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Summary

D.Dixon - W.Jensen

1. The keynote presentations

2. The manufacturers' presentations
Control Data Corp., Testdata/Network Systems Corp.

3. The sites' presentations
4. The discussion

5. Concluding remarks

Al. List of attendees

A2. Participant replies to questionnaire.

ECMWF'S workshop on the systems aspects of large
mainframe interconnection was very well received
throughout Europe. Many major European computer
centres attended the workshop. The (only) two
vendors of high bandwidth interconnecting
mechanisms - CDC and NSC - presented their
development plans for LCN and HYPERchannel.
Professor André Danthine and Dr. Brian Wood gave
keynote talks.
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1. The keynote presentations

Professor André Danthine, of the University of Liége, Belgium gave a very
clear review of the present state of the local networking "art". His
personal comments on the past, present and probable future developments were
of particular value. Some of the highlights from his presentation were:

The area of local networks is one of extreme popularity. Everybody
knows about them, but sometimes one forgets that in order to understand
where we "go to", we should carefully consider where we “come from"!

The Cambridge Ring (empty slot technique) seems well adapted for
terminal support, but some of its characteristics could be rather
unsuitable for bulk data transfer: only 2 data bytes in the minipacket,
the "capture" of the destination station and the burdening of the host
with the basic block protocol.

The Ethernet bus (CSMA/CD technique) system is designed for data traffic
between personal computers (or "intelligent" workstations). The data
field length should be between 46 and 1500 bytes which by and large make
it unsuitable for terminal traffic. The long expected Ethernet chip
will be available mid 82 and commercially available early 83 (?). The
high speed and reliability invites to put application oriented protocols
on top of frame level Ethernet protocol.

The NBS-net {(National Bureau of Standards, US) is a 1 Mbps
terminal-traffic oriented CSMA/CD bus network.

HYPERchannel is a backend mainframe interconnection system (50 Mbps)
well adapted to its purpose (!).

Broadband media are very interesting in the context of interpolated
services network, and star networks - e.g. PABXs - will be useful for
some applications, say terminal traffic.

The Token Ring access technique has received substantial attention among
manufacturers, notably IBM!

Broadsite - or campus - networks will involve use of several
interconnection techniques and technologies at the same time: high speed
bus and ring systems, medium speed ( 1 Mbps) terminal support networks
and Tow speed internets (10-500 Kbps) also providing access to public
and remote networks.

. Interconnecting local networks will continue to be important. The

encapsulation/fragmentation techniques for packets are not possible to
avoid as long as network protocols are different.

X.25 is a suitable vehicle for interconnecting to PSS;
HDLC ! " " leased Tines nets;
X.21 " " " satellite channels

The complexity of the protocols is reduced as the capacity and quality
of the medium increases! The internet protocol - i.e. gateway to
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gateway protocol - should be as simple as possible and encapsulate or
embrace the various native protocol vehicles.

Brian Wood, chairman of the BSI group on Open System Interconnection gave a
well prepared tutorial contribution to the standardization work and the 0SI
Reference Model in particuiar. The work in ISO on 0SI services and protocols
is divided between SC6 (the three lowest layers) and SC16. A corresponding
working structure is found in BSI. The OSI Reference Model is an abstract
structure well adapted as a framework for all kind of activities on data
communications. It is not an implementation oriented construct, and the
Application Layer could be considered as the intersection with the real world
in terms of humans, computer programs and various real time processes.

The progress and acceptance of the standardization work on 0SI sevices and
protocols is encouraging. However, it is a very complex and comprehensive
undertaking involving commercial and political pressures as well as difficult
technical problems and reconciliation of scientific cultures.

