using synchronous data transmission. Note that DDCMP uses CRC-16
in both asynchronous and synchronous modes.

Remote Communications

Prior to the introduction of DECsystem=~10 remote
communication concentrator products, each remote user had been
individually 1linked to the computer center by separate
long~distance telephone 1lines. The only device that the remote
user had available at his location was the terminal. This user
was able to utilize available devices at the central station, but
could not obtain high volume output at the remote site. Either
the user had to travel to the central station to obtain a listing,
or had to have the 1listings delivered. However, with remote
communications hardware and software, listing files and data can
be sent via a single synchronous full-duplex 1line to a small
remote computer., That remote computer then services its
terminals, card readers and line printers. The remote computer
and its associated peripherals constitute a remote station.

Remote station use of the central computer is essentially the
same as local  use. All programs and peripherals available to
local users at the central computer station are also avallable to
remote users, In addition, the remote user can access devices
located at the remote station or at another remote station., Local
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users at the central station can also make use of the peripherals
at remote stations. Therefore, by specifying a station number in
appropriate commands to the operating system, each user of the
DECsystem~10 1s given considerable flexibility 1in allocating
system facilities and in directing input and output to the station
or DECsystem=10 of their choice.

The DECsystem=10 allows for simultaneous operation of
multiple remote stations. Software provisions are incorporated in
the operating system to differentiate one remote station from
another, By utilizing peripheral devices at various stations, the
user 1s provided with increased capabilities. For example, data
can be collected from various remote stations, compiled and
processed at the central station, and then the results of the
processing can be sent to all contributors of the data.

Simple Topologies

The most basic network topology is a point-to-point topology.
It is best i1llustrated by the following diagram,

DECSYSTEM-10 )

DN87 — LOCAL
OR —TTYS
DN87S |
LP — | REMOTE
DN8O DN81 DN82 |- TTY
CR— P
__CR
R
Figure 2-1
M8 0251
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Complex Topologies

This is the name given to a group of general network building
capabilities which, when put together, allow the user to make many
different cost, performance and high availability trade-offs.
These building block capabilities are:

Route-through

This is the ability for a Remote Station to send information,
via the DN87(S), to a DECsystem~10 to which it is only indirectly
attached ~ i.e., indirectly through another Remote Station or

Universal Front End. This 1s most easily illustrated in the
following diagram: :

DECSYSTEM-10
DN87 | ocaL
c OR —TTY
DN87S
B ovso | -F )
L CR
, — LOCAL
A DN81  |—
—TTY
Figure 2-2

M8 0114

Information flows from A to C only by being routed through B.
This 1is a very useful price performance trade~off since the cost
of a communications line from A to B and from B to C may be
substantially cheaper than the cost of lines from A to C and from
B to C.
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Multi-pathing

This 1s the ability to have more than one path between nodes
in the network. In general, these links are automatically load
leveled depending upon the relative speed and error rate of the
lines. This is best illustrated by the following diagram:

IDECSYSTEM-10

A | —
DN87 L\ gcaL
OR TTY
‘DN87S |
B —- _ c
A — - L1 p
—] 2 -
LP DN8 - 7| oowez [T
I .
CR
D
P
DN8O
L CR
Figure 2-3
M8 0113

Note that multi-pathing is not supported in Release 6,03 of
the TOPS-~10 monitor; however, any DN8x* may communicate with any
other DN8x, or DC72NP on a network,.

* DN8x 1s the generic name for the -80 series systems which are
DC75NP, DN80, DN81, DN82, DN85, DN87, and DN87S.
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DECsystem-10 Communications Products Overview

The DECsystem~10 data communications products are based on
the DN87 Universal Synchronous/Asynchronous Communications Front
End Subsystem. The DN87 is configurable in asynchronous only mode
(up  to 112 asynchronous lines), synchronous only mode (up to 12
synchronous 1lines) or with a mixture of synchronous and
asynchronous 1lines 1Iin the same DN87 with an aggregate up to
40.8Kb. These three modes allow the DN87 to be configured cost
effectively in a wide variety of customer specific configurations.,
This flexibility 1s the essence -0of the DN87 Communications
Subsystem. '

The DN87 1is capable of synchronous communication with the
DN80 series Remote Stations, the DN92 Remote Station and the
DC72NP Remote Station. These allow Remote Job Entry, Remote
Concentration of interactive terminal lines or a combination of
the two. The DN87, with these Remote Stations, supports complex .
topologies such as multi-pathing, route-through, and multiple host
support. With DECnet-10, it 1s possible to have a DECsystem-10
communicate with any DECnet system, for example, RSX-11lM, RSX-11lD,
RSX~11S, IAS, RSTS/E, RTS-8, DECsystem—-10 or DECSYSTEM-20 if
equipped with DECnet software (not currently all available).

