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Suggestions for Using this Guide

Introduction

Background Information

Product Information

Locating Products

New Products

Packaged Products

Software Product Descriptions

Customers can use this guide to find the following kinds of information about
Digital’s networking and communications products:

= Background Information which presents a general overview of networking and
communications concepts and architecture.

Product Information which describes product features and capabilities.

Configuration Information which describes how products can be linked
into networks.

Ordering Information which lists the codes required to purchase specific varia-
tions of a product.

To find the location of this information in this guide, find specific topics listed
below and refer to the Table of Contents for page numbers.

General background information about Digital networking and communica-
tions is presented in Section 1: Digital Network Architecture Overview, Ethernet
Overview, and DECconnect Overview.

For more detailed information, refer to the publications lised in Appendix D.

Products are listed by product area in the Table of Contents and alphabetically in
the Index.

New products are highlighted under What’s New to the Networks and Communi-
cations Buyer’s Guide.

Network products available in pre-packaged configurations are described in
Section 6: Standard Network Packages.

Condensed software product descriptions are located in Section 3: Networks and
Communications Software Products. Each description is followed by order codes
and any prerequisite hardware and software.

Software required for Ethernet Communications Servers is described in
Ethernet Communications Servers.

Full Software Product Descriptions (spD) are published separately. The spp
number for products referred to in this guide are listed in Appendix C.

ix



Hardware Product Descriptions

Network Services Products

Product Comparisons

Product Performance Information

Specifications

Prerequisite Products

Configuration Information

Overview Configurations

Sample Configurations

Ethernet Configuration Information

DECconnect Configuration Information

Ordering Information

Order Codes

Order Code Explanations

Pre-Packaged Ordering

Furopean Ordering

Comments and Suggestions

Suggestions for Using this Guide

Hardware product descriptions are in Section 2: Ethernet Local Area Networks,
Section 4: Communications Hardware Products, and Section 5: DECconnect Cabling
System. Each description is followed by specifications and order codes as well as
any prerequisite hardware and software.

Network Services products are listed in Section 7: Network Services.

.

Tables comparing the features and capabilities of products are located in the
following subsections: Ethernet Communications Servers, Extended Ethernet Local
Area Networks, DECnet Communications Software, Digital-to-IBM Communications
Software, Asynchronous Devices, Synchronous Devices, Modems, and Communica-
tions Cables.

Product performance information is discussed in Appendix A and in individual
product descriptions.

Specifications for hardware products are listed in individual product descriptions.

Any prerequisite hardware or software necessary to use a product is listed in the
individual product description.

General overview configurations are described in Ethernet Overview and Ethernet
Configuration Guidelines.

Sample configurations for the following applications are illustrated in Ethernet
Overview: Oftice, Factory, canp/cam, Hospital, Laboratory, and University.

Ethernet configuration information is located in Ethernet Configuration
Guidelines.

DECconnect configuration information is located in Section 5: DECconnect
Cabling System.

Order codes are listed in tables after each product description.

Order code formats are explained at the beginning of Section 3 for software and
Section 4 for hardware.

To order network products in pre-packaged configurations, refer to Section 6:
Standard Network Packages.

European order codes are now the same as U.s order codes.

Comments and suggestions for the guide can be made using the comment cards
attached under the back cover.




What’s New to the Networks and
Communications Buyer’s Guide

DELQA Ethernet Controller

CX Asynchronous
Communications Controllers

IBM PC Interconnection
Standard Network Package

The DELQA is an Ethernet-to-Q-bus controller that connects Microvax Il and
Microppp-11 systems to an Ethernet v2.0 or IEEE 802.3 local area network. The
DELQA replaces the DEQNA Ethernet controller.

For more information about the DELQA Etherenet controller, refer to Section 2,
Ethernet Communications Controllers.

The cx communications controllers provide asynchronous communications for
the Industrial vax (1vax) and Industrial PDP (1PDP) computers that utilize the
BA200 series system enclosures. Three versions are available: the cxy08 with 8
RS232-C lines, the cxA16 with 16 DEC423 (a superset of Rs423) lines, and the cxB16
with 16 Rs422 lines.

For more information about the cx communications controllers, refer to
Section 4, Asynchronous Communications Controllers.

The 18M pc Interconnection Package 1s a Standard Network Package that
connects IBM PCs to a ThinWire Ethernet network using a Depca Ethernet
controller. The package includes DECnet-DOs and the client license for vms
Services for ms-pos™. A work group of eight or less pcs connect to the network
using a DEMPR; groups larger than eight PCs use a DELNI/DEMPR configuration.

For more information about 18M pC Interconnection Package, refer to Section 6,
Local Area Work Group Interconnection.
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What’s New to the Networks and
Communications Buyer’s Guide
(Continued)

Remote Site Interconnection
Standard Network Package

Message Router

The Remote Site Interconnection Package is a Standard Network Package that
links terminals, printers, and personal computers (in terminal emulation mode)
at a remote site to an Ethernet local area network through a leased telephone
line. The package uses the terminal server and statistical multiplexing tech-
niques of the MUXserver 100/DEcmux II configuration.

For more information about the Remote Site Interconnection Package, refer to
Section 6, Wide Area Interconnection.

Message Router is a vMs layered application that performs a store and forward
transfer service. Messages can consist of any information, including text,
data and arbitrary files, that need to be transferred within a DEcnet Phase

IV network.

The Message Router is a standard component of ALL-IN-1 and PC ALL-IN-1
configurations. In addition, it is available in the following packages:

Message Router Base for installing the Message Router on nodes running
user-written applications

Message Router vmsmail Gateway for transferring vms mail via the
Message Router

Message Router x.400 Gateway for transferring X.400 mail via the
Message Router

Message Router Programmer’s Kit for developing message transfer applications

For more information about Message Router, refer to Section 3,
Mail Interchange.
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Abbreviations and Definitions

Abbreviations and Definitions

Abbreviations and definitions of terms used in this guide are listed below.

System Unit Space in chassis for mounting prewired backplane(s) that can
accept Hex- or Quad-sized modules.

Double Slot Space in a prewired backplane that will accept a 13.2 cm (5.22 in)
high module.

Quad Slot Space in prewired backplane that will accept a 26.51 cm (10.44 in)
high module.

Hex Slot Space in prewired backplane that will accept a 39.63 cm (15.6 in)
high module.

I/0 Connection Panel Insert Openings for mounting 1/0 Connection Panel
Inserts in the 1/0 Connection Panel on the back of the cpu cabinet. These inserts
provide the transition between internal cabling and external shielded cabling.
These are two types of 1/0 Connection Panel Inserts—one for UNIBUS systems
and one for Q-bus systems. 1/0 Connection Panel Inserts for UNIBUS options
vary in type and style depending on the amount and type of connectors required
by the option. Each 1/0 Connection Panel accepts multiple inserts. Q-bus
options have 1/0 Connection Panel Insert sizes of A (2.54 X 10.1 cm or 1 X 4 in),
B (6.6 X 8.1 cmor2.6. X 3.21n), or C (10.1 X 10.1 cm or 4 X 4 in).

DC Amps Drawn DC current (amps) drawn by the option at +5V, +15V,
-15V, +12V.

AC Watts Drawn Ac current (watts) drawn by the option at 120 V, 60 Hz or
240 V, 50 Hz.

Bus loads The number of bus loads drawn from the appropriate system bus.
b/s Bits per second.

KB/s Kilobytes per second. (K = 1,024)

Kb/s Kilobits per second. (K = 1,000)

MB/s Mbytes per second. (M = 1,048,578)

Mb/s Megabits per second. (1 Mbit = 1,000,000 bits)
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Introduction

DNA and ISO Overview

Digital offers extensive capabilities that permit the linking of computers and
terminals into flexible configurations called networks. Networks increase the
efficiency and cost-effectiveness of data processing operations.

Networking lets computer systems and terminals—whether located around a
facility or around the world—share resources and exchange information, files,
and programs. The smaller computers in a network have access to the powerful
capabilities of larger systems, while the larger computers can take advantage
of smaller dedicated systems chosen for specific application environments.

Distributed processing is the general term used to describe the placement

of computers where they are needed, whether on the floor of a manufacturing
facility, in an accounting department, in a laboratory, or in a corporate office.
With the continuing proliferation of personal computers at the local level, the
ability to form integrated local networks that facilitate cost-effective resource
sharing and information exchange has become increasingly important.

In addition to the broad spectrum of product offerings, the Computer Special
Systems Group has the capability of providing technical resources to design

and manufacture high performance custom network interfaces to other vendors’
systems and non-standard networks. This capability allows customers the
flexibility of configuring and implementing multi-vendor networks which
match their unique requirements. The custom products designed by Computer
Special Systems are fully supported by Digital.

The information presented in this section is a general overview of DNA. For a
more detailed discussion of DNA4, refer to the handbook Digital’s Networks: An
Avchitecture with a Future.

The Digital Network Architecture, DNA4, is the framework for all Digital
communication products (DECnet, DECnet/sNA Gateway, communications
servers, and so on). The International Standards Organization (150), a group
responsible for promulgating industry standards, has created an architectural
model for open systems interconnection. DNA, like many other vendors’
architectures, is closely based on the 150 model. The 150 model is just that,
however—a model for future standards development. Therefore, network
architectures from difterent vendors can be implemented based on the 150
model and still be mutually incompatible. Much work remains to be done in
the area of international standards; however, the vendors who currently are
implementing systems based on international standards will be the first to offer
heterogeneous connectivity in the future. Table 1.1 shows the architectural
layers of 150 and DNA.

1.1 DNA



Table 1.1
Avrchitectural Layers
of ISO and DNA

DNA Phases

DNA Layer Capabilities and
Functions

Digital Network Architecture Overview

ISO Layers DNA Layers
User
Application
Network management
Presentation Network application
Session Session control
Transport End-to-end communications
Network Routing
Data Link Data link
Physical Link Physical link

A hierarchical, layered architecture such as DNa offers flexibility by allowing
for the substitution and addition of new technologies in future phases while
maintaining compatibility with previous phases. This means that a customer’s
application-level software investment is protected while Digital adds new
products and capabilities from one phase of DNA to another. For example,

the layered structure of DNA allowed the incorporation of the cCITT X.25

data link protocol into bNA Phase III and the even more recent incorporation
of the Ethernet data link protocol into DNa Phase IV. Digital will continue to
offer products that take advantage of the latest advances in communication
technology and network applications in future phases of DNA.

Since 1976 when DECnet Phase I was introduced, each new phase of DNA has
included new features that extend its networking capabilities. Figure 1.1 shows
cach of the phases of DNA and its associated capabilities. The functions and
protocols offered by each phase of DNA are implemented by an equivalent phase
of the layered software product DECnet. Specific DEcnet versions are offered for
cach of Digital’s operating systems.

DNA has eight layers. Each layer has capabilities that perform a specific set
of functions and services. By interacting, the layers control the operation
of the network.

Figure 1.2 shows the DNA layers in sequence from the highest to lowest layer.
The highest layers define the functions available to the network user. The lowest
layers define the transmission media, technique, and format.
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Figure 1.1
The Phases of DNA and
Associated Capabilities

Digital Network Architecture Overview

DNA Phase I

DNA Phase II

DNA Phase III

DNA Phase IV

= RSX-11M; PDP-11s

= Program-to-
program

= File transfer

= Sophisticated,
tech. customer
base

1976

= All major
operating
systems/
processors

= Remote file
access

= Network
management

= Point-to-point
configurations

. Adaptive
routing

» Network
terminals

» Multipoint lines

* CCITT X.25

* Record access

* Down-line
loading

» Expanded
customer base,
banks, labs, etc.

= Ethernet

= Large
networks

» Communica-
tions servers

= Virtual
terminal

= Addition of
Professional
300 series
personal
computers

= Office
environment

* SNA gateway

= LAN Bridge 100

= DECconnect
system

« Standard
network
packages
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Figure1.2

DNA Layers, Capabilities

and Functions

Digital Network Architecture Overview

DNA Layers Capabilities Functions
(Highest layer)
8 User File transfer Cont;.uns user-supplied
functions and programs.
7 Network Uses Network Information
Remote resource access
management and Control Exchange
(NICE) protocol for tasks,
Downline system load  such as down-line loading,
up-line dumping, and
Remote command testing.
6 Network file submission Uses Data Access Protocol
application (paP) for remote file access

Virtual terminals

and transfer. Uses Loopback
Mirror Protocol for
loopback testing.

5 Session control

Program
to
program

4 End-to-end

communication

Uses Session Control
Protocol for sending and
receiving logical link data
and disconnecting logical
links.