Timescales for OSI Standards
(CircuTation of draft proposals)

Management Service & Protocols 1983-84
Job Transfer & SERVICE & Protocols 1984-85
Manipulation
Files Service & Transfer Protocol 1983
Access & Management 1984-86
Virtual Terminals Service & Protocols 1984-85+
Presentation Layer Service 1983-84
o Protocols 1983-84
Session Layer Service 1983-4
- Protocols 1983-84
Transport Layer Service 1982
- Protocols 1982-83
Network Layer Service 1983
T Protocols 1983-84+
Data Link Layer Service 1983-84
T Protocols 1983-85

Physical Layer ? ?
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2. The manufacturers' presentations

Lfgggggl_ggypTed Network ( Control Data Corporation )

The Loosely Coupled Network is Control Data Corporation's high-bandwidth
local networking product. It is offered as an integral part of the Cyber 200
range of high-performance mainframes, on which it is the only I/0 mechanism
available. Control Data are not marketing the LCN very vigorously as a
product in its own right: there is at present only a single commercial site
using LCN without a Cyber 200 mainframe.

LCH is a complete hardware/software system, consisting of the RHF (remote
host facility) software package running on the mainframes, plus the NAD's
(network access devices) which themselves incorporate a considerable amount
of software and processing capability.

LCN and the Network Systems Hyperchannel have a common historical origin, but
the integrated hardware/software approach of CDC has moved the NAD design
further away from its original form, in the interests of simpler and more
efficient software implementation. As currently embodied, NAD's consist of:

. A bus interface unit (up to 4 bus cables)
. A processor unit
. 64 kilobytes of buffer memory

. Internal software implementing what is described as levels 1
through 4 of the ISO protocol model.

. A 'Device' (i.e. computer) interface.

Code conversion is handled by special purpose hardware within the NAD. CDC
claim to have implemented this while remaining within the spirit of the IS0
model by passing through from the presentation layer the request for
activation/deactivation of this feature.

The bandwidth of the system is nominally 50 Mb/s per installed trunk (up to 4
may be used), although user experience seems to indicate a maximum
performance of 5Mb/s transferred through a single NAD.

Although the LCN trunk system is philosophically a CSMA/CD type of bus, bus
allocation is additionally controlled by a protocol known by the acronym
TRACE - Trunk Access Contention Elimination. This is a type of token-passing
system in which the token permitting trunk use is implicitly held for a
short, fixed time period (but longer than the maximum trunk transit delay) by
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each NAD in turn. If a NAD initiates a transmission, token passing continues
with the succeeding NAD on termination of that transmission: dummy
transmissions are initiated from time to time in an idle network to maintain
synchronisation. The effect of this feature should be to eliminate
collisions, and to share opportunity of trunk access equally. There appears
to be no provision for prioritised access.

The RHF software product is a considerable endeavour. Currently available
for CDC, IBM and DEC machines, it provides support for transfer of queue
files (including jobs) and permanent files. A user-callable interface is
provided for constructing distributed application systems.

The cost of LCN appears to be around 45000 dollars per NAD (in the USA), plus
a variable cost (9000-30000 dollars) per attached processor for the RHF
package.

This package is currently the only commercial offering which includes the
whole local network subsystem. The degree of adherence to ISO modelling in
its protocol structure is not great, and some of the facilities offered are
not yet very highly developed, but it demands attention simply by virtue of
being first in the field.

Hyperchannel/Hyperbus(Network Systems Corporation/Tesdata Limited)

The basic specification of the hardware of Hyperchannel resembles LCN very
closely. The trunk capacity is likewise 50Mb/s; up to 4 trunks may be
attached to a single adaptor, and the adaptor contains similar functional
components to the NAD:

. A bus interface unit (up to 4 bus cables)

. A processor unit

. 4 kilobytes of buffer memory

. Internal software implementing what is described as levels 1
through 3 of the ISO protocol model.

. A deviue interface. HNetwork Systems have available device
interfaces for a wide range of computers, and also for stand-alone
peripherals.

Notice that the level of function implemented within the adaptor is lower
than for LCN, and also that the amount of buffer memory is substantially
smaller. This can give rise to blocking effects within the adaptor since the
buffer resources are time shared between all logical communication paths via
that adaptor. If a data receiver stops receiving without obeying the proper
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protocol (external to the adaptor), the preceding message can remain stuck in
the adaptor buffer, effectively disabling it.

The Hyperchannel system is closer to a pure CSMA/CD protocol than is LCN, but
still has the concept of reserved time slots. The first time slot following
a transmission is reserved for the receiver to reply: if no reply is
forthcoming, there follows a series of reserved time slots in which each
adaptor in priority order is given the opportunity to initiate a
transmission. If no adaptor initiates a transmission, the time slots do not
cycle indefinitely as in LCN; instead, the network reverts to free-for-all
access, which may of course result in some collisions.