The DN87S has the same functionality as a DN87 except that it
1s attached to the DECsystem=10 via the DTE20 interface rather
than the DL10. Up to three DN87S's may be attached to the. DTE20
interface on a KL10, one DN87S per DTE. The DN87 and the DN87S
require TOPS-10 version 6.03 or later monitor release.

Asynchronous Functionality

On an eight-line grdup basis, the DN87/87S 1is capable of
terminating 20mA current loop, local EIA or EIA with full modem
control type of asynchronous 1line/terminal interfaces. On an

individual line basis, the DN87/87S asynchronous lines can be,

* ASCII Teletype-compatible code or 2741 EBCD or
Correspondence Code, B

* Full-duplex with echoplex (i.e., echo generated by
computer) or full-duplex with 1local copy (simulated
half-duplex).

* Program selectable line speeds from 50 through 9600 baud.
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* Split transmit/recelve speeds.

* Automatic baud rate detected for 110, 134.5, 150 and 300
bits/second lines.

Some off-loading of the DECsystem~10 host 1s accomplished
because the DN87/87S does the majority of the echoing for
asynchronous lines. It does not echo special characters, nor does
it echo in certain complex cases. The DN87/87S also does
character fill generation.

Synchronous Functionality

The DN87/87S |is capable of terminating EIA and/or
current-loop type synchronous links. The line speeds may be 2400,
4800, 7200, 9600, 19.2K, 38.4K or 40,8K baud on an individual 1line
basis. These links operate only in full-duplex with simultaneous
bidirectional transmission. The synchronous 1links use DDCMP
protocol for error checking and correctlion and for point-to-point
link control.

These synchronous links communicate only with the DC72NP
Remote Statlon (DC72NP is a software-only upgrade of the DC72),
the DN80 Series Remote Stations, the DN92 Remote Station or
another DN87/87S. On an individual synchronous line basis the
DN87/87S5 can also communicate on a task-~to-task basis with systems
running DECnet software.,
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OPTIONS LIST

The DN87 is the Universal Synchronous/Asynchronous Front End
Communications Subsystem. Software providing complex topology
support is included with the DN87. the DN87 requires the addition
of DN81l-xx synchronous and/or asynchronous line options.

Interface Optilons

Component Function
DN87-DA,DB Including DL10~-C port only. Requires DL10-A with

availabe port-slot. Note that this is what would be
ordered with a 1080 or 1060 System Pacakge which
includes a DL1O.

DN87-~AA,AB DN87 including DL10~A Communications Interface and
one DL10-C port.

DN87S-~AA,AB DN87 with DTE20 interface, (requires a 1090; limit
of 3 per KL10.)

Asynchronous Line Options

DN81-~EA,EB Asynchronous Expansion Cabinet including one DN81l=EC
l6~Line Asynchronous Expansion Group. Requires two
DN81~-Fx 8-~Line Terminator Groups to activate the

lines.

DN81~EC,ED Asynchronous l16-Line Expansion Group. this requires
two DN8l-Fx 8-Line Terminators to activate the
lines. -

DN81~FA 8~Line Terminators each with 20 mA Current Loop
Local Interfaces.

DN81~FB 8~Line Terminators each with EIA Local Interfaces,

DN81-~FC 8~Line Terminators each with EIA Full Modem Control
Interfaces,

DN81-~FD 8-Line Terminators with Integral Auto Answer Modems.,

(These modems require customer supplied DAA's.)
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Svnchronous Line Options

DN81~-EE,EF

DN81-H

DN81-J

Synchronous Expansion Cabinet. 1Includes one DN81l-H,

Synchronous Line Controller Expansion Line, For
data transmission speeds of up to 10K baud and for
attachment to EIA RS232C compatible modems,

Synchrondus Line Controller. For data transmission
speeds of up to 40.8K baud and for attachment to
303~type current mode modems.

NOTE

Option designators are such that, 1f there
are two designations, the first is 115V/60Hz
and the second is 230V/50Hz. If there 1is
only a one option designation, that option
is NOT power dependent.
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Hardware Configuration Guidelines

A pictorial representation of the DN87 cabinet arrangements
should help to simplify the explanation of the configuration

rules,

DL10-A DN87-D OR DN87S DN81-EA DN81-EE
INCLUDES INCLUDES . INCLUDES ONE
PDP-11/40 ONE DN81-EC DN81-H SYNC
16K MEMORY 16-LINE ASYNC LINE UNIT
(DN87).,32K EXPAN UNIT ' .
MEMORY
(DN87S) AND
INTERFACE AVAILABLE AVAILABLE
PORT MOUNT ING MOUNTING
SPACE FOR SPACE FOR
UP T