Uses Network Services
Protocol (Nsp) to handle all
system-independent aspects
of creating logical links,
such as data flow control.

3 Routing

Adaptive routing

Routes user data in packets
to its destination and control
congestion on the lines.

2 Data link

DDCMP

Point-to-point

1. Physical link X.25

Ethernet

Lowest laye
(Lowest layer) Multipoint

Uses DDCMP, X.25, or
Ethernet protocol. Makes
the connection between
adjacent nodes and ensures
accuracy and sequencing
of messages.

Manages the physical
transmission of data over a
channel. Functions include
monitoring channel signals,
clocking on a channel, and
handling interrupts from the
hardware.
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DNA Layers and
DECnet Protocols

Figure 1.3
Relationships between
DNA Layers and
DECnet Protocols

Digital Network Architecture Overview

DNA defines standards for protocols, interfaces, and communications functions.
These standards allow various operating systems, communication devices,

and computer hardware to function in a network. Users are able to access
resources and programs on other network nodes, which are devices with
communication capabilities.

As mentioned earlier, DNA is the basis for the design of all DEcnet software
products. Figure 1.3 shows the two types of relationships between pna layers
and the protocols used in DECnet software.

Interfaces specify relationships between different pDNA layers within the same
DEcnet node. Usually one layer interfaces with the layer immediately below it
to receive a service.

Protocols specify relationships between equivalent DNA layers that are in separate
DECnet nodes. Protocols define the form and content of messages exchanged
between nodes.

DECnet Node 1 DECnet Node 2
Layer 8 |+————— Protocols —————| Layer 8

} A

Interfaces Interfaces
\i \

@@<— Protocols ———» Layi—,

A A

Interfaces Interfaces

, J

!
Layér 6 |——— Protocols —————| Layer 6

A [}
Interfaces Interfaces

Y
Layer1 |<———— Protocols ——| Layerl
A

Physical link

A major advantage of the DNA structure is that the layers are independent of
each other. Each layer can be changed without significantly affecting other
layers. The unique adaptive quality of DECnet software is the result of DNA’s
layered structure. DECnet software is especially important because it allows
Digital to adapt DECnet to include new communications technologies, such
as Ethernet, without affecting the user’s applications.
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Networking Environments There are basically two types of networking environments: those involving
communication strictly between Digital systems (Digital-to-Digital) and
those involving communication between Digital systems and foreign systems

(Digital-to-non-Digital). Digital therefore offers the following product lines for
both local and remote communications:

= DECnet—Products that allow communications between Digital systems, and
also Digital-to-non-Digital systems (DECnet-DOS).

= Internet—Products that connect Digital systems to 18M and other
vendors’ systems

= Packetnet—Products that connect Digital-to-Digital and Digital-to-non-
Digital systems via X.25 packet-switched data networks.

Hardware and Software Network environments are implemented by hardware and software prod-

Networking Products ucts. Table 1.2 divides Digital’s networking product set into the following
categories: hardware communication products, software communication
products, and communications servers. Each of these categories is further
defined according to the type of communication involved: Digital-to-Digital
host communication (local traditional, local area network, remote), Digital-
to-non-Digital host communication, and terminal connection.
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Table 1.2
Digital’s Networking LAN
Product Set Hardware. . Software o Communications
Communications Communications Subsystems
Products Products Servers
\ f r
Digital-to-Digital
Host
Communication
Local Traditional Synchronous All DECnet N/A
Devices Software, DLX
LAN Synchronous DECnet-VAX, DECnet Router,
LAN Devices, PRO/DECnet, DECnet Router/
LAN Bridge 100 DECnet-11M, X.25 Gateway,
-11M-PLUS, DECrouter 200
-11S, DECnet-
Micro/RSX,
DECnet-
ULTRIX,
DECnet-DOS,
DECnet/E
Remote Synchronous All DECnet DECnet Router,
Devices Software, DECnet Router/
VAX PS.1., X.25 Gateway,
RSX-11 P.S.1., DECrouter 200
TOPS-20 P.S.1.
Digital-to- Synchronous All Internet, DECnet/SNA
Non-Digital Host Devices Packetnet, and OSI  Gateway,
Communication pl’OduCtSA DECnet Router/
) DECnet-ULTRIX  X.25 Gateway
Terminal Connection Asynchronous CX/DX/AX, DECscrver 200,
Devices poly-COM, MUXserver 100/
VTERM DECmux II

As shown in Table 1.2, Digital offers a broad range of networking products—
from basic communication devices for our OEMs to full networks complete with
network application programs for commercial business customers. For example,
communication hardware products (without higher-level network software) are
used for realtime data monitoring/control applications. Non-DEcCnet software
communications products are used in remote job entry (RJE) and protocol
emulation applications. DECnet products and LAN communications servers use
the full capabilities of DNA in departmental applications in the office, engineer-
ing, laboratory, manufacturing, education, and business environments.
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DNA Phase IV and Ethernet

Digital Network Architecture Overview

The incorporation of the Ethernet local area network technology into bNa
Phase IV and specifically into DEcnet demonstrates Digital’s commitment to
providing a complete set of products to address local area networking needs.
The existing DECnet product line already ofters comprehensive wide area
network support. Ethernet products improve resource sharing by increasing
performance of data traffic in a local area and by connecting to other local and
remote communications networks. Ethernet, a part of DECnet, offers remote or
long-haul connections and local connections as one integral network. Ethernet
is being developed and designed specifically for the kind of communications
and resource sharing that take place in a local work environment, most often
aroom, a building, or a complex of buildings.

Ethernet protocols are added to the two lowest layers of DNA. Only these layers
change: the structure of all other layers remains unchanged. Figure 1.4 shows
the relationships that exist among Ethernet, DECnet, and DNA.
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Figure 1.4
Ethernet, DECnet, and
DNA Relationships
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Section 2

Ethernet Local Area Networks

Overview

Reasons for
Implementing Ethernet

A local area network (LAN) 1s a privately owned data communications system
that offers high-speed communications channels optimized for connecting
information processing equipment. The geographical area is usually limited to
a section of a building, an entire building, or a cluster of buildings.

Local area networks can be designed with a variety of technologies and can
be arranged in different configurations. Conscquently, they vary with respect
to their transmission speeds, the distances they can span, their operating and
performance characteristics, and the capabilities and services they offer.

Ethernet is a high-speed, local area communications network. This section
provides a conceptual overview of the major operational techniques and
products that make up an Ethernet network. This section also shows how
products are configured.

Local area networks provide a fast, efficient means of exchanging information.
Many varieties of information processing equipment can be easily intercon-
nected through a local area network. Resource sharing allows users to share
expensive peripheral devices and databases. Local area networks also expand the
possibilities for global resource sharing by offering standards for communi-
cation between equipment of different vendors and between local and

remote networks.

Ethernet is the Digital local area network. Ethernet networks provide rapid
access to data in remote locations, and the high data rate supported by Digital’s
DECnet software makes file transfers practical. Ethernet can be implemented on
baseband (coaxial) or broadband (carv) cable.

In Baseband Ethernet (Standard or ThinWire), a single network cable replaces
the numerous interconnecting cables in traditional data networks. Standard
Ethernet cable is recommended for communications between floors and build-
ings. ThinWire cable is recommended for communications between work-
stations, personal computers, and low-end systems in local work areas on a
floor. Ethernet on broadband offers customers the ability to put Ethernet, along
with video, voice, and other data communications on the same network wiring
system. It is most feasible for customers who must distribute multiple informa-
tion services to a large user population over an extensive local area.

Ethernet baseband or broadband represents long-term savings in lower wiring
costs and reduction of system downtime when reconfiguring or replacing
equipment. Corporations are able to optimize their networks easily since new
systems and additional capability can be added without disturbing the operation
of the network.
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Ethernet/IEEE 802.3
Compliant Products

Ethernet Channel Access

Baseband and Broadband
Ethernet Cabling

Ethernet Overview

All Digital second generation Ethernet products support the IEEE 802.3 LAN
standard. The 1EEE 802.3 standard is compatible with and technically very
similar to the Ethernet standard, which Digital’s first-generation products
support. Digital is committed to international standards so that customers can
enjoy the benefits of multivendor networking and have flexibility in the choice
of equipment for their companies.

The technique used to access the Baseband or Broadband Ethernet channel is
called Carrier Sense Multiple Access with Collision Detection (csmA/cD).
csMA/cD can be defined as follows:

Carrier Sense (CS). A device listens for a clear channel before transmitting.
If the channel is in use (carrier sensed), the device delays transmission.

Multiple Access (MA). When the channel is clear, all users have equal access to it.

Collision Detection (CD). Two or more users may sense a clear channel and
simultaneously try to transmit. This results in collision of data. Ethernet
senses the collision condition, stops the transmission, and automatically tries
to retransmit the data after waiting a randomly selected amount of time.

For baseband, an Ethernet communications controller in the host connects

to a Digital H4000 Transceiver using a four-twisted-pair wire transceiver cable.
The 14000 Ethernet transceiver is clamped onto the Ethernet coaxial cable
without cutting the coaxial cable or interrupting data transmissions. A maxi-
mum of 100 transceivers can be used on an Ethernet coaxial cable segment.

A single segment of coaxial cable can be up to 500 meters (1,640 feet) long.
Multiple coaxial cable segments can be linked together with barrel connectors.
Multiple segments of transceiver cable can be linked together by slide-latch
connectors on the ends of standard transceiver cable.

A repeater connects segments of Ethernet coaxial cable when a larger local area
network is created. Figure 2.1 shows a basic Baseband Ethernet cabling layout.

For broadband, the Ethernet communications controller in the host connects to
the broadband transceiver (DEcoM or Ethermodem) using the same four-
twisted-pair wire transceiver cable as baseband. In turn, the broadband trans-
ceiver is connected to a tap in the broadband network cable via a broadband
coaxial drop cable. Design, installation, and maintenance of broadband cable
networks are available as part of Digital Network Services. For more informa-
tion, refer to Section 7, Network Services, or contact your Digital sales account
manager or local field service office. Figure 2.2 shows a basic Broadband
Ethernet cabling layout.
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Flg‘:"e 2.1 Terminator H4000 Barrel Connector Ethernet Coaxial Cable
Basic Baseband Ethernet » + T — ) —u
Cablmg Layout Transceiver Cable
R ) Repeater
Terminator Barrel Connector
- — - .
Ethernet Coaxial Cable

Figure 2.2
Basic Broadband Ethernet
Cabling Layout Broadband Tap

1

<Broadband Drop Cable

<aTransceiver Cable

Broadband Cable
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Ethernet Overview

ThinWire Ethernet Cabling ThinWire Ethernet offers an alternative cabling system compatible with stan-
dard Ethernet. ThinWire provides full Ethernet capability for personal comput-
ers, workstations, and low-end systems in office and other local work areas.
ThinWire is a low-cost, flexible system that utilizes ThinWire cable to connect
up to 30 stations with one 185 meter segment. With ThinWire, the following
configurations are possible:

A single segment of up to 30 stations.

A standalone network of up to eight segments attached to a ThinWire Multi-
port Repeater (DEMPR) hub. This configuration allows interconnection of up to
232 stations.

A standalone network of up to eight DEMPR hubs connected to a Local Network
Interconnect (DELNI). This configuration allows interconnection of up to 1,023
stations (Ethernet limit).

A network in which the DEMPR or DELNI mentioned above is connected to a
standard Ethernet using an H4000-BA Transceiver.

Refer to ThinWire Ethernet Products in this section for more information.
ThinWire is also the cable recommended for high-speed data communication in
the floor plan portion of Digital’s DEcconnect Cabling System. Refer to

Section 5 for more information about DEcconnect and ThinWire Ethernet.

Figure 2.3 ;
Terminator T-Connector —
Basic ThinWire Cabling Layout 2 ThinWire Cable
Station’
Adapter
Ethernet Ethernet communications controllers implement the Ethernet or 1EEE 802.3 data
Communications Controllers link layer functions and csMA/cD protocol to make electrical connections

between nodes. Digital has the following Ethernet communication controllers:

The pELUA allows vaX and PDP-11 UNIBUS systems to connect to Ethernet/IEEE
802.3 networks.

The pELQA allows Microppp and Microvax Q-bus systems to connect to the
Ethernet network.

The pEesva allows Microvax 2000 and vaXstation 2000 computers to connect to
Ethernet/1EgE 802.3 ThinWire networks.

The N1a20allows K110-based systems to connect to the Ethernet network.

The pEcNaA allows Professional 300 Series computers to connect to the
Ethernet network.

The DEPCA allows IBM PC, PC AT, and PC/XT computers to connect to Ethernet/
IEEE 802.3 ThinWire networks.