Network Systems Corporation has in the past not offered any kind of complete
system based on its own network hardware. The 1imit of software support has
been the supply of device driver subroutines for various mainframes, plus 1in
some cases the support of packages allowing the driving of peripheral devices
directly via Hyperchannel (i.e. effectively extending the host machine's own
channel cables). To some extent this isolated point of view has been
reflected in the company's hardware: the design of the adaptors has changed
little since they first appeared, and changes which have been made were
mostly by request of users of the equipment, rather than from the company's
own initiative.

This situation is due to change this year, with the promised avaiability of a
software package ('NETEX') which will implement ISO Tevels 4 and 5 within the
host mainframe, plus generalised file transfer and network job entry
utilities. A user-callable network interface is also planned. A1l of this
is supposed to be available for at least 4 different mainframes (IBM, DEC,
UNIVAC and CDC) by the end of 1982. . If true, this represents a massive
investment of development effort which must considerably enhance Network
Systems' position in the marketplace as a complete system vendor.

Although prices are not yet available for the NETEX system, the hardware
costs are broadly similar to those for LCN, being around 50000 dollars for
one network adaptor. Costs are normally significantly higher in Europe.

Some material was also presented on the Hyperbus system. Although often
referred to as though it were a low-bandwidth version of Hyperchannel,
Hyperbus is in fact only suitable as a replacement for point-to-point wiring:
there is no software-determined routing capability. The projected
application for Hyperbus is in an office systems environment, where the
connection of a terminal to some kind of service can be manually set on a
thumbwheel switch. A server cannot receive and reply to messages from
multiple requestors: the connection provided by Hyperbus is therefore of a
functionally different kind from that provided by Hyperchannel, and a
decision between the two on grounds of cost/performance is not possible.

Overall, Network Systems covers a much wider range of hardware than CDC, but
at present cannot offer a complete system. If the NETEX product becomes
available on time and is of good quality, Network Systems Corporation must
become the foremost vendor of high-bandwidth networks. Whether this will in
fact happen remains to be seen.
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3. The sites' presentations

Appendix 2 contains some details about each attending organization and its
(plans for) local networks.

. RESEARCH
The Italian CNET project is a most comprehensive effort involving
deve]opment of Express-net which is a unidirectional bus as well as
programming tools for distributed applications. The Demos project at
NPL,UK is a multiprocessor system which as byproducts has developed very
fast Rings as interconnecting mechanisms.

. DEVELOPMENT PLANS

A1l sites were in various stages of p]ann1ng and development. Most of
them were concerned with the very Tow level interfacing of stations/host
to a HYPERchannel cable. Only a few have clear and consistent ideas of
the application oriented sevices and the associated high-level
protocols. The HYPERchannel based installation at RRZN, Hannover is
from an architectural point of view rather specialized and the protocols
are mostly ad-hoc. Similar considerations are valid also for the
projects at University of Stuttgart which has installed both
HYPERchannel and LCN hardware. However, the NICS subproject on
interconnecting a variety of local and wide area networks seems to take
on a more modern and open approach.

The Technical University of Denmark has some very interesting ideas of
combined development (HYPERchannel-based) and research (optical fibres)
in the area of local networks. A particularly interesting approach is
the interconnection of two high speed 1.a.n.'s by a PTT-provided PCM
system (2-8Mbps). Their plan also includes use of standard 0SI
protocols at the higher levels (Transport Layer and above).

. OPERATIONAL SYSTEM

Although both the Civil Aviation Authority (CAA), UK and the University
of London (ULCC) are still working on their local networks -
HYPERchannel based cable systems - their actual experiences appear to be
more comprehensive than the others. Both institutions are satisfied
with the degree of service and help received from Tesdata/NSC, but they
stressed that substantial proprietary on-site hardware competence was
absolutely necessary to be able to operate HYPERchannel and the
associated adaptors. ULCC was particularly conscious about 0SI
standards, and they were quite determined to implement the prevailing
British "academic standards" for Transport, File, Job and Terminal
services.
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4. The discussion session

The discussion was unfortunately cut short since a number of workshop
attendees had early flights to catch. However, a number of topics were
raised and discussed briefly in the time available.

