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TECHNICAL REFERENCE NOTICE

This Technical Reference is published by Ameritech to provide a technical description of the
Ameritech Host Interconnect Service - Multimode Interface.

Ameritech reserves the right to revise this document for any reason including, but not limited to,
conformity with standards promulgated by various agencies, utilization of advances in the stage
of the technical arts, or the reflection of changes in the design of any equipment, techniques or
procedures described or referred to herein.

AMERITECH MAKES NO REPRESENTATION OR WARRANTY, EXPRESS OR IMPLIED,
WITH RESPECT TO THE SUFFICIENCY, ACCURACY, OR UTILITY OF ANY INFORMATION
OR OPINION CONTAINED HEREIN. AMERITECH EXPRESSLY ADVISES THAT ANY USE
OF OR RELIANCE UPON THIS TECHNICAL REFERENCE IS AT THE RISK OF THE USER
AND THAT AMERITECH SHALL NOT BE LIABLE FOR ANY DAMAGE OR INJURY IN-
CURRED BY ANY PERSON ARISING OUT OF THE SUFFICIENCY, ACCURACY, OR
UTILITY OF ANY INFORMATION OR OPINION CONTAINED HEREIN.

This document is not to be construed as a suggestion to any manufacturer to modify or change
any of its products, nor does this document represent any commitment by Ameritech, or any
Ameritech Operating Company (AOC), to purchase any product whether or not it provides the
described characteristics.

Ameritech does not recommend products, and nothing contained herein is intended as a rec-
ommendation of any product to anyone.

Nothing contained herein shall be construed as conferring by implication, estoppel, or otherwise
any license or right under any patent, whether or not the use of any information herein neces-
sarily employs an invention of any existing or later issued patent.

Ameritech reserves the right not to offer any or all of these services and to withdraw any or all
of them at any future time.

Document may be ordered from Ameritech by contacting the Document Order Center at (847)
248-4324.
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1. PURPOSE

This document describes a multimode fiber User Network Interface specification for Ameritech’s
proposed Host Interconnect Service. This interface is in addition to the single mode fiber inter-
face described in AM TR-NIS-000096.

2. CHANGE AND REISSUE

This is the first issue of this document. This section will show future changes and modifications.

3. GENERAL

The Host Interconnect Service provides high-speed, optical fiber-based transmission of the ES-
CON XDF (Trademark of International Business Machines Corporation (IBM)) (Enterprise
System CONnection eXtended Distance Feature) protocol. This protocol is used to connect
mainframe computing environments to both CPUs and peripherals. Although, the ESCON
(Trademark of International Business Machines Corporation (IBM)) protocol is primarily used in
an IBM (Trademark of International Business Machines Corporation (IBM)) based environment
(in support of IBMs Enterprise System Architecture/390 (Trademark of International Business
Machines Corporation (IBM)), this published protocol may be supported by other vendors, ei-
ther to connect their peripherals to mainframes or to interconnect their own mainframes.

The service will be marketed as a private dedicated optical circuit. It will allow customers to ex-
tend their host ESCON channels beyond the confines of the customer’s own premises. With the
service, mainframe computers using a channel architecture and their peripherals will no longer
be limited to a single premise or intracampus applications. It permits a user of ESCON compat-
ible hardware to extend the operating range of host to peripheral or host to host applications.

4. HOST INTERCONNECT SERVICE CHARACTERISTICS

The Host Interconnect Service supports a transmission rate of 200 Mbps over dedicated,
single-mode, optical fiber pairs. One pair is required for each ESCON I/O channel supported.
Two basic configurations are supported, point-to-point and multipoint. In a point-to-point config-
uration the service will link two customer locations with a dedicated connection. In a multipoint
configuration the service will support ESCON connections between multiple customer locations.
These configurations are explained in Section 5.0.

The Host Interconnect Service provides transmission of the ESCON protocol. ESCON allows
channel connections between mainframes and peripheral devices such as Direct Access Stor-
age Devices (DASD), Tape Controllers, and Communications Front End Processors (FEPs) or
other CPUs to be extended beyond the limit of 200 Meters provided by copper channel (“bus
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and tag”) cables. ESCON XDF which is IBM’s single mode fiber host connection allows the
channel to be extended beyond the vicinity of the main frame up to 60 Kilometers.

Communications architectures based on ESCON protocols may have stringent distance limita-
tions. These fall into two categories, those based upon attenuation of the optical single due to
the length of the link, and those due to timing interactions between the applications supported
by the computing equipment at either end of the channel.

The timing limitations provide constraints on the entire length of any ESCON channel, which
are largely dependent upon the specific hardware supported on either end of the channel.
Ameritech, in engineering the service, will need to know the specific hardware and the timing/
distance limitations at each end of the channels being transported. This information will be
used to engineer the Host Interconnect Service transport link for channels so that they do not
violate the known distance limitations of the configuration being supported. Because of specific
internal configurations of Ameritech’s network, there may be some configurations that may not
be supported because of these timing/distance limitations. Since the maximum allowed length
of a channel refers to its total length, the entire configuration of the channel, both of the cus-
tomer premises and in the Ameritech network, will need to be considered in designing a Host
Interconnect Service link for any customer.

Examples of such timing/distance limitations from IBM’s documentation are: (See Section 7.1
Secondary Reference [1]). These values are subject to change by the CPE vendor.

Equipment from other vendors may have different timing/distance limitations.

5. HOST INTERCONNECT SERVICE ARCHITECTURE

Two configurations are supported for providing the transport for the ESCON XDF channel, 1)
point-to-point, and 2) multipoint. The configurations are illustrated in Figures 1 and 2.

An ESCON XDF channel can be made up of the following components.