The DELUA, DELQA, DECNA, or NIA20 is a combination of hardware module,
distribution panel, and cables that are installed in the host system. They con-
nect via transceiver cable to the H4000 Transceiver (for baseband), a DECOM or
Ethermodem (for broadband), or an Ethernet Local Network Interconnect
(DELNI).

The DEsva and DEPcA supply a BNC connector for direct connection to ThinWire
Ethernet. They connect to standard Ethernet cable through a DEMPR, or, in the
case of the DEPCA, through a DEPCA-AU adapter.

2.4 Ethernet



Servers

Figure 2.4
Generic LAN Servers

Ethernet Overview

A server is any network node where shared resources are located. There are a
number of different types of servers: terminal servers, compute servers, disk
servers, application servers, router servers, gateway servers, and print servers.
A computer in a LAN that offers these types of services, whether or not the node
is dedicated to that function, may be viewed as providing server functions.
Figure 2.4 illustrates the various types of servers for baseband or broadband
networks.

Router
Server

Terminal
Server

Non-DECnet Server

network

A host providing server functions can run other applications if its nonprocess-
ing services do not justify total dedication. By adding servers to a network

(dedicating one or several hosts to nonprocessing functions), other hosts on the
network can be dedicated to applications processing. Adding a server to a
network frees valuable host power for user applications.

Digital has a substantial amount of software available that can be used to
provide server functions in the network. Print server, file server, terminal
server, and database server capabilities are available by using existing Digital
software on general purpose computers.

It is possible for users to build servers by providing their own unique
application software. For example, a computer node providing typesetting
services, using software written by the customer, might be viewed as an appli-
cation server. Also, a VAX 8700 connected to an Ethernet running the standard
VAX/VMS operating system may be viewed as a compute server on a network,
while a vax 8250 with a laser printer may be viewed as a print scrver to the
network. Table 2.1 illustrates server software alternatives.
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Table 2.1
Server Software Alternatives

Ethernet Overview

General Purpose Servers

Print Server/File Server (e.g., vAx/vms Host)
Database Access (e.g., Datatrieve Host)

Packaged/Special Purpose Servers

Terminal Server
Router

Gateway

Application Server

User Developed
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Ethernet
Communications Servers

Figure 2.5

Baseband or Broadband
Ethernet LAN Configuration
Illustrating the Use of .
Communications Servers

Microvax

Ethernet Overview

Ethernet communications servers are dedicated, special purpose units that
promote resource sharing across many host systems within a local area net-
work (LAN).

Currently, there are four types of communications servers for use on a
Baseband or Broadband Ethernet. The four types include: Terminal Servers,
Router Servers, DECnet Router/x.25 Gateways, and DECnet/sNA Gateways. For
additional information, refer to the product descriptions in this section.

Figure 2.5 illustrates the use of communications servers on an Ethernet LAN.
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Ethernet LAN Bridge 100 and The LAN Bridge 100 interconnects network segments, which use any standard

Extended Local Area Networks Ethernet/1eEE 802.3 medium, to create an extended LAN. The standard Ethernet
distance limit is 2,800 meters between any two nodes. An extended LAN
lengthens this distance without degrading Ethernet’s 10 Mb/s throughput
capability. An extended LAN may consist of up to 8,000 nodes and, using fiber
optic and microwave bridges, span distances of up to 22,000 meters.

The bridge dynamically manages data traffic flow between Ethernet segments,
selectively forwarding packets to keep local traffic local and reduce traffic over
the entire network. Baseband-to-baseband, broadband-to-broadband, and
baseband-to-broadband network configurations are possible using the bridge
as a link.

Figure 2.6 illustrates an Extended LAN configuration using the LAN Bridge 100.
Refer to Section 2; Extended Ethernet Local Area Networks Products for more
information.

Figure 2.6

Baseband or Broadband
Ethernet L AN Configuration
with an Ethernet LAN Bridge

— }
Baseband or
Broadband Cable

Microvax

|
Baseband or Broadband Cable

l
Baseband or Broadband Cable

Terminal
Server

Printer
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Ethernet Advantages Digital’s range of Ethernet local area network products has been developed to
solve a number of problems typically encountered in business and industry.

SIMPLIFIED NETWORK DESIGN

Ethernet’s architecture and design rules are streamlined and uncomplicated
given that cable, transceivers, and controllers meet the 1EEE 802.3 and/or
Ethernet specifications. For specific design rules, refer to Ethernet Configura-
tion Guidelines in this section.

SIMPLIFIED INSTALLATION
Ethernet can be brought up one node at a time. A newly installed node can
communicate immediately with all other active nodes on the network.

REDUCTION OF WIRING

A single network cable in Baseband Ethernet replaces the many interconnecting
cables in traditional data networks.

By implementing Ethernet on broadband with other video, data, and voice
channels, the number of wiring systems can also be significantly reduced.

FLEXIBILITY FOR FUTURE GROWTH
Additional devices and cable segments can be connected without shutting down
the network.

RELIABILITY

The absence of master/slave node relationships and the need for routing nodes
eliminates most single points of failure.

Extensive diagnostics minimize the time needed to locate and to repair a failure.
The H4000 Transceiver is designed with triple redundant circuitry to prevent a
single failure from disabling the network.

The Baseband Ethernet coaxial cable’s heavy construction, rigid concentricity
requirements, and passive nature make it very reliable.

The Broadband Ethernet Transceivers are also designed with redundant cir-
cuitry to prevent a single failure from disabling the network.

HIGH-SPEED COMMUNICATION
Ethernet provides high-speed (10 million b/s) links between all network nodes.

SHARED DATABASES
The Ethernet network coupled with DECnet software provides rapid access to
large amounts of data in remote locations. Files and databases can be shared.

SHARED RESOURCES
Ethernet allows special purpose peripherals such as high-speed printers, very large
disks, and high resolution graphics packages to be shared by multiple users.

INTERCONNECTION OF DIVERSE EQUIPMENT

Digital Network Architecture (DNA) allows the exchange of data, files, com-
mands, and diagnostic information among a large variety and range of Digital
products. In addition, it is possible to connect to other vendor equipment at
the Ethernet datalink level or through the x.25 and sna Gateways.

For additional information about broadband features, benefits, and applica-
tions, refer to the product descriptions in this section.
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Typical Baseband Ethernet
Applications

Office Applications

Figure 2.7
Baseband Ethernet
Office Application

Ethernet Overview

The following pages describe examples of appropriate applications for Baseband
Ethernet.

Figure 2.7 depicts a business office in which terminals are available for account-
ing, order taking, order processing, inventory control, word processing, and so
on. Two supervisory stations have access to all data. A manager with a vAxmate
can monitor accounts, display graphic data (pie charts, bar graphs, and so on),
and issue instructions to any department. The vaxmate is connected to a seg-
ment of ThinWire Ethernet cable, which allows up to 29 additional devices to
be added as the company grows.

The Ethernet coaxial cable extends from the office area to other major sources of
information, including shipping, receiving, inventory, and the shop floor. Work
can be monitored from the receipt of parts, through shipping, to receipt of
payment. A bank of modems attached to a Terminal Server permit remote
offices or sales representatives with small portable terminals to call in orders or
check a particular account at any time.
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Factory Applications

Figure 2.8
Baseband Ethernet
Factory Application
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Ethernet Overview

Figure 2.8 illustrates a typical application of Ethernet in a factory. Such a
configuration provides control of automatic assembly/test devices. Data entry
stations provide timely information on the entire manufacturing process.
Exchange of data between the manufacturing site and the rest of the corporation
is handled through a router server.
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CAD/CAM Applications Ethernet’s 10 Mb/s throughput handles everything from word processing to
bit map graphics. A fully integrated Ethernet design/manufacturing network
permits smooth iritegration of design, automated manufacturing inventory, and
business functions.

Figure 2.9 depicts an engineering department using Ethernet to connect a
number of workstations to cADp/cam hosts. The workstations are connected to
a segment of ThinWire Ethernet cable, which provides cost-effective, high-
speed communications. As the department grows, over 200 stations can be
added without changing this basic configuration. A terminal server is used for
the low-speed terminal communications. Note that a bridge isolates local
engineering traffic from local administrative traffic.
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Hospital Applications

Ethernet Overview

Connection of testing and laboratory computers to a hospital’s central computer
and to a number of remote monitoring stations requires a high-speed network.
With Ethernet’s high data transfer rate, even remote access to full-color bit-
maps, such as CAT scans, is practical.

Hospital accounting and legal departments use automated patient records to
perform their jobs. Ethernet provides a fast, accurate means of accessing
information critical to billing patient accounts and storing the details of patient
treatment procedures.

Figure 2.10 depicts an Ethernet network on which critical data is available at the
nurses’ station and in the offices of various department heads. The system can
provide detailed medical information on any given patient, as well as compari-
sons to similar cases and to the accepted norms. Note that vaAxmates on the
operating room segment are connected to ThinWire Ethernet, which provides
flexibility in configuration.

Figure 2.10 also shows a terminal server with modems and leased phone lines
connecting the offices of resident doctors. A physician can monitor test results
or the current conditions of patients from the office. Note that a bridge isolates
local traffic on this segment from local traffic on the other two segments.
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Ethernet Overview

Figure 2.10
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Laboratory Applications

Figure 2.11
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Within a laboratory environment, monitoring test conditions and results is
extremely important. By networking a test control computer to a computer
acting as a monitoring station and to a central database on another computer,
current test conditions can be displayed along with previous or standard
conditions. Deviations from the desired conditions become apparent and can be
corrected before continuing with the test. The Microvax 11 computers are
connected to a single segment of ThinWire Ethernet cable, which provides a
cost-effective link to the high-speed devices.

Figure 2.11 illustrates how various laboratory computers and other resources are
typically connected by Ethernet.
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Ethernet Overview

University Applications The application of computers in a university system can cover everything
from maintaining student accounts and academic records to using computers
as classroom tools.

Figure 2.12 illustrates an Ethernet application used in a university system. Note
that bridges isolate local traffic on segments from local traffic throughout the
rest of the university.
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Typical Broadband Ethernet
Applications/Installations

Ethernet Overview

Along with the Ethernet channel, the broadband network can be used to
distribute data services, as well as voice and video communications. The shared
cable capability is often a cost effective networking solution for universities,
hospitals, manufacturing complexes, research parks, and other organizations
with large, dispersed user populations. Examples of some of these follow.

Corporate Offices

Fortune 500 customers can distribute services such as corporate teleconfer-
encing, security monitoring, and employee video training along with their
Ethernet channel onto a Broadband LAN. Among a wide variety of applications,
energy management and building access control can use the Ethernet channel.
Wiring systems in a skyscraper or plant complex can be kept to a minimum,
and changes to the organization can easily be accommodated.

Plant Environment

Industries, such as auto or aviation manufacturing, can use the broadband
network to monitor a variety of data collection stations. The Ethernet channel
can be used for transmitting reports, energy management, and inventory
distribution control, among a variety of other tasks. On the factory floor,
broadband Ethernet can coexist with MAP.

University Campus

Broadband is ideal for university use because it can support extensive commu-
nications needs. A single medium that can transmit television, data communi-
cation, and security is invaluable to an educational community. The broadband
Ethernet channel can provide access to important educational tools and a var-
iety of databases, while sharing the cable with applications like video training
seminars. In addition, by wiring classrooms and dormitories with the broad-
band coaxial cable, universities can also connect the growing number of
personal computers via the Ethernet channel.

Hospitals

Broadband networks are also invaluable to hospital communities. They allow
medical staffs to maintain constant watch over patients via channels from a
central location, while also having access to patient records and laboratory
results on the Ethernet channel. Meanwhile, patients can be viewing their
favorite programs on another channel on the Broadband 1AN. For a hospital
to have all of these functions, all it requires is one broadband cable.

2.17 Ethernet



Baseband Ethernet/IEEE 802.3
Products

Introduction

Baseband Ethernet Products

The incorporation of the Ethernet local area network technology into DECnet
Phase IV demonstrates Digital’s commitment to providing a complete set of
products to address local area networking needs. Ethernet has been developed
and designed specifically for the kinds of communications and resource sharing
that take place in a local work environment.

Digital’s Ethernet LAN connects Ethernet or IEEE 802.3-compatible devices in a
small geographical area by way of a high-speed standard or ThinWire coaxial
cable. Every device attached to the cable has access to all the network resources.
The network becomes the system.