A fundamental requirement for local networking was identified as a file
transfer facility of some kind. This is required for mass storage or
graphics subsystems, for example. It is possible to envisage a
step-by-step approach to local network file handling in which bulk file
transfer is only the first stage, to be followed later by file access
(record selection) and manipulation.

An application to application protocol is also necessary, at first
simply because the file transfer will be implemented in terms of this.
Transfer of short messages must be readily available to permit e.g.
file integrity control and other administrative and system functions to
be distributed within the network.

Some discussion took place on the user interface for a file transfer
facility. A simple system based on cataloged control procedures can
make the different access commands for the various machines in the
network look compatible. Libraries of subroutines can do similar things
for file access initiated from user programs. But it is not in general
possible to provide a universal interface to all features of all
operating systems which may exist in the network. There was no clear
consensus on whether it was in fact necessary to hide from the user the
non-homogeneity of the distributed system - one possibility which was
raised was the provision of a simple 'universal' command/procedure
interface for the unsophisticated user: the universal interface for
sophisticated application is probably not capable of economic
realisation.

File record extraction was not clearly seen to be a feature of the
network - although in the case of very large files, it may not be
economically possible, even with a high-bandwidth net, to transfer the
entire file and allow the receiver to perform the extraction. Record
selection is probably a desirable objective, -but is from the point of
view of the network an application rather than an inherent property.

The topic of file code conversion generated some heat. Most were agreed
that holding all files in some kind of network 'Universal Code' was not
feasible, except for purely coded files: the CAA representatives on the
other hand suggested the conversion of all files to coded
representation, effectively eliminating the problem. The use of
built-in conversion hardware in the network adaptors was discussed. A
problem with these is that real files often do not have the very simple
record structure which is needed to allow a basic hardware facility to
function well. Professor Danthine suggested the not uncommon and
intuitively attractive scheme of effectively stamping each file with the
type of data which it contains - Teaving open the possibility of an
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‘undefined' data type whose interpretation is strictly the
responsibility of the receiver. Further discussion appeared to indicate
that this attractive approach would be at some variance with current
proposals for file transfer standards.

The possibility of giving maintenance of all files in the network to
some kind of dedicated file management processor did not seem to gain
much support. One common criticism was that this approach will generate
a single point of failure for the network.

The question of network software was debated at some length. There was
no clear verdict on the desirability of standards for their own sake.
The Loosely Coupled Network was thought moderately close, at least in
spirit, to the standard: all Network Systems installations so far have
been based on ad-hoc solutions. No-one present had any clear idea of
the status and possible degree of standardisation of Massnet (from
Masstor corporation, USA). In general, commercial software products
with full compliance to standards were thought to be at least 5 years
away. ULCC in particular thought that no available commercial product
was suitable for their particular application.

5. CONCLUDING REMARKS

Only HYPERchannel from NSC/Tesdata and LCN from Control Data Corporation
are commercially available network products designed to meet the
requirenents of very high speed local mainframe interconnection. They
are both very expensive. The hardware of HYPERchannel is reported to
require substantial attention and maintenance from the vendors as well
as the customers. NO comprehensive experience with LCN is reported. In
both cases the software - in particular for higher level services and
protocols - seems to be inadequate. Both vendors announce future
developments including service and protocol architectures adhering to
0SI standards.

A1l major efforts within local networks seem to have accepted the 0SI
Reference model as an architectural framework for service and protocol
structures. A common substantial problem is to select the best
temporary protocols for the various layers. There will still be a few
years before a full set of standards are approved.

There seems to be a consensus on the urgent need for adequate file
transfer services in an environment of mainframe interconnections.
Services for graphics and message handling, and also general facilities
for user program-to-user program communications will be needed as well.

Most sites foresee the coexistence and operation of several networks,
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e‘g.:

. a remote network connection (most likely a public service)
. one or more mainframe interconnecting networks (>30Mbps)

. one of more medium speed networks interconnecting terminals, in
particular intelligent ones (0.5 - 20Mbps)

. a campus network taking care of the inter local area network
traffic; the campus network will be of medium to Tow speed (10Kbps
- 5Mbps).