• Pairs of half duplex fiber links supporting a transport rate of 200 Mbps.

• Customer owned processor channels on the CPU which terminate the ESCON
channels.
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• Up to two “Directors” (“Director” is IBM’s terminology for any device which
provides, switching, optical regeneration, or conversion from single mode to multi-
mode transport for an ESCON channel.) which provide signal regeneration and
switching for the channel.

• Regenerators which provide signal regeneration for the channel.

• A channel termination at the peripheral devices (or remote CPU) for ESCON pro-
tocols.

The network interface between Ameritech’s Host Interconnect Service will be a fiber connector
that links the customer’s multimode fiber to Ameritech’s fiber. The “receive” fiber is always “lit”
by the Director or Regenerator in Ameritech’s Network, while the “transmit” fiber is always “lit”
by the customer’s CPE. (See Figure 3)

The Host Interconnect Service architecture requires a minimum of one Director or Regenerator
in the Ameritech Network to support management of the service. There can, however, be at
most two Director’s in any path between any ESCON link, and there can be only one switch-
able Director in the link. Because of the limitations on the number of Directors that can be
placed on a channel, customers need to take this into account. This will affect the overall con-
figurations in general and the number of customer owned Directors in particular.

In Figure 1, point-to-point architecture, the Regenerators in Ameritech’s network are passive, in
that they provide regeneration and network management functionality only. Any switching will
be performed by a customer’s Director. Since a Regenerator will be used within Ameritech’s
network the customer may place up to two Directors in the channel as fits the customer’s re-
quirements.

In Figure 2, multipoint configuration, the messages sent over the channel will be routed via a
network based “Director: to the appropriate destination point/s. This routing will occur on a mes-
sage by message basis depending on routing information carried in the message as defined in
the ESCON protocols. The Director for multipoint configuration in Ameritech’s network performs
the switching functions, and since there can be only one switchable Director on the link, a sec-
ond Director, which is customer owned, cannot be configured to switch the channel messages.
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Figure 1. Host Inter connect Point-to-P oint Service
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Figure 2. Host Inter connect Service Multipoint Service
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Figure 3. Network Interface For Host Inter connect Service A Schematic Representation

6. USER NETWORK INTERFACE

The ESCON protocol is not based upon the International Standards Organization (ISO) seven
layer model of data communications. Instead, it can be divided into three levels. The physical
level which defines the actual transmission of the information over the fiber medium. A link level
which defines those messages which are involved in the control of the link (channel processor,
control units and Directors) which carry the channel and a device level which defines the mes-
sages required to control operations to and from a specific I/O device.

The ESCON protocols as defined by IBM support both multimode and single mode fiber. (See
References [1] and [2] of Primary References - Section 7.1) Single mode optical transport is re-
ferred to in IBM’s documentation as the Extended Distance Feature (XDF). The Ameritech Host
Interconnect Service transports the channel using the single mode “XDF” version of the proto-
col. This interface supports multimode access to the Host Interconnect Service. The maximum
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length allowed for any span of single mode cable is 20Km. Shorter lengths may be required for
certain applications, and multiple spans may be required for other ESCON applications.

The physical level Network Interface (NI) offered by Ameritech in this specification is a 62.5 mi-
crometer multimode fiber. The conversion from multimode to single mode Physical Transport
will occur in a Regenerator that is part of the Ameritech Network. The maximum length for any
span of multimode fiber is 3 Km.

The NI between the customer’s fiber (This constitutes the Network Interface indicated in Fig-
ures 1, 2 and 3.) and Ameritech’s network will be a pair of SC fiber connectors as described in
Primary Reference [3] in Section 7.1 on each member of the pair of fibers. Convertor cables to
convert to other standard connectors such as FC terminations which may be required to con-
nect the termination to vendor customer premise cabling are readily available commercially.

If customers require single mode fiber on their premises, they have two options:

1. Convert Ameritech’s multimode fiber interface to single mode via customer owned
equipment.

2. Use the Ameritech Host Interconnect Service described in AM TR-NIS-000096. In this
configuration of the Host Interconnect Service the customer interface described in this
document will be used on one end of a customer’s link and the interface described in
Ameritech’s Network Interface AM-TR-NIS-000096 on the other end.

The specific architecture of any instance of the Host Interconnect Service will be based upon
customer needs and Ameritech’s engineering of the HIS service.

The physical layer over the interface outlined in this document is that described in IBM’s docu-
mentation, Enterprise Systems Architecture/390 - ESCON I/O Interface , Physical Layer,
Chapters 1 and 2 (See References [1] of Primary References Section 7.1 of this document.
Section 2.4 of the Primary References [1] (labeled Single-Mode Interface Connection) does not
apply to our interface.). Figure 3 provides a schematic view of the physical connection to the
Host Interface Service link.

An Overview of the use of the link level and device level protocols in an IBM based computing
environment is provided in the following IBM documentation:

• Introducing the Enterprise Systems Connection

• Planning for the Enterprise System Connection Link (These documents are listed
in the network disclosure for illustrative purposes only.)

See Section 7.1, Secondary References [1] & [2].
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The protocols defined in the above document allow a “channel processor” on the host computer
to communicate with a peripheral “control unit” or another processor at the far end of the ES-
CON fiber link. The messages are sent as a serial synchronous bit stream protocol using an
8binary/10binary (8B10B) encoding defined in the IBM’s documentation. Each frame contains
addressing information, control information, and data. The addressing information is used by
the Directors, and the computing equipment to route the messages. The control information is
used to charge the state of the channel processor or the control unit. The data fields contain
the transmitted payload of information. Frame size can vary from 7 bytes to a maximum of
1035 bytes. The specific messages defined for the ESCON protocol, their layout, and function
are described in IBM’s documentation.
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