Ethernet hardware products combine to create a physical channel over which
the DEcnet and Ethernet protocols are implemented. Baseband Ethernet/1EEE
802.3 products currently available include the ThinWire Ethernet Products,
Ethernet Coaxial Cable, the Transceiver Cable, connectors, terminators, Ether-
jack, the Local Network Interconnect (DELNI), the Ethernet Transceiver (H4000),
the Ethernet Repeaters (DEREP), the Ethernet Communications Controllers, LAN
Bridge products, and TransLAN.

Ethernet Communications Servers currently available include the DECserver
200, MUXserver 100/DECmux II, DECnet Router Server, DECrouter 200, DEChet/
x.25 Gateway, and DECnet/sNA Gateway.
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Baseband Ethernet Products

Figure 2.13
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Baseband Ethernet Products

Ethernet Baseband Coaxial Cable Ethernet baseband coaxial cable is the main transmission medium of an
Ethernet baseband network. Coaxial cable is available in four standard lengths

(sections). Sections can be joined using barrel connectors to create segments up
to 500 meters (1,640 feet) long. Ethernet LANs can be extended beyond 500 meters
by adding Ethernet Repeaters. Refer to Ethernet Configuration Guidelines in
this section for more detailed information.

= The coaxial cable segments are premarked for transceiver placement at
2.5-meter (8.2-foot) intervals providing easy installation.

= Teflon™-insulated coaxial cable is approved by the Underwriters’ Laboratory
(ut) for safe use in environmental air spaces without a conduit.

= pvc-insulated coaxial cable offers a low-cost alternative to Teflon-insulated
coaxial cable. pvc-insulated coaxial cable can be used in an open space, such as
an office, laboratory, or manufacturing facility. pvc-insulated coaxial cable is
not acceptable for use in environmental airspace that is used for return airflow
because it produces toxic fumes when burned.

High immunity to electrical noise allows the coaxial cable to be used in a
variety of environments.

Preinstalled connectors on coaxial cable ends make terminators and barrel
connectors easy to install.

Table 2.2

Ethernet Baseband Coaxial Cable Option Order Code

Order Codes Teflon Coaxial Cable:
23.4m (76.8 ft) long BNE2A-MA
70.2 m (230.3 ft) long BNE2A-MB
117.0 m (383.9 ft) long BNE2A-MC
500.0 m (1640.5 ft) long BNE2A-ME
PVC Coaxial Cable:
23.4m (76.8 ft) long BNE2B-MA
70.2 m (230.3 ft) long BNE2B-MB
117.0 m (383.9 ft) long BNE2B-MC
500.0 m (1640.5 ft) long BNE2B-ME
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Baseband Ethernet Products

Fiber Optic Cable Fiber optic cable consists of optical fibers made of plastic or glass, allowing the
cable to serve as a very-high-performance transmission medium in certain
applications. Digital offers a general-purpose fiber optic cable suitable for use
inside a building where the cable will not be routed through air plenums. This
type of fiber optic cable can also be used in conduit between buildings where
the environmental conditions of temperature and humidity do not exceed the
cable specifications. Fiber optic cable is used with the remote LAN Bridge 100
and remote Ethernet Repeater.

The operating temperature of general purpose fiber optic cable ranges
from 0°C to 70°C with humidity conditions up to 95% noncondensing.

Digital fiber optic cable certification is needed to assess proper connectivity.
The installation must also meet acceptable attenuation limits. Your Digital
Field Service Network Planning Consultant can provide this service. Refer to
Ethernet Configuration Guidelines in this section, and Section 7, Network
Services, for more detailed information. For additional information regarding
fiber optic cable certification, refer to The Ethernet Installation Guide, Volume 1I,

Appendix A.

Table 2.3

Fiber Optic Cable Order Codes Option Order Code
General-purpose Fiber Optic Cable:
15 m (49.2 ft) long BN25B-15
30 m (98.4 ft) long BN25B-30
60 m (196.8 ft) long BN25B-60
90 m (295.2 ft) long BN25B-90
150 m (492.0 ft) long BN25B-A5
300 m (984.0 ft) long BN25B-C0
500 m (1,640.5 ft) long BN25B-E0
750 m (2,460.0 ft) long BN25B-H5
1,000 m (3,280.0 ft) long BN25B-LO

2.21 Ethernet



Transceiver Cable

Office Transceiver Cable

Baseband Ethernet Products

A transceiver cable connects the H4000 Transceiver or the Local Network
Interconnect (DELNI) to an Ethernet communications controller, Broadband
Ethernet Transceiver (DEcOM), or Ethernet LAN Bridge 100. The cable is
compatible with Ethernet and 1EEE 802.3 networking products and consists of
four twisted-pair wires enclosed in a shield and a jacket of either Teflon or pvc
(polyvinyl chloride). Teflon-insulated cable is more expensive than pvc-insu-
lated cable, but it can be used in environmental airspaces without an expensive
conduit. pvc-insulated cable can be used in an open space, such as an office,
laboratory, or manufacturing facility. pvc-insulated cable is not acceptable for
use in environmental airspace because it produces toxic fumes if it burns.

Transceiver cable is available in several lengths (sections). Sections can be
connected with built-in slide latches to form a single continuous link up to

50 meters (164 feet) long. The connection point for a transceiver cable section
can be secured to a wall and hidden with the use of an Etherjack. Each trans-
ceiver cable has either a straight or right-angled 15-pin connector on both ends.

For standard Ethernet networks or IEEE 802.3 networks use BNE3H, K, L, or M
series cable.

The office transceiver cable performs the same function as the transceiver cable
but is smaller in diameter and more flexible. The office transceiver cable can be
used in an open area (office, laboratory, or manufacturing area) instead of the
heavier transceiver cable.

The office transceiver cable is available only with pvc insulation. It should not
be connected to an H4000. Transceiver if the transceiver is located in environ-
mental airspace. pvc-insulated cable is not acceptable in environmental airspace
because it produces toxic fumes if it burns.

Oftice transceiver cable is available in two lengths (sections). Each office trans-
ceiver cable has either a straight or right-angled 15-pin connector on both ends.
The connection of an office transceiver cable to a standard transceiver cable is
simplified since both use the same connectors. The connection point can be
secured to the wall base and hidden with the use of an Etherjack.

The office transceiver cable attenuation is greater than that of the pvc- or
Teflon-insulated transceiver cable by a factor of four (for example, two meters, .
or 6.6 feet, of office transceiver cable is electrically equivalent to eight meters,
or 26.2 feet, of standard transceiver cable). Since office transceiver cables are not
as long as standard transceiver cables, the distance between devices connected
by office transceiver cables is less than the distance between connected standard
transceiver cables.

For standard Ethernet networks or IEEE 802.3 networks use BNE4C or D
series cable.
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Table 2.4

Transceiver Cable and
Office Transceiver Cable
Order Codes

Baseband Ethernet Products

Option Order Code
Transccfiver Cab.le with PVC Standard Ethernet
Insulation, Straight Connectors: or IEEE 802.3
5.0m (16.4 ft) long BNE3H-05
10.0m (32.8 ft) long BNE3H-10
20.0 m (65.6 ft) long BNE3H-20
40.0 m (131.2 ft) long BNE3H-40
Transceiver Cable

with PVC Insulation,

Right-angle Connectors:

5.0m (16.4 ft) long BNE3K-05
10.0 m (32.8 ft) long BNE3K-10
20.0 m (65.6 ft) long BNE3K-20
40.0 m (131.2 ft) long BNE3K-40
Transceiver Cable with Teflon

Insulation, Straight Connectors:

5.0 m (16.4 ft) long BNE3L-05
10.0 m (32.8 ft) long BNE3L-10
20.0 m (65.6 ft) long BNE3L-20
40.0 m (131.2 ft) long BNE3L-40
Transceiver Cable

with Teflon Insulation,

Right-angle Connectors:

5.0m (16.4 ft) long BNE3M-05
10.0 m (32.8 ft) long BNE3M-10
20.0 m (65.6 ft) long BNE3M-20
40.0m (131.2 ft) long BNE3M-40
Office Transceiver Cable

with PVC Insulation,

Straight Connector:

2m (6.6 ft) long BNE4C-02
5m (16.4 ft) long BNE4C-05
Office Transceiver Cable

with PVC Insulation,

Right-angle Connector:

2m (6.6 ft) long BNE4D-02
5m (16.4 ft) long BNE4D-05
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Coaxial Cable Connectors
and Terminators

Barrel Connectors

Terminators

Ground Clamp

Ethernet Turnaround Connector

Baseband Ethernet Products

Digital sells Ethernet Coaxial Cable sections with connectors at each end
of the cable. Coaxial cables can be ordered separately, with end connectors
purchased later.

End connectors cannot remain open. At each end connector, a barrel connector
and another coaxial cable section, or a terminator, must be connected.

Barrel connectors are used to directly join two sections of Ethernet coaxial
cable. The barrel connector threads into the end connectors on the two coaxial
cable sections.

Terminators are used to electrically complete the ends of the coaxial cable.
A terminator must be installed at each end of a coaxial cable segment that is
not connected to another coaxial cable segment.

Each Ethernet Coaxial Cable segment requires one ground connection in
each building the segment passes through. Also, the ground clamp provides
grounding for each ThinWire segment with a DEMPR.

The Ethernet Turnaround Connector (H4080) is a testing device used to verify
that a host controller at the user’s station or a server controller and its transceiver
cable are electrically operational.

The Ethernet Turnaround Connector consists of a transceiver installed on a

short length of coaxial cable. Both ends of the Ethernet Turnaround Connector’s
coaxial cable are terminated. The Turnaround Connector is attached to the trans-
ceiver cable that is connected to a host controller or to a server controller. The
Turnaround Connector is used to verify host operation prior to the transceiver
cable’s actual installation onto the Ethernet cable. The Turnaround Connector
tests the controller and the transceiver cable that will connect it to the Ethernet.
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Table 2.5
Additional Baseband Ethernet Product
Order Codes

Baseband Ethernet Products

The Etherjack (DEXJK) is a device for mounting cable connectors. Cables can be
run either along a wall-base or within a wall.

The Etherjack can be used to secure the cable along the base of a wall, keep-

ing the cable from the office floor area. The Etherjack also can be used to secure
transceiver cables extending from H4000 Transceivers so that they can be run
down the inside of an office wall to the desired point of entry into the office area.
A third use for the Etherjack is to cover unsightly connectors at the cable
connection points within the office area.

Self-installation of an H4000 Transcciver requires the Ethernet Transceiver
Installation Tool Kit (12-24664-02).

Option Order Code
Ethernet coaxial cable barrel connector ~ 12-19817-01
Ethernet coaxial cable terminator 12-19816-01
Ethernet ground clamp 12-21766-01
Ethernet turnaround connector H4080
Ethernet transceiver cable
straight angle connector kit H4054-00
Ethernet transceiver cable
right angle connector kit H4055-00
Etherjack DEXJK
Ethernet Installation Tool Kit
(14000) 12-24664-02
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Baseband Ethernet Products

Baseband Ethernet The Ethernet Transceiver (H4000) provides the functional interface between
Transceiver (H4000) network nodes and the Ethernet coaxial cable. It sends signals over the cable,
receives signals from the cable, and detects message collisions that occur. The
H4000 uses a unique tapping mechanism for the physical connection to the
cable so that cutting the cable (and interrupting traftic on the network) is not
required. The H4000 can be customer-installed using the Ethernet Installation
Tool (see appropriate product description). The H4000 Transceiver is used in
conjunction with an Ethernet communications controller at the host system.
The transceiver cables must be ordered separately (see appropriate product
description).

Features

The transceiver clamps onto the Ethernet coaxial cable without cutting it,
allowing the unit to be installed, repaired, or removed without interrupting
network operation.

Simple installation and replacement procedures make for quick and easy
network reconfiguration. Network devices can be added to or removed from
the network easily.

Redundant protective circuitry, high noise immunity, and an internal self-test
make the H4000 a highly reliable physical channel, reducing maintenance cost.

The continuous message loopback feature simplifies and speeds fault isolation,
reducing maintenance time and cost.

The u.1.-approved, rugged, insulated housing allows the H4000 to be installed
in environmental airspace without conduits.

New drop-in signal probe makes maintenance quicker, easier, and less expensive.

Specifications Physical Size: Power Requirements:
Length: 30.2 cm (1.9 in) Voltage required at transceiver:
Width: 9.5 cm (3.74 in) 11.4 to 15.75 Vdc through 4 ohms
Height: 9.0 cm (3.54 in) at maximum distribution impedance

Weight: 1.1 kg (2.5 1bs) Maximum current: 0.50 A

Typical current: 0.35 A
Environmental Class: C (Refer to Appendix B for details.)