The various networks will be interconnected through user of special
nodes: gateways. Use of standards will make interconnection simpler.
A1l resources or servers should be accessed through locally programmable
units; i.e. mass storage, graphics equipment or simple terminals should
not be directly coupled to a fast physical medium,

Among the present sites, ULCC is the one that seems to be most
appropriate for collaboration from the point of view of ECMHF, in
particular on higher level protocols. The Technical University of
Denmark is also very interesting, but their work is for the time being
more research oriented. :
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ECMUT International workshop on Dec. 15-16, 1981
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Participants’ Questionnaire

It would be of great assistance to the objectives of the workshop
if you would kindly cooperate by completing this questionnaire
and handing it in at the workshop. A set of the collated
questionnaires will be distributed to workshop attendees.
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Participants' Questionnaire

It would be of great assistance to the objectives of the workshop
if you would kindly cooperate by completing this questionnaire
and handing it in at +the workshop. A set of the collated
questionnaires will be distributed to workshop attendees.
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It would be of great assistance to the objectives of the workshop
if you would kindly cooperate by completing this questionnaire
and handing it in at the workshop. A set of the collated
questionnaires will be distributed to workshop attendees.
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Participants' Questionnaire

It would be of great assistance to the objectives of the workshop

if you would kindly cooperate by completing this questionnaire
and handing it in at the workshop. A set of the collated
questionnaires will be distributed to workshop attendees.
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if you would kindly cooperate by completing this gquestionnaire
and handing it in at the workshop. A set of the collated
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It would be of great assistance to the objectives of the workshop
if you would kindly cooperate by completing this questionnaire
and handing it in at the workshop. A set of the collated
questionnaires will be distributed to workshop attendees.

Name and full postal address of organisation.
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N\
Individual(s) connected with the networking project.
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Do you currently have networking hardware installed or on order?
(If so, what manufacturer?)
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What range of data transfer throughputs will your application require?
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How many mainframe/large minicomputers will your network include?
(Again, what manufacturers?)
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Do you expect to use standgrd' protocols of any kind?
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Who is writing the network software for your installation?
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What is the target date for opérational service on the networ ?
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What benefits do you expéct to achieve from installing a network?

(Please continue on a separate sheet if you wish)
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ECMWF International workshop on Dec. 15-16, 1981
High-Bandwidth Local networking

Participants' Questionnaire

It would be of great assistance to the objectives of the workshop
if you would kindly cooperate by completing this questionnaire
and handing it in at the workshop. A set of the collated
questionnaires will be distributed to workshop attendees.

Name and full postal address of organisation.

SIA Computer Services
Ebury Gate

23 Lower Belgrave St.
London, SWIW ONW.

Individual(s) connected with the netwdrkinggproject.

Glenys Gallagher, Martyn Wright, Manny Caruana.

Do you currently have networking hardware installed or on order?
(If so, what manufacturer?)

Installed - not currently operational
NSC Hyperchannel
What range of data transfer throughputs will your application require?

Mainframe channel speeds

How many mainframe/large minicomputers will your network include?
(Again, what manufacturers?)

3 in total : 2 x CDC 1 xIBM

Do you expect to use 'standard' protocols of any kind?

No

Who is writing the network software for your installation?

Combination of CISI (parent company) software plus own interface routines

What is the target date for operational service on the network?

First Phase : February 1982

What benefits do you expect to achieve from installing a network?
(Please continue on a separate sheet if you wish)

To become a full node and therefore an integral part of the CISINET network.

The system will provide
1. Access to SIA NOS batch services for CISINET users (in Europe)
2. Access to €ISINET batch services for all SIANET users (in' UK)

3. Access to SIA NOS batch services for IBM protocol remote batch
terminals.



ECMWF International workshop on bec. 15-16, 1981
High-Bandwidth Local networking

Participants' Questionnaire

It would be of great assistance to the objectives of the workshop
if you would kindly cooperate by completing this questionnaire
and handing it in at the workshop. A set of the collated
questionnaires will be distributed to workshop attendees.

Name and full postal address of organisation.

C-NET Istituto di Elettrotecnica ed Elettronica del Politecnico di Milano
Piazza Leonardo da Vinci, 32 - 20133 MILANO, Italy. '

{

\
Individual(s) connected with the networking project.

-

Luigi Fratta, Flaminio Borgonovo.
Do you currently have networking hardware installed or on order?
(If so, what manufacturer?)

NO.

What fange of data transfer throughputs will your application regquire?

30+40 Mbits/sec.

How many mainframe/large minicomputers will your network include?
(Again, what manufacturers?)

VAX 11/780, OLIVETTI S6000, S3000

Do you expect to use 'standargd’ protocols of any kind?

- The EXPRESS-NET protocol at the communication Tevel, standard protocols at
higher levels (0SI architecture).

Who is writing the network software for your installation?

What is the target date for operational service on the network?

Two networks, one in Pisa and one in Milano, should be operating by 1982.
An interconnection between the two systems is also planned. -
What benefits do you expect to achieve from installing a network?
(Please continue on a separate sheet if you wish)

C-NET is mainly a research project and therefore most of the benefits will

be achieved in the design and implementation phases. As far as applications
are concerned C-NET is intended to support office automation, banking, tele
phone exchange and process control. -




ECMWF International workshop on Dec. 15-16, 1981
High-Bandwidth Local networking

Pafticipants' Questionnaire

It would be of great assistance to the objectives of the workshop
if you would kindly cooperate by completing this questionnaire
and handing it in at the workshop. A set of the collated
questionnaires will be distributed to workshop attendees.

Name and full postal address of organisation.

NEUCC Bldg. 305 ,
Techrical U/y[yg’sﬁ/ o](’Dewvmr/( f//ﬂ +945 2 887277

Dk 2800 Lyny by DENMARK Tolex: B37529 othdia dk

Individual(s) connected with the netwarking project.

Jarger Richicr, Henrd Vinther, Ib6 Luch? - ot

Do you currently have networking hardware installed or on order?
(If so, what manufacturer?)

CLNTERNET X235 . RC-Compyrer, POP, )B4 57, |
Danne d i stalketion & WL AL, @0 B +planne d LAN /apz’f; ém)

What range of data transfer throughputs will your application require?
6_, #Mé/f/\s S/'/)fjf end-en d ( 20‘700/14&/’//5 a’j?/fjé“/é’d.>

How many mainframe/large minicomputers will your network include?
(Again, what manufacturers?)

/BM, UNIVAC, CDC, PDP, ¥D, RC

Do you expect to use 'standard' protocols of any kind?

YES, F7P-8(30) latest 7S (ht2ATS) , OS5I standards
whenewer possitle,

Who is writing the network software for your installation?

VEOCG RETRY, RECA, R ¢ (+ T H}athansEd (4SC) ;z)

What is the target date for operational service on the network?

7932,

What benefits do you expect to achieve From installing a network?
(Please continue on a separate sheet if you wish) fL

fg/m/ acces Yo available “servicer i wame * ;nclepen dan
T df eud-users phyiica) location. [+gawhj5 Y //:VesvfmenvlJ)




ECMWF International workshop on Dec. 15-16, 1981
High-Bandwidth Local networking

Participants' Questionnaire

It would be of great assistance to the objectives of the workshop

if you would kindly cooperate by completing this questionnaire
and handing it in at the workshop. 2 set of the collated
questionnaires will be distributed to workshop attendees.

Name and full postal address of organisation.

Regionales Rechenzentrum fuer Niedersachsen (RRZN)
Wunstorfer Str. 14

D 3000 Hannover 91

West—Germany

Individual(s) connected with the networking project.

W. Heerhorst, S. Ludwig, E. Hinrichs, C. Otto, S. Heinze

Do you currently have networking hardware installed or on order?

(If so, what manufacturer?)

NSC-Hyperchannel (A110, A120, A510, A4xx {connection of Modcomp, DEC PDP-11
and development by TESDATA to connect a SIEMENS 7.536)

A120, A110, A510 in use since November 81

What range of data transfer throughputs will your application require?
50 Mbps

How many mainframe/large minicomputers will your network include?