Table 2.6
H4000 Option Order Code
Order Codes

Ethernet transceiver H4000

Ethernet transceiver (for use with a ThinWire DELNI/DEMPR
combination) H4000-BA

Installation in Commercial buildings commonly have drop ceilings. The space between the

Environmental Airspace drop ceiling and the floor above is called environmental airspace. Environ-
mental airspace is often used for return air for heating and air conditioning
systems (called return airspace) and to run wiring, such as coaxial cable.
Equipment in return airspace can be a potential fire hazard because there is
often no barrier to contain fire or smoke. Therefore, equipment that is not
approved by u.L. must be placed in a conduit when installing it in return
airspace.

Digital’s Teflon-insulated cable and the H4000 are approved by the u.L. and
National Electric Code (NEC) for use in environmental airspace without a
conduit. (Canada, Europe, and GIA requirements may differ from those of NEC).
However, local and state regulations always take precedence over U.L. approval.
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Ethernet Repeaters (DEREP)

Local Ethernet Repeater
(DEREP-AA)

Remote Ethernet Repeater
(DEREP-RA)

Features

Baseband Ethernet Products

The Ethernet Repeater (DEREP), a tabletop, standalone device, connects up to
three segments of Baseband Ethernet coaxial cable to extend an Ethernet 1aAN
beyond the 500-meter (1,640 feet) single coaxial cable segment. Each repeater
can add a segment of coaxial cable up to 500 meters (1,640 feet) long on which 99
additional (100 total) H4000 Transceivers can be installed. The local repeater is
used to connect two coaxial cable segments no more than 100 meters (328 feet)
apart, while the remote repeater (fiber optic) connects two coaxial cable
segments up to 1,000 meters (3,280 feet) apart. The repeater retimes, amplifies,
and repeats all signals it receives from one coaxial cable segment and passes the
signal to the next segment.

The Ethernet Repeater cannot be used in Broadband Ethernet networks, or
between Baseband and Broadband Ethernets. Repeaters cannot be directly
connected to DELNIS.

Local repeaters are connected to the Baseband Ethernet via two H4000 Trans-
ceivers and two transceiver cables. The remote (fiber optic) repeater has
two versions:

Two local repeaters each with a fiber optic interface board. (DEREP-RA or RB).
One local repeater with a fiber optic interface board (DEREP-RC or RD) for use

with a fiber optic LAN Bridge 100.

The fiber optic cable (BN25B) for the remote repeater must be ordered separately.

The repeater connects segments of coaxial cable, increasing the length of an
Ethernet LaN and the number of devices supported.

Because the repeater connects to an H4000 Transceiver, installation does not
interrupt network operation.

Repeaters can be installed and maintained by the customer, thus reducing cost.

Repeaters contain an internal self-test feature that simplifies fault isolation,
increases reliability, and reduces maintenance costs.

The remote repeater (fiber optic) is not aftected by electrical or electromagnetic
interference and is protected from moisture. This provides high performance
and low error rates. The fiber optic repeater can be used between buildings,
underground, and in harsh environments.

When the repeater detects faulty signals, it will automatically not repeat them
until good signals are detected again, at which point it resumes normal signal
transmission. This greatly increases network reliability.

Diagnostic light-emitting diodes (LEDs) on the back panel of both the local and
remote repeater assist in network troubleshooting.

A second local repeater can be configured into the network providing automatic
backup for any single local repeater, increasing network availability.
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Figure 2.14 illustrates a local and remote Ethernet Repeater configuration.

Figure 2.14
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Table 2.7
Ethernet Repeater U.S. Non-U.S.
Order Codes Option Order Codes Order Codes
Local Repeater DEREP-AA DEREP-AB
Remote Repeater (two boxes) DEREP-RA DEREP-RB
Remote Repeater (single box) DEREP-RC DEREP-RD
Specifications Physical Size: Power Requirements:

Length: 43.2 cm (17 in) 110 Vac, 60 Hz or 220 Vac, 50 Hz (switch-selectable)
Width: 30.5 cm (12 in)
Height: 8.9 cm (3.5 in)

Environmental Class: C (Refer to Appendix B for details.)
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DEREP Country Kits The non-u.s. versions of both the local and remote repeaters require country
kits. (u.s. versions do not require a country kit.) Each kit contains installation
instructions and a power cord. Non-u.s. local repeaters require one country kit,
and non-u.s. remote repeaters require two. For cases where the country in
which the repeater is to be used is not listed, select a country kit that uses the
same plug configuration.

Table 2.8

Ethernet Repeater Country Kits: Local Repeater Remote Repeater

Country Kit Order Codes Australia DEREK-AZ DEREK-RZ
Belgium DEREK-AB DEREK-RB
Canada (English) DEREK-AQ DEREK-RQ
Canada (French) DEREK-AC DEREK-RC
Denmark DEREK-AD DEREK-RD
Finland DEREK-AF DEREK-RF
France DEREK-AP DEREK-RP
Germany DEREK-AG DEREK-RG
Holland DEREK-AH DEREK-RH
Italy DEREK-AI DEREK-RI
Norway DEREK-AN DEREK-RN
Spain DEREK-AS DEREK-RS
Sweden DEREK-AM DEREK-RM
Switzerland (German) DEREK-AL DEREK-RL
Switzerland (French) DEREK-AK DEREK-RK
United Kingdom DEREK-AE DEREK-RE
United States None Required  None Required
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ThinWire Ethernet Products

Introduction

ThinWire Cable

Features

ThinWire Ethernet Multiport
Repeater (DEMPR)

ThinWire Ethernet Products

ThinWire Ethernet offers an alternative baseband cabling system that provides
full Ethernet capability for personal computers, workstations, and low-end
systems in offices and other local work areas. ThinWire Ethernet is a low-
cost, flexible companion system to standard Ethernet that utilizes an industry
standard cable to connect up to 30 stations in one 185 meter segment.

ThinWire Ethernet cable is a thin, flexible, and easy to install coaxial cable,
making it very suitable for work area installations.

ThinWire Ethernet products are compatible with the IEEE 802.3 specifica~
tion, which allows users greater capability to participate in multivendor
Ethernet networks.

Standard Ethernet devices may be connected to ThinWire Ethernet using a
ThinWire Ethernet Station Adapter (DEsTA). The DESTA is a compact, inexpen-
sive IEEE 802.3 transceiver.

A maximum of eight ThinWire Ethernet segments may be connected to a
ThinWire Ethernet Multiport Repeater (DEMPR) to form a network of up to 232
stations. A Local Network Interconnect (DELNI) may be used to concentrate up
to eight DEMPRs. These configurations can either stand alone or connect to the
standard Ethernet using an H4000-BA Transceiver .

The DEMPR is 2 multiport device that provides eight ports for connection of
eight ThinWire Ethernet segments, and one port for connection to an H4000
Transceiver. It can be used either as a standalone device (local) or it can be
connected to a standard Ethernet (global). The DEMPR serves as a repeater
between each of its nine ports. A DEMPR must be counted as a repeater when
configuring a standard Ethernet network.

Each ThinWire Ethernet segment can be up to 185 meters in length (600 feet),
and can accommodate connection of up to 29 stations, for a total of 232 stations
per DEMPR.

Eight DEMPRs can be connected to a Local Network Interconnect (DELNI).
This configuration provides up to 64 cable segments for connection of up to
1,023 stations (Ethernet limit). This configuration, in turn, can be used either
in a standalone network, or connected to a standard Ethernet. An H4000-BA
Transceiver is required for connecting the DELNI in this configuration to a
standard Ethernet cable.

Physical Size:

Length: 31.11 cm (12.25 in)
Width: 48.9 cm (19.25 in)
Height: 11.43 cm (4.5 in)

Power Requirements:
Nominal Voltage

DEMPR-AA
100 to 120 Vac
3-wire single phase

DEMPR-AB
189 to 240 Vac
1N + PE single phase

Frequency 47 t0 63 Hz 47to 63 Hz
Maximum current 0.83 Amp 0.42 Amp
Maximum power 40 watts 40 watts

Operating Environment: 5° to 50°C (41° to 122°F)
Relative Humidity: 10% to 90% (noncondensing)
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ThinWire Ethernet Station
Adapter (DESTA)

Specifications

ThinWire Ethernet
Configuration Guidelines

ThinWire Ethernet and DECconnect

Table 2.9
ThinWire Ethernet Product
Order Codes

ThinWire Ethernet Products

The ThinWire Ethernet Station Adapter (DESTA) allows connection of a single
Ethernet station to ThinWire Ethernet cabling. The Station Adapter can be
attached to Ethernet controllers designed to connect to standard Ethernet cable,
allowing connection to ThinWire Ethernet. It also allows Digital’s Ethernet
Communications and Terminal Servers to connect to ThinWire Ethernet.

The DEsTA has one 15-pin connector port that allows it to be mounted in or
near the Ethernet station, and a second port for connection to the ThinWire
Ethernet cable. It contains Ethernet transceiver (IEEE 802.3) logic, provides
transceiver functions, and receives its power from the controller.

Physical Size:

Length: 7.62 cm (3.0 in)
Width: 8.38 cm (3.3 in)
Height: 3.55 cm (1.4 in)

Power Requirements:

Input voltage (from controller): +12
Voltage required at transceiver: —9
Maximum Current: 250 mA
Typical Current: 200-250 mA

Environmental Class: C (Refer to Appendix B for details.)

For ThinWire Ethernet configuration guidelines, refer to “Planning a ThinWire
Ethernet LAN” in Ethernet Configuration Guidelines.

ThinWire Ethernet is the cable recommended for high speed data communica-
tions for the floor area portion of Digital’s DECcconnect Cabling System. Refer to
Section 5 for more information about DEcconnect and ThinWire Ethernet.

Option

Order Code

ThinWire Ethernet Multiport
Repeater

ThinWire Ethernet Multiport
Repeater

DEMPR-AA (120 V)

DEMPR-AB (240 V)

ThinWire Ethernet Station Adapter DESTA-AA
pvC cable with connectors and boots:

3 feet BC16M-3
6 feet BC16M-6
10 feet BC16M-10
15 feet BC16M-15
30 feet BC16M-30
ThinWire Ethernet pvc cable (1000") H8243-A
ThinWire Ethernet Plenum (Teflon)

cable (1000") H8244-A
Male coaxial connectors and boots

(12-25566-01) H8222
T-connectors and boots (12-25534-01) H8223
Barrel connectors and boots

(12-25567-01) H8224
Terminators and boots (12-25535-01) H8225
Installation kit H8242
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DEMPR Country Power Cords The non-u.s. version of the DEMPR (240V) requires a specific power cord for
installation in individual countries.

Table 2.10

DEMPR Country Power Cord Country Order Code

Order Codes United Kingdom BNO2A-2E

Ireland

Austria BNO3A-2E
Belgium

Finland

France

Germany

Netherlands

Norway

Sweden

Portugal

Spain

Switzerland BNO4A-2E

Australia BNO5A-2E
New Zealand

Denmark BNO6A-2E

Italy BNO7A-2E
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Broadband Ethernet Products

Overview

Repeater Restrictions

Broadband Ethernet Products

Ethernet on broadband is most often selected by customers who have multiple
services to distribute over large local areas. Broadband networks use frequency
division multiplexing to carry many channels on one wiring system, enabling
customers to transmit data, video, and voice over the same cable, simultane-
ously. The broadband cable and components are the same as those used for
cable Tv. Digital Network Services provides design, installation, and on-going
network maintenance and serves as the customer’s single point of contact for the
broadband network, Digital hardware and software products, and qualified
vendor products.

Ethernet on broadband is an extension of what Digital has done with Ethernet
on baseband, the first form of media available for Ethernet. Baseband and
broadband provide the same capabilities, a high speed (10 Mb/s), peer-to-peer
communications link between computers and other intelligent devices for file
transfers and high-resolution graphics displays, and for transmitting text,
electronic mail, and facsimile data. The broadband Ethernet transceivers use
the same controllers and DEcnet Phase IV software as baseband. In addition,
the broadband transceiver is used in conjunction with the DELNI, and the same
bridges, routers, gateways, terminal servers, and communications servers

as Baseband Ethernet networks. Note that the transceiver cable is the same

as for baseband.

Repeaters cannot be used in broadband networks, or between baseband and
broadband networks.
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Figure 2.15

Broadband Ethernet
Configuration
Easeband Coaxial Cable

Broadband Ethernet Products
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Figure 2.16
Broadband, Baseband and ThinWire
Cable Connection Compatison

Broadband Ethernet Products

The following table compares the major characteristics of Ethernet on broad-
band, baseband and ThinWire cable:

Broadband Baseband ThinWire

Packets are transmitted Packets are transmitted Packets are transmitted
by a Broadband Ether- by an H4000 Transceiver. by a built-in DESTA

net Transceiver. transceiver.