(Again, what ma“ufaCture{f?)(SCOPE_211) (NOS/BE 1.4) (RSX-IIM) )
in the first step CY 76,CY 70,/DEC PDP-11,7Modcomp 7840 (MAXCOM)

Do you expect to use 'standard' protocols of any kind?

our first step will be a '"quick" solution, but we are looking for a
"standard" :

Who is writing the network software for your installation?

HO53 , HO42, HO32, HO31 from NSC, higher levels by RRZN or in cooperation
with other sites v
What is the target date for operational service on the network?

target date for acceptance 4 Q. 82,bwe hope to have operational service

%ﬁgtt§§n§§f€§ Sgdyg Sgi%e%g koQéc%%eve from installing a network?

(Please continue on a separate sheet if you wish)

- smooth transition by installing new mainframes

- opening the Control Data environment to other manufacturers
(tape subsystem, front end system, mass storage/file system)

- support of high speed data transfer ( wmainly file transfer) to minis
at the institute of the university .

- longer distances for the coupling of main frames and the connection

of peripherals ~ 4




ECMWF International workshop on Dec. 15-16, 1981
High-Bandwidth Local networking

Participants' Questionnaire

It would be of great assistance to the objectives of the workshop
if you would kindly cooperate by completing this questionnaire
and handing it in at the workshop. R set of the collated
questionnaires will be distributed to workshop attendees.

Name and full postal address of organisation.
crurl AViA Tr o 40’740:/71/
NATIONAL AR 7RACKC. SERLICES ( :bbp[4nj k7?4)
CA44 =
US ~5F KINGShry) Lordory ek 67

Individual{(s) connected with the netwarking project.

Torey R (Rodiar PIGVAGCER) | GRAMAN STARKIS SOF7ermes EnGrnene

Do you currently have networking hardware installed or on order?
(If so, what manufacturer?)

Bewns (~S7awed (Comrieren Fen 52)
NETORIC SySTo CarATRAT O [7—?220 4wl Ao Atapte )

What range of data transfer throughputs will your application require?
S0, 000 Gt Ao Detm o /%?z, 5 Cecrrent needd uf flicr Lll Leivetzae
'4ﬁﬁ/ B0% PormAy Lte LA e ROrx.

How many mainframe/large minicomputers will your network include?
(Rgain, what manufacturers?)

FRoNT+END TBM 36p/50s, A MAGNUSon mED, A PIP I [75
PS4 Ping ComPrres (Tennses 7o Be @hLunTa Oy 52)

Do you expect to use 'standard' protocols of any kind?

NO7 17T FREISNT BO7 ERPSTT 7o vre X025 Arvd CtDiny
Peos DETw~neT For Bureru woRe O~ THE /(/70,.
Who is writing the network software for your installation?
IN fovre COVERALLY, ERCEPT FOR TIHE IMINICOMPITEIZS 70 B ARkt

FEne. Tivh NCUIv PROTECTT Atfrcr] +TEL ST SOPPLLED T7H So»=7~\74a2<-:,
What is the target date for operational service on the network?

XTOBER (FER

What benefits do you expect to achieve from installing a network?
(Please continue on a separate sheet if you wish) -

—  S7ANDERD INTER Acs Fore THE FIICHT DATH PECCETENG S STony
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ECMWF International workshop on Dec. 15-16, 1981
High-Bandwidth Tiocal networking

Participants ' Questionnaire

It would be of great assistance to the objectives of the workshop
if you would kindly cooperate by completing this questionnaire
and handing it in at the workshop. A set of the collated
questionnaires will be distributed to workshop attendees.

Name and full postal address of organisation.
Poul Christ Rechéenzentrum Un'r. Sf,f.
—‘P-Foﬁe.w wd\drins 57

2 7 St+v hbor?"&o

lel. ©71 -78¢y —2515

Individual{s) connected with the netwo\rking project(‘,q[hd NICS

DPr. Christoph Leser, Dr bizo Goltke , Erna Heinzelmann , Horst Barmasj
K.-D. Mayer

Do you currently have networking hardware@stalled or on @rder? 4

(If so, what manufacturer?) . .
7. NSC HNyperchawnel (<) (Cr3€RrR 172Y ~ PDP-41 /n ?roa(uc‘/lﬂh_)

2.¢€dC remnce) CCYBER /2V = POP-11 justinstalled )
3. eTHERNEST by nter/an (d—) ( te be justalled 2/82)

What range of data transfer throughputs will your application require?
1. Mini Te Mainframe filetransfer ~ 7Mé/t/sec

2. CRAY /freunten Jlan /I A To kbt [sec

How many mainframe/large minicomputers will your network include?

(Again, what manufacturers?) a7
4 . EX—P « PDP-44 €> LCN > CYBER q
1. Preject Mrcs o DATEL €S fnte! $32 €> ETHERNET &S POP- 11

1 “The next marinframe " iz /83M 3081 + CRAY (34l peudiny ) (+tNICS)
Do you expect to use 'standard' protocols of any kind?
1. Project AMICS : (o-- LCN cDc's prefocols,; ETHERNET 4 L3(J¢/'//o’am/-p‘
s .absve LY¥=2PIX ML LS-7 =HMI vipfval 7:/72.) o <DC
ey & . 7 LN Prof
Z. 30 oCRaY [interest in (6EE #02 ete , ECHA LY +Rigfe-... o refocols

Who is writing[the]network software for your installation? :

T he MCS preJ‘a cf

What is the target date for operational service on the network?

NICS : 1381~ &3

What benefits do you expect to achieve from installing a network?
(Please continue on a separate sheet if you wish)

(VW.I(V‘_JW)) . Ae say erersy ((‘""F“’) L 6“’(”_
hos fo dove 3 metrares : 1. The Local lhghipecot N&éj ;
(suuq(l, expens/ve > Maiufrawme chaunel/ Sf-aao()
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3. The Pubbic Nebwart (access )
( lrngbarl , X.25 efe. - )




ECMWY International workshop on Dec. 15-1¢, 1981
High-Bandwidth Local networking

Participants' Questionnaire

It would be of great assistance to the objectives of the workshop
if you would kindly cooperate by completing this questionnaire
and handing it in at the workshop. A set of the collated
questionnaires will be distributed to workshop attendees.

Name and full postal address of organisation.

UNWERCTY of LONDoN BhPUTA Chamey
229 GOl Fer ) €1
L@MDON P I G

Individual (s) connected with the networklng project.

B3 Dewond L. LEE

Do you currently have networking hardware installed or on order?
(If so, what manufacturer?)

eS| NEC HNPER AR

What range of data transfer throughputs will your application require?

ERPECT EOD-To- GND TRANSFERS (v S MbRF/Seo

How many mainframe/large minicomputers w1114your network include?
(Again, what manufacturers?)

Ao LeaktT L

Do you expect to use 'standard' protocols of any kind?

Ve s ) €1P , TRANSPeL T S‘&,\P\\/xc,ﬁ) TP

Who is writing the network software for your installation?
VaRioo & STAGF — Reeel ARouie A% Repd

What is the target date for operational service on the network?

\HMED(ATE R Sfcal  APPLICATIONS | QUKL FTP 87 1963/,

What benefits do you expect to achieve from installing a network?
(Please continue on a separate sheet if you wish)

o~
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High-Bandwidth Local networking

Participants' Questionnaire -

It would be of great assistance to the objectives of the workshop
if you would kindly cooperate by completing this questionnaire
and handing it in at the workshop. A set of the collated
gquestionnaires will be distributed to workshop attendees.

Name and full postal address of organisation.
< NEY foe T. Beln
iol “TToviLov FRAN C&

Individual(s) connected with the networking project.

.

Do you currently have networking hardware installed or on order?
(If so, what manufacturer?)

do  oed we do o Lece .k,\uv;& u«vﬁ Lr

. ar &) 2 > .
What range of data transfer throughputs will your application require?

How many mainframe/large minicomputers will your network include?
(Again, what manufacturers?)

Do you expect to use 'standard' protocols of any kind?

Who is writing the network software for ybur installation?

What is the target date for operational service on the network?

What benefits do you expect to achieve from installing a network?
(Please continue on a separate sheet if you wish)