Broadband Ethernet Baseband Ethernet is Baseband Ethernet is

can share the cable with
many other independent
channels, such as video,
data, and voice.

Network cable is the
same as for cable Tv.

Tap and drop cable are
the same as for cable Tv.

the only channel on the
cable.

Network cable is de-
signed to Ethernet or
IEEE 802.3 specifications.

Transceiver serves as the
tap, and transceiver cable
serves as the drop cable.

the only channel on the
cable.

Network cable is de-
signed to Ethernet or
IEEE 802.3 specifications.

Transceiver serves as the
tap, and transceiver cable
serves as the drop cable
to a DEMPR. ThinWire
cable connects devices

to the DEMPR*

*ThinWire is also available in standalone configurations. Refer to Ethernet Configuration Guidelines
in this section for more information.

Transceiver Cable

Terminator,

1

ThinWire

Broadband Drop Cable Baseband
Broadband Cable Ethernet Cable
BroaMd Tap Baseband Transceiver

Baseband Ethernet Cable

Baseband Transceiver

Digital’s Broadband Ethernet products implement an Ethernet channel for

both single and dual cable broadband LANs. As previously noted, almost all of
the Digital networking products used with baseband technology are compatible
with broadband. These include:

= DECnet Phase IV for vMs, RsX, RSTS/E, and P/0Os operating systems.

* UNIBUS, (DELUA), Q-bus, (DELQA), Professional 300 Series (DECNA), and KL10-
based (N1a20) Ethernet controllers.

= Local Network Interconnects (DELNI).

* Communications servers (Routers, Terminal Servers, and Gateways).

= LAN Bridge 100.

For more detailed information about these products, refer to the appropriate

sections of this guide.
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Broadband-specific
Ethernet Products

Table 2.11
DECOM and Ethermodem
Comparison

Broadband Ethernet Transceiver
(DECOM)

Broadband Ethernet Products

Digital offers a complete set of Ethernet hardware and software products that
are baseband and broadband compatible. Two products have been specifically
created for the broadband environment. These are the Broadband Ethernet
Transceiver (DEcoM) and the Broadband Ethernet Frequency Translator
(DEFTR). Both devices can be used with the Digital networking products
originally developed for Baseband Ethernet LANs, with the exception of the
Ethernet Repeater (DEREP).

Digital’s Third-Party Program has qualified two products that incorporate
additional multivendor services for use with Broadband Ethernet Lans. The
products, the Ethermodem™ and the Frequency Translator, are available through
cHipcoM™ Corporation in most European countries. Note: Customers must use
DECOMs or Ethermodems but not both, since they are not designed to coexist on
the same cable. The figure below provides a guide for choosing between

the products.

Chipcom
DECOM Ethermodem
Coexists with one MAP channel Coexists with up to three MmaP
channels
One port modem Two port modem
One set of hardware transmit Several fixed frequency sets
and receive signals
Mid split configuration Mid or high split configuration
Single and dual cable Single and dual cable
3800m station-to-station 3800m station-to-station

In addition, Ethermodem is 802.3 compliant and coexists with Ethernet, map,
IBM PC NET, or Sytek LocalNet 20™

Single-cable pECOM installations require a DEFTR.

Single-cable Ethermodem installations require a cHIPcoM Frequency Translator.

The Broadband Ethernet Transceiver is both the physical and electrical interface
to the broadband coaxial cable. The transceiver transmits signals to and receives
signals from systems connected to it and detects message collisions. DECOM is
the broadband equivalent of the H4000 (Baseband) Transceiver and uses the same
transceiver cable as the H4000. The DECOM can be conveniently mounted on a
shelf or placed on a table top.

Because there are two types of Broadband Networks—single cable and dual
cable—Digital has created two versions of the Broadband Transceiver. The
single-cable transceiver (DECOM-BA) transmits at 54 to 72 megahertz and
receives at 210.25 to 228.25 megahertz. This transceiver requires a frequency
translator (DEFTR) at the headend of the network to convert the Broadband
Ethernet signals from their transmit to their receive frequencies.

The dual-cable transceiver (DECOM-AA) transmits and receives the Ethernet
signals at the same frequencies, from 54 to 72 megahertz. For this version
of the transceiver, a frequency translator is not required at the network headend.
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Figure 2.17
Single-cable VAX,
Broadband Transceiver PDP-11, Or
ETHERNET CONTROLLERM®
DECOM-BA
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DECOM-BA and DEFTR-AA are used together in single-cable broadband networks.
Figure 2.18
Dual-cable

Broadband Transceiver
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2
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\ P
\\ b—
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» Redundant protective circuitry makes the transceiver a reliable physical channel
device. Failures are confined to a single transceiver, preventing the entire
network from going down.

Features

= Internal self-test and loop-back capabilities allow speedy diagnosis of problems
and easy fault isolation.

= Diagnostic indicator lights help to verify correct configurations, check out
equipment, and solve any faults. Customers can install transceivers themselves.

= Adjustments at installation are unnecessary. The design of the transceiver allows
it to operate successfully in a wide range of cable environments.

= The transceiver does not interfere with other channels operating on the network
because its transmissions are well-contained within its specific bandwidth.

= Because collisions are seen by all receiving transceivers, the Ethernet channel
can be monitored at any Ethernet node.

= Transceiver can be mounted on a shelf or located on a table-top.
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DECOM Specifications

Table 2.12
DECOM Ovder Codes

DECOM Country Kits

Table 2.13
DECOM Country Kit
Order Codes

Broadband Ethernet Products

Physical Size: Power Requirements:
Length: 32.08 cm (12.63 in) 115 V ac, 60 Hz or 230 V ac, 50 Hz
Width: 48.89 cm (19.25 in)
Height: 10.69 cm (4.21 in)
Weight: 6.21 kg (13.7 Ib) DECOM-AA
6.44 kg (14.21b) DECOM-BA

Environmental Class: B (Refer to Appendix B for details.)

Transmitter Output Level: 50+ 2 dBmV
Receiver Level Range: —3 dBmV to +15dBmV

U.S. Non-U.S.

Option Order Codes Order Codes
Broadband Ethernet Transceiver

(dual cable) DECOM-AA DECOM-AB
Broadband Ethernet Transceiver

(single cable) DECOM-BA DECOM-BB

Transceiver cable is not supplied with the bEcom Transceiver and must be
ordered separately. The H4000 Transceiver and DECOM use the same transceiver
cables (see the appropriate product description).

The u.s. version of the bEcom Transceiver does not require a country kit. The
u.s. version includes the required power cord and user manual. The non-u.s.
version includes the user manual (in English) and requires one country kit.
Order the appropriate country kit for the power cord.

Country Order Code
Australia DEBBK-AZ
Belgium DEBBK-AB
Canada (English) DEBBK-AQ
Canada (French) DEBBK-AC
Denmark DEBBK-AD
Finland DEBBK-AF
France DEBBK-AP
Germany DEBBK-AG
Holland DEBBK-AH
Italy DEBBK-AI
Norway DEBBK-AN
Spain DEBBK-AS
Sweden DEBBK-AM
Switzerland (German) DEBBK-AL
Switzerland (French) DEBBK-AK
United Kingdom DEBBK-AE
United States Not Required
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Broadband Ethernet Frequency
Translator (DEFTR)

Specifications

Table 2.14
Broadband Ethernet
Frequency Translator
Order Codes

DEFTR Country Kits

Table 2.15
Broadband Ethernet

Frequency Translator
Country Kit Order Codes

Broadband Ethernet Products

The Broadband Ethernet Frequency Translator (DEFTR) is located at the network
headend making bidirectional communication on the Ethernet channel possible
in single-cable broadband raNs. The DEFTR receives all Ethernet signals trans-
mitted by systems connected to the network by DECOM, translates them, and
retransmits them at the appropriate DECOM receive frequencies. The Frequency
Translator has a highly reliable design for consistent availability of the Ethernet
channel and front panel monitors that help customers isolate and diagnose both
headend and transceiver problems. Customers have the option of configuring
two translators in parallel when redundancy is required.

Physical Size: Power Requirements:

Width (rack mountable): Switch-selectable:

43.2 cm (17 in) 115 V ac, 60 Hz or 230 V ac, 50 Hz
Height: 13.3 cm (5.25 in) Input Range: 54-72 MHz

Depth: 38.9 cm (15.13 in) Output Range:210.25-228.25 MHz

Weight: 9.1 kg (20 1bs)

Effective Frequency Translation: 156.25 MHz
Nominal Bandwidth: 18 MHz

Maximum Output: 63 dBmV

Gain: 56 =2 dB

Environmental Class: Class B (Refer to Appendix B for details.)

U.S. Non-U.S.
Option Order Codes Order Codes
Broadband Ethernet Frequency
Translator DEFTR-AA DEFTR-AB

The u.s. version of the Broadband Ethernet Frequency Translator (DEFTR) does
not require a country kit. The u.s. version includes the required power cord and
the user manual. The non-u.s. version of the DEFTR includes the user manual (in
English) and requires one country kit. Order the appropriate country kit to the
power cord.

Country Order Code
Australia DEBBK-AZ
Belgium DEBBK-AB
Canada (English) DEBBK-AQ
Canada (French) DEBBK-AC
Denmark DEBBK-AD
Finland DEBBK-AF
France DEBBK-AP
Germany DEBBK-AG
Holland DEBBK-AH
Italy DEBBK-AI
Norway DEBBK-AN
Spain DEBBK-AS
Sweden DEBBK-AM
Switzerland (German) DEBBK-AL
Switzerland (French) DEBBK-AK
United Kingdom DEBBK-AE
United States Not Required
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Chipcom Ethermodem™
Series

Features

Non-U.S. Orders

Specifications

Broadband Ethernet Products

The Chipcom two-port Ethermodem links baseband Ethernet nodes to broad-
band networks. Ethermodems are fully 1EEE 802.3 compliant and are available in
either single or dual cable configurations. Ethermodems are available in five
frequencies providing 10 Mbps performance and are transparent to higher level
network software such as DEcnet, TCP/IP, and xNs. Contact your local Digital
sales representative for ordering and service information.

The DELNI, DEREP repeater, and DEMPR ThinWire repeater should not be used
with the Ethermodem as this is an unsupported configuration. Chipcom and
Digital broadband products can neither communicate nor coexist on the same
broadband cable due to frequency conflicts.

IEEE 802.3 and Ethernet v2.0 compatible.

10 Mbps csma/cp performance with full collision enforcement.

Multiple frequency ranges to allow greater flexibility when configuring with
MAP, IBM™ pC network, and sYTEK™ services.

Functions in either mid-split or high-split single cable networks.

3800m station-to-station distance coverage.

Available in either dual or single cable versions.

Transparent to upper level network software supporting systems that use
DECnet, XNS, TCP/IP, Or TOP.

On-board self-test, digital and rr loopback.

Can be rack or shelf mounted.

Ethermodem is available in some non-U.s. countries via distributors. Contact
a local marketing representative for country-specific information.

Physical Size:

Height: 8.89 cm (3.5 in)
Width: 44.45 cm (17.5 in)
Depth: 37.46 cm (14.75 in)
Weight: 6.80 kg (15 1bs)

Power Requirements:

Power source: 115/220 Vac

Frequency tolerance: 50/60 Hz % 10%

Maximum Ac watts drawn: 40 W

Power connector: IEC male

Transmitted power: 50 dBmv * 2 dB, 56 dBmV optional for dual cable versions
Receiver range: 20 dB minimum (—4 to + 16 dBmV), 25 dB typical (—6 to + 19
dBmV)
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Chipcom™ Ethermodem The Chipcom Ethermodem Frequency Translator located at the network
Frequency Translator headend, is used with single cable Ethermodems. The Ethermodem Frequency
Translator receives low frequency signals from the reverse direction and trans-

D s Y

lates them up in frequency by 192.25 MHz (1Ee recommended standard) to the
transmit band. It amplifies, filters, and sends the signal to the user on the
forward direction. The Ethermodem Frequency Translator minimizes inter-
ference with services in nearby frequencies by providing sharp, out-of-band
filtering. It is available oft-the-shelf in a range of standard frequencies. The
Ethermiodem Frequency Translator coexists with other broadband products
(such as 1BM pc Network, Sytek LocalNet 20,™ and MAP), video, and other
common services. Contact your local Digital sales representative for ordering
and service information.

Specifications Physical Size:
Height: 8.89 cm (3.5 in)
Width: 44.45 cm (17.5 in)
Depth: 40.64 cm (16.0 in)
Weight: 6.80 kg (15 lbs)
Mounting: 48.26 cm (19.0 in) standard rack

Power Requirements:

Power source: 115/220 Vac

Frequency tolerance: 50/60 Hz * 10%
Maximum ac watts drawn: 40 W

Power connector: IEC male

Power indicator: red LED

Translation frequency: 192.25 MHz + 25 KHz

Nominal bandwidth: 18 MHz
Gain: 55 +2dB
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Baseband/Broadband
Ethernet Products

Introduction

Transceiver Cable

Baseband/Broadband Ethernet Products

The next three sections describe a variety of products which are compatible
with both Baseband and Broadband Ethernet. These products include the
DELNI, communications controllers, LAN Bridge 100, routers, gateways, and
terminal servers. Although the text and figures primarily depict baseband
configurations, they can easily be converted to illustrate broadband. The major
difference between the two is the use of different transceivers, the #4000 for
baseband and bEcom or Ethermodem for broadband. For configuration infor-
mation, including distance requirements, refer to Ethernet Configuration
Guidelines at the end of this section.

A transceiver cable connects the H4000 Transceiver or the Local Network
Interconnect (DELNI) to an Ethernet Communications Controller.

This cable is also used to connect the DECOM Broadband Ethernet Transceiver
to an Ethernet Communications Controller, Local Network Interconnect
(DELNI), or LAN Bridge 100.

See the Transceiver Cable product description in Baseband Ethernet Products
for specific information.
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Local Network Interconnect
(DELNI)

Features

Baseband/Broadband Ethernet Products

The Local Network Interconnect (DELNI) is a low-cost, table top device with

its own power supply. It is a concentrator that allows up to eight Ethernet-
compatible devices (not terminals) to be grouped together. Device performance
remains constant whether the device is connected to the Ethernet through an
H4000 or DECOM Transceiver, or a DELNI.

The DELNI can be configured three ways: standalone, hierarchical standalone,
and connected. A switch on the DELNI allows selection of either standalone or
connected mode of operation.

Figure 2.19 illustrates the standalone configuration that supports up to eight
systems using standard Ethernet transceiver cables.

Figure 2.20 illustrates the hierarchical standalone configuration that supports a
combination of DELNIs and devices using standard transceiver cables. Hierarch-
ical standalone configurations are not connected to the Ethernet coaxial cable.

Figures 2.21 and 2.22 illustrate the connected configuration that supports up to
eight devices using standard Ethernet transceiver cable. This configuration is
connected to the Ethernet coaxial cable via 4000 Transceivers and transceiver
cable. For specific distance requirements for baseband or broadband, refer to
Ethernet Configuration Guidelines at the end of this section.

The DELNI can also be used in ThinWire Ethernet configurations to concentrate
up to eight DEMPRs. Refer to ThinWire Ethernet IEEE 802.3 Products in this
section or Section 5 for more information.

A connected DELNI LAN reduces the cost of multiple connections to the Ethernet
coaxial cable. It also allows more than 100 devices to be connected to a single
500-meter coaxial cable segment.

The standalone and hierarchical standalone DELNI LAN configurations elim-
inate the need for coaxial cable and H4000 Transceivers in very small networks.

Transceiver cable wiring to a centrally located DELNI offers added wiring
configuration flexibility.

The DELNI can be installed by customers, reducing installation cost.

A standalone/connected mode switch allows a user to change from the con-
nected configuration to the standalone configuration. This allows for

the temporary isolation of traffic in the DELNI subnet for security or for
performance testing.
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Figure 2.19
DELNI Standalone
Conﬁgut’atwﬂ Transceiver Cable
VAXBI CTRL
Terminal
Server VAX 8550
Figure 2.20

50m
Transceiver Cable

DELNI Hierarchical Standalone
Configuration

Transceiver Cable

VAXBI CTRL VAXBI CTRL

PDP-11/84 VAX 8800 VAX 8350

Terminal
Server

Figure 2.21
DELNI Connected Configuration
Terminator H4000 Ethernet Coaxial Cable
—— 1 a

Transceiver Cable

VAXBI CTRL

Terminal
Server /

DELQA

Microvax

PDP-11/84 VAX 8550

!The sum of two cable lengths.
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Figure 2.22
DELNI Hierarchial Connected
Configuration

Figure 2.23
DELNI Connected Configuration
Using an Etherjack

Specifications

Table 2.16
DELNI
Order Codes

Baseband/Broadband Ethernet Prqducts_

Terminator H4000

- -
Etherjack . Ethernet Coaxial Cable
Wallplate

Physical Size: Power Requirements:
Length (rack mount): 44.5 cm (17.5 in) Switch-selectable:
Length (with cover): 48.9 cm (19.25 in) 120 V or 240 V, 47-63 Hz
Width (rack mount): 17.8 cm (7.0 in) AC watts drawn: 26
Width (with cover): 19.7 cm (7.75 in) Inrush Currents:
Height (rack mount): 6.4 cm (2.5 in) 1.0 amps at 120 V
Height (with cover): 8.9 cm (3.5 in) 0.5 amps at 240 V

Weight: 6.4 kg (14.0 1bs) Surge Currents:

2 amps for 5 cycles at 120 V
1 amp for 5 cycles at 240 V

Environmental Class: Class C (Refer to Appendix B for details.)

U.S./Canada Non-U.S./Canada
Option Order Code Order Code

Local Network Interconnect DELNI-AA DELNI-AB
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Table 2.17
DELNI

Country Kit Order Codes

Baseband/Broadband Ethernet Products

The u.s. versions of the Local Network Interconnect do not require country
kits. Each non-u.s. version of the Local Network Interconnect (DELNI) requires
one country kit. Each kit contains installation instructions and a power cord.
For cases where the country in which the DELNT is to be used is not listed, select
a country kit that uses the same plug configuration. An Ethernet communi-
cations controller in each node and a transceiver cable to connect each con-
troller to the DELNI are also required. For DELNI-connected configurations, an
H4000 Transceiver and transceiver cable are needed. See Ethernet Configuration
Guidelines in this section for DELNI-connected configurations in Broadband
Local Area Networks.

Country Order Code
Australia DELNK-AZ
Belgium DELNK-AB
Canada (English) DELNK-AQ
Canada (French) DELNK-AC
Denmark DELNK-AD
Finland DELNK-AF
France DELNK-AP
Germany DELNK-AG
Holland DELNK-AH
Italy DELNK-AI
Norway DELNK-AN
Spain DELNK-AS
Sweden DELNK-AM
Switzerland (German) DELNK-AL
Switzerland (French) DELNK-AK
United Kingdom DELNK-AE
United States Not Required
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Ethernet Communications Controllers

Ethernet Communications Ethernet communications controllers are interfaces that connect systems to an
Controllers Ethernet local area network. Digital currently offers the following communica-
tions controllers:

= The pECNA, which connects Professional 300 series systems to standard
Ethernet cable

= The pELUA, which connects UNIBUS systems to standard Ethernet cable

= The pEPCA, which connects the 1BM Pc, Pc/XT, and Personal Computer AT to
ThinWire Ethernet cable

= The DELQA, which connects Q-bus systems to standard Ethernet cable

= The pEsva, which connects Microvax 2000 and vaXstation 2000 systems to
ThinWire Ethernet cable

= The N1420, which connects DECsystem-10s and DECSYSTEM-20s to standard
Ethernet cable

Controllers designed for standard Ethernet cable connect to the cable via an
H4000 transceiver or a Local Network Interconnect (DELNI). They can connect to
ThinWire Ethernet cable via a ThinWire Ethernet station adapter (DESTA).

Controllers designed for ThinWire Ethernet cable connect to the cable via a BNC
connector. They can connect to standard Ethernet cable via a ThinWire Ethernet
Multiport Repeater (DEMPR), which then connects to the H4000 or pELNI. With
the addition of an optional DEPCA-AU adapter, the DEPCA can connect to standard
Ethernet cable (via the H4000 or DELNI) without going through a DEMPR.

Table 2.18
Ethernet Communications Controllers

DECNA DELUA DEPCA DELQA DESVA NIA20
f f f T f T
Bus PRO300 series bus UNIBUS IBM PC-bus Q-bus MicroVAX 2000 CBUS
and VAXstation
2000 bus
Number of lines 1 1 1 1 1 1
DMA YES YES YES YES YES YES
Maximum speed 10 Mb/s 10 Mb/s 10 Mb/s 10 Mb/s 10 Mb/s 10 Mb/s
(consult SPD)
Ethernet cable Standard! Standard! ThinWire Standard! ThinWire Standard’

DECnet support PRO/DECnet DECnet-VAX,? DECnet-DOS, DECnet-VAX,? DECnet-VAX,? DECnet-10,
DECnet-ULTRIX, PCSA/PC Client> DECnet-ULTRIX, DECnet-ULTRIX DECnet-20

DECnet-RSX DECnet-RSX,
DECnet-
Micro/RSX
DECnet/E
Operating P/OS VMS, IBM PCDOS MicroVMS, MicroVMS, TOPS-10,
system support ULTRIX-32, ULTRIX-32, ULTRIX-32m TOPS-20
ULTRIX-32m, ULTRIX-32m,
ULTRIX-11, ULTRIX-11,
RSX-11M, RSX-11IM,
RSX-11M-PLUS, RSX-11M-PLUS,
RSX-11S RSXA11S,
Micro/RSX
Micro/RSTS
VAXELN

! Controllers designed for standard Ethernet cable can connect to ThinWire Ethernet cable via a ThinWire Ethernet station adapter (DESTA).
2pecnet-vax allows multiple Ethernet controllers per host within the limitations listed in the Load Unit Table in spp 25.03. Each controller must be

connected to a separate Ethernet that is not joined to other Ethernets by a bridge or repeater, though it may be joined by a DEcnet Router.
3pcsa/pc Client software includes DECnet-DOS support.
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DELUA

Figure 2.24

Ethernet/IEEE
802.3-to-UNIBUS
Communications Controller
(DELUA) in an Ethernet LAN

Ethernet Communications Controllers

The Ethernet/1eeE 802.3-to-UNIBUS high-performance synchronous commu-
nications controller (DELUA) connects UNIBUS systems (VAX and PDP) to both
Ethernet v2.0 and 1EEE 802.3 local area networks. It is M68000 microprocessor
based, operates at 10 Mb/s, and has 4 Mb/s throughput capability. (Actual
device speed and throughput depends on operating system, system configura-
tion, and application.) The 80kB RAM is used primarily for buffering of

data at the high bus rate. A separate bMA controller is used to access host
memory locations.

The DELUA microcode implements data encapsulation and decapsulation,

data link management, and all channel access functions to ensure maximum
throughput with minimum processor intervention. It provides such network
maintainability features as remote loopback of data from other stations, resident
micro-diagnostics, system identification, and the loading and remote booting of
UNIBUS PDP-11 systems from other stations on the network.

The pELUA physically and electrically connects to the coaxial cable via trans-
ceiver cable (BNE3x or BNE4x series) and either a Baseband Ethernet Transceiver
(24000) or Local Network Interconnect (DELNI). The DELUA also connects to a
DESTA and ThinWire cable in ThinWire Ethernet networks. Transceiver cable
can be a maximum of 40 meters (131 feet) and must be ordered separately. Refer
to Communications Cables in Section 4 for all order codes.

The DELUA-M option is comprised of one hex module. A cabinet kit option,
which must be ordered separately with the DELUA-M, contains a distribution
panel and associated internal cabling.

DECnet-VAX
(Phase IV)

VAX 8650

- . —u
Ethernet Coaxial Cable Terminator
IEEE 802.3

PDP 11/84

(Phase IV)
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Ethernet Communications Controllers

Specifications Mounting Code: 1 hex slot

Power Requirements:
DC amps drawn at +5V: 8.0A
DC amps drawn at —15V: 1.0 (to power the H4000 transceiver)

Bus Loads: Ac 4, pc1
1/0 Connection Panel Inserts: 1 panel unit

Environmental Class: Class B (Refer to Appendix B for details.)

Table 2.19
DELUA Order Codes Option Order Code

Ethernet/ieee 802.3 Ethernet Unibus single line interface
communications controller.
Includes base module only. DELUA-M

For system installation, select the appropriate external cables
and one of the following cabinet kits:

For use with vax-11/725 shielded cabinets. CK-DELUA-KL
For general purpose use with shielded cabinets. CK-DELUA-KM
For use with unshielded cabinets. CK-DELUA-K1
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DELQA

Features

System Support

Software Support

Specifications

Table 2.20
DELQA Ovder Codes

The DELQA is an Ethernet-to-Q-bus communications controller that connects
Microppp-11 and Microvax 11 systems to an Ethernet v2.0 or IEEE 802.3 local area
network.

The DELQA provides the firmware capability to support Maintenance Operation
Protocol (mop), which offers enhanced network management features, includ-

ing: remote circuit loopback, system identification messages, remote booting of
diskless systems, maintenance of data link counters, and 1EEE 802.2 X1D and Test.

The DELQA physically and electrically connects to the Ethernet coaxial cable by
means of a CK-DELQA-xX cabinet kit, transceiver cable (BNE3C or BNE3A series),
and an H4000 Ethernet transceiver or a Local Network Interconnect (DELNI). The
DELQA also connects to ThinWire via a DESTA station adapter.

Dual size module saves on backplane space.

Low power draw provides more available power for additional peripheral and
communications options.

On-board selftest executes extensive testing of the DELQA circuitry at each
power-up or reset.

On-board mop provides the ability to decrease the demand on system software,
thus reducing processor time required to support network management
activities.

Microppp-11/23, MicropDp-11/53, MicroPDp-11/73, MicroPDP-11/83, VAXstation
11, VAXstation I11/GPX, and MicrovAXx II.

DECnet-VAX, DECnet-ULTRIX,” DECnet-RsX, DECnet-Micro/RsX, DECnet/E, Local
Area vaxcluster software (LAVC), VMS, MicrovMs, ULTRIX-32, ULTRIX-32m,
UILTRIX-11, RSX-11M, RSX-11M-PLUS, RSX-11S, Micro/Rsx, Micro/rsts, and
VAXELN.

Mounting Code: 1 dual slot

Power Requirements:
DC amps drawn at +5 V: 2.5
DC amps drawn at +12 V: 0.5

Bus Loads: Ac2.2, pc 0.5
1/0 Connection Panel Insert: Size A

Environmental Class: Class C (Refer to Appendix B for details.)

Option Order Code
Ethernet-to-Q-bus communications controller DELQA-M
Cabinet kit for BA123 and BA11-M enclosure CK-DELQA-YA
Cabinet kit for Microppp-11 BA23 enclosure CK-DELQA-YB
Cabinet kit for H9642 cabinet CK-DELQA-YF
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Table 2.21
DESVA
Order Codes

Ethernet Communications Controllers

The DEsVA is a synchronous Ethernet communications controller that connects
Microvax 2000 and vaXstation 2000 computers to ThinWire Ethernet local area
networks. The DEsvA has Fcc certification, is fully compatible with the 1EEE
802.3 standard, and operates at 10 Mb/s.

The pEsva provides Ethernet data link layer functions and a portion of the
physical channel functions. It is supported under DEcnet Phase IV software. The
DESVA is a standard component of the vaXstation 2000, and optional for the
Microvax 2000.

Option Order Code

ThinWire Ethernet communications controller, option for
Microvax 2000. Includes Networking Guide, T-connector,
and two terminators. DESVA-AA

2.51 Ethernet



DEPCA

Specifications

Table 2.22
DEPCA
Order Codes

Ethernet Communications Controllers

The pePcCA is an Ethernet communications controller that connects the 18BM pc,
pc/XT, and Personal Computer At to Ethernet and IEEE 802.3 local area net-
works. The DEPCA operates at 10 Mb/s.

The peEPcA implements data encapsulation and decapsulation, data link manage-
ment, and all channel access functions to ensure maximum throughput. It
provides network maintenance features including remote loopback, resident
selftest diagnostics, and system identification. The DEPCA implements an
asynchronous serial channel for connection to the vsxxx-Aa mouse. This
interface may be operated in an interrupt driven environment.

The DEPCA contains 48 KB RAM memory, used primarily for buffering network
data at the high bus data rate. The Personal Computer’s cpu is used to access the
buffer memory, and to execute datalink and selftest firmware (contained in a

16 KB ROM memory on the DEPCA module).

The pePcA connects directly to the ThinWire Ethernet coaxial cable, using
integral transceiver (MAU) circuitry. With the addition of the DEPCA-AU connec-
tor option, the DEPCA can connect to an H4000 transceiver or Local Network
Interconnect (DELNI).

The pEPca is offered as a module-only option or as a component of the
Network Integration Packages. For more information, refer to Section 3,
Network Integration Packages.

Mounting Code: 1 8-bit Pc-bus slot (2 when used with DEPCA-AU)

Power Requirements:

DC amps drawn at +5V: 2.0 (max)

DC amps drawn at +12V: 1.350 (max) (1.0 to power H4000 transceiver)
DC amps drawn at —12V: 0.050 (max)

Bus Loads: 2 LSTTL
1/0 Connection Panel Inserts: 1 slot (2 when used with DEPCA-AU)
Environmental Class: Class A (Refer to Appendix B for details.)

Option Order Code

ThinWire Ethernet communications controller for IBM PC,

Pc/xT, and Personal Computer AT. Includes a ThinWire

assembly kit (T-connector, terminator, and 12 foot

PVC BNC cable). DEPCA-AA

15-pin Ethernet transceiver adapter connects the DEPCA
Ethernet communications controller to standard Ethernet
cable via an H4000 transceiver or DELNI. DEPCA-AU

2.52 Ethernet



DECNA

Figure 2.26

Ethernet-to-Professional

Communications Controller
(DECNA) in an Ethernet LAN

Specifications

Table 2.23
DECNA Order Code

Ethernet Communications Controllers

The Ethernet-to-Professional 300-Series synchronous communications control-
ler (DECNA) connects Professional 300 Series personal computers to Ethernet
Local Area Networks (LANs). The bEcNA complies fully with the Ethernet
specification and operates at 10 Mb/s.

The pecNa provides Ethernet data link layer functions and a portion of the
physical channel functions. The DECNA is supported by PRO/DECnet. Digital
also provides documentation and device drivers as part of PRO/DECnet, so that
users can write their own higher-level protocols for specialized applications and
communications in multivendor environments.

The pECNA physically and electrically connects to the Ethernet coaxial cable via
Ethernet or IEEE 802.3 transceiver cable (BNE3x or BNE4x series) and a Baseband
Ethernet Transceiver (H4000) or a Local Network Interconnect (DELNI). The
DECNA also connects to a DESTA and ThinWire cable in ThinWire Ethernet
networks. A five meter (16 foot) transceiver cable is included with the DECNA.
Cable segments up to a maximum of 45 meters (148 feet) in length can be added.

DECnet-VAX
(Phase IV)
PRO/DECnet
(Phase 1V) VAX 8350

VAXBI CTRL

H4000
{ —
Terminator

PRO/DECnet
(Phase 1V)

PRO/DECnet
(Phase IV)

PDP-11

DECnet-11M
(Phase IV)

Mounting Code: 1 Professional 350 slot

Power Requirements:
DC amps drawn at +5 V:2.8
DC amps drawn at +12 V: 0

Environmental Class: Class B (Refer to Appendix B for details.)

Option Order Code

DECNA single-line interface connects Professional 300 series

personal computers to Ethernet LaNs. Includes module,

internal cables, turn-around connector, installation manual,

PRO/DECnet license, 90-day hardware/software warranty. DECNA-K

2.53 Ethernet



NIA20

Table 2.24
NIA20 Order Codes

Ethernet Communications Controllers

The N1a20 is a high-performance synchronous communications controller that
connects KL10-based systems to both Ethernet v2.0 and 1EEE 802.3 local area
networks. The N1A20 is microprocessor based, operates at 10 Mb/s, and has 4
Mb/s throughput capability. (Actual device speed and throughput depends on
operating system, system configuration, and applications in use.) A separate
pMa controller is used for access to host memory locations.

The N1420 microcode implements data encapsulation and decapsulation,

data link management, and all channel access functions to ensure maximum
throughput with minimum processor intervention. It provides significant
network maintainability features including remote loopback of data from other
stations, resident micro-diagnostics, and system identification.

The N1a20 physically and electrically connects to the coaxial cable via trans-
ceiver cable (BNE3x or BNE4x series) and either a Baseband Ethernet Transceiver

(14000) or Local Network Interconnect (DELNI). The DELUA also connects to a

DESTA and ThinWire cable in ThinWire Ethernet networks. Transceiver cable
can be a maximum of 40 meters (131 feet) and must be ordered separately. Refer
to Communications Cables in Section 4 for all order codes.

Option Order Code

Ethernet/IEEE 802.3 CBUS single line interface
communications controller.

Ethernet port adapter for KL10-E NIA20-AA
Ethernet port adapter for K110-D NIA20-BA
Ethernet port adapter for KL10-R NIA20-CA
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Extended Ethernet Local Area
Network Products

Introduction

LAN Bridge 100

Extended Ethernet Local Area Network Products

A standard Ethernet LAN has a distance limitation of 2,800 meters between the
furthest two nodes on the network. This limitation is the sum of two 50-meter
transceiver cables, three 500 meter coaxial cable segments, four 50-meter
transceiver cables connected to repeaters, and 1000 meters of fiber optic link. An
Extended LAN allows this limitation to expand through the use of the Ethernet
LAN Bridge 100, METROWAVE Bridge, and TransLAN.

The LAN Bridge 100 (DEBET) is a device that interconnects two or more Ethernet
LANS creating an extended local area network. The Lan Bridge 100 utilizes a
Store and Forward feature to receive, regenerate and transmit packets. This
feature allows users to build Extended LaNs several times larger than the
previous Ethernet guidelines allowed. When planning an extended LaN, Digital
recommends configuring a maximum of seven bridges in a series. This figure
insures the performance of time critical protocols. No restrictions exist on the
number of bridges when time-critical protocols are not an issue. An extended
LAN can contain more than 8,000 node addresses with only minor degradation to
network performance due to an 8,000 node address buffer. An Extended AN
spanning distances up to 22,400 meters can be constructed by using fiber optic
or microwave bridges.

The AN Bridge 100 can connect Broadband Ethernets, Baseband Ethernets, or
a combination of the two. It improves network performance by dynamically
managing the data traffic flow. A user can increase bandwidth efficiency by
isolating traffic on heavily loaded segments from the rest of the network. Traffic
management is done automatically while still providing full network connectiv-
ity. The locally destined traffic remains local. The remote traffic is forwarded

to the appropriate destination.

Protocol-Independent—The bridge operates at the data link level and is protocol-
independent. Any protocols, such as XNs, TCP, LAT, or DECnet, which run on
Ethernet/1EEE 802.3 can simultaneously take advantage of a bridge with no loss
of performance.

Changes in network configuration are detected by the bridge automatically
within seconds and its memory is updated. Bridges can be placed in parallel
with other bridges to provide an auto-backup capability. Bridges causing loops
in this situation automatically enter a back up state. A bridge that is in the back
up state continues to monitor traffic on both LANs and if the primary bridge
fails, it automatically takes over and forwards messages.

Variations of the LAN Bridge 100 are:

The Standard Bridge (DEBET-A%), which interfaces with two transceiver
drop cables

The Fiber Optic Bridge (DEBET-Rx), which interfaces with one transceiver drop
cable and a fiber optic link. The Fiber Optic Bridge is required for sites that
have more than 90 meters between two LANs. A pair of standard 45-meter
transceiver cables would be insufficient to cover the distance.

The METROWAVE Bridge (DEMWB-A%), which interfaces with one transceiver
drop cable and a microwave link. The METROWAVE Bridge connects geographi-
cally separated LANs where cable is neither feasible nor economical.

Table 2.25 compares the LAN extension features of LAN Bridge 100 with the
Ethernet Repeater (DEREP) and DECnet Router Server.
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Extended Ethernet Local Area Network Products

Table 2.25
Comparison of Features Repeater  Bridge Router
Extended LAN Devices 150 layer [Physical DataLink  Network
Forwarding capability Forwards  Forwards  Forwards
bits frames messages
Addressing function No address MAC Network
address! address
Network extension Yes Yes Yes
Packet filtering No Yes Yes
Traftic management No Yes Yes
Network management No Yes Yes
Performance
(throughput) High High Low
Cost Low Medium High
Transparent to upper
level protocols Yes Yes No
Message segmentation N/A No Yes
Load sharing No No Yes
Common carrier No No Yes
Multivendor network Yes Yes No
Auto back-up? Yes Yes Yes
Area routing N/A N/A Yes
! Medium Access Control (requires Ethernet or 1EEE 802.3 packet format)
2 Ability to activate upon failure of a parallel device.
Figure 2.27
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Figure 2.28
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Extended Ethernet Local Area Network Products
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= Store and Forward—Receives, regenerates, and transmits packets, enabling the
configuration of Extended LANs.

= Address Filtering—Reduces the total data traffic on an Extended LAN by not
forwarding those packets that have local destination addresses. Increases band-
width efficiency.

= Operates at the Data Link Layer Level—Allows multivendor implementation.
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