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   1.  SUMMARY

   A   workshop  of  representatives  from  the  European   academic    networking  communities was held in Luxembourg from 13 to 15  May    1985.  The meeting, was sponsored by:-

   COST  - Cooperation  Europeenne dans la Domaine de  la  Recherche    Scientifique et Technique.

   ECFA  - European  Committee  for Future Accelerators  (which  co-   ordinates High Energy Physics research in Europe).

   ESF - European Science Foundation.

   The  meeting  resolved  to  set  up  a  European  association  to    coordinate and foster the development of networking within Europe    for  the benefit of the academic and research  community.    This    has   subsequently  been  provisionally  named   RARE   - Reseaux    Academiques et de Recherche Europeens.

   2.  HISTORY

   Networking facilities have been introduced into most academic and    research  institutes in Europe.  A variety of  technologies  have    been  used  depending  of  the  manufacturers  involved  and  the    particular circumstances at any site or within any country.  This    has  led  to difficulties in communicating between  computers  in    different countries and often within countries. Recognizing these    problems,  many  countries  have initiated national  programs  to    harmonize the activities within their borders.

   Professor Karl Zander, from the Hahn Meitner Institute in Berlin,    recognized  that in setting up the German DFN project there  were    requirements  for communications traffic between countries and in    particular  between the European ones.  He therefore initiated  a    series  of  meetings in late 1983 and early 1984  to  attempt  to    harmonize  the  protocols  planned  to be  used  in  the  various    countries.  This work was generously supported by the Information 

   Technologies  and  Telecommunications  Task Force of DG3  of  the    European Commission. This work was based on the emerging protocol    standards being developed under the auspices of the International    Standards  Organization and by CCITT.  It was realized that  good    communications facilities between the large variety of  equipment    already  installed could only be achieved by the use of a set  of    non    proprietary,     standard,     and    adequate    protocol     implementations.  Such  a set could only be derived via ISO.  The    result  of  this activity was a set of  documents  which  defined    inter  working  subsets  and implementation recommendations   for    many  of the ISO standards or draft  standards.  These  documents    have  been used extensively in some ESPRIT activities and  within    several of the national academic network groups.

   In  late 1984 advice was sought as to whether it was  appropriate    to  hold  a  'workshop'  to consider  further  harmonization  and    collaboration.  The idea was enthusiastically welcomed and an  ad    hoc organizing committee started to plan the venture. Sponsorship    from   suitable  'academic'  organizations  was   obtained.   The    organizers met and decided that the workshop should be limited to    60 or 70 people to ensure good discussion. Attendance was limited    to   delegates   representing  countries  and  representing   the    sponsors.  To  this end,  a representative was selected  in  each    country  who  selected the rest of the national  delegation.  The    size of a delegation reflected the population of the country.

   The  European  Commission  generously  hosted  the  workshop   in    Luxembourg and provided organization resources. The location also    reflected the pan European nature of the workshop.

   The   program   reflected  the  desire  to  concentrate  on   the    exploitation  of  existing  and  emerging  technologies  for  the    benefit of users rather than to consider research topics.

   The workshop was opened by Professor Karl Zander who stressed the    importance  of  achieving a good network infrastructure  for  the    European  community.  He  outlined how he thought this  could  be    achieved.  He  said that this was a very appropriate time  to  be    starting  an  initiative  and the goals were  within  reach.  His    address is reproduced in annex 4.

   During  the  evening  of  May 14 an  informal  meeting  was  held    involving country representatives and the sponsors.  The  meeting    proposed  that  an  'association'  should be  set  up  to  foster    European academic networking.  There were strong indications that    funds   could  be  found  from  one  or  more  of  the   European    institutions  to support such a venture.  In the main these funds    would  be  needed  for travel,  meetings,  and  perhaps  a  small    permanent   secretariat.   The   main  purposes  would   be   for    cooperation,   collaboration,   and  harmonization.  Pending  the    setting   up  of  an  association  it  was  proposed  to  set  up    initiatives in eight priority areas namely:-

   *  Message handling

   *  X25 1984

   *  Collection and dissemination of information

   *  File transfer

   *  Operation of networks

   *  Full screen terminals

   *  Administration and forward planning

   *  Liaison with CEPT.

   The minutes of this meeting are in annex 6.

   The  proposals were put to the workshop in the concluding session    and met with unanimous and enthusiastic acceptance.  A record  of    the concluding session is in annex 3.

   After  the  workshop the organizing committee met and  considered    how  the eight priority areas should be progressed.  A record  of    their discussion is in annex 2.

   A  number of presentations were given during the  workshop  which    defined  the  state of networking and explored a large number  of    options  for the community.  The details of these will appear  in    proceedings. A summary of each talk is given in annex 5.

   An address list of the participants is given in annex 7.

   The annexes attached are:-

   1.  Proposal  for the establishment of a European Association  to        promote  the creation of a unified network infrastructure for        the support of research and academic collaboration. 

   2.  Minutes  of  a  meeting of the organizing  committee  of  the        European Networkshop held 15 May.

   3.  European Networkshop - closing session.

   4.  Opening  address  to the European  Networkshop.  Professor  K        Zander.

   5.  Summary of presentations given at the European Networkshop.

   6.  Minutes   of   an   informal   meeting   involving    country        representatives and the sponsors. 14 May 1985.

   7.  List of participants.

   Further  copies  of  these  documents may be  obtained  from  the    address on page 1.

   ANNEX 1

   PROPOSAL  FOR  THE  ESTABLISHMENT OF A  EUROPEAN  ASSOCIATION  TO    PROMOTE THE CREATION OF A UNIFIED NETWORK INFRASTRUCTURE FOR  THE    SUPPORT OF RESEARCH AND ACADEMIC COLLABORATION.

   1.  BACKGROUND

   National  academic  networks now exist or are being planned in  a    number of European countries.    Almost all of these networks are    either based on,  or give access to, the PTT provided public data    networks,   so  that  communication  between  these  networks  is    possible.    There  is  a growing interest in the  use  of  these    networks to support international collaborations.

   The  major  barriers  to the creation of  an  effective  European    infrastructure  are  the  lack  of information and  the  lack  of    harmonization of means of access to the available services.    To    try to overcome these lacks, a European Networkshop was set up on    an ad hoc basis by a group of those responsible for providing and    using  the  existing  networks.    Support for the  activity  was    sought  from  COST 11,  the European Science Foundation  and  the    European Committee for Future Accelerators.    This workshop  was    held in Luxembourg from the 13th to the 15th May 1985.    The aim    was  to  compliment the previous initiatives taken  by  Professor    Zander in protocol standardization, and promote the practical use    of  a  network infrastructure.    About 70 people  attended;   17    countries, the CEC and CERN were represented.

   The  workshop  covered a large number of areas of concern in  the    establishment  of a unified infrastructure,  from review  of  the    current   situation   to   the  discussion   of   standardization    requirements,  but  the  main  conclusion was  that  further  and    continuing   action   would   be  required   if   the   necessary    harmonization was to be achieved.

   2.  PROPOSAL

   2.1 Aims
   In  the  concluding  session  of  the  workshop,  it  was  agreed    unanimously that an association should be established to  promote    the  creation  of  a European research  and  academic  networking    infrastructure.   The  principles of Open Systems Interconnection    should be applied to ensure the widest applicability.

   The  aims  of  the  activity will be to provide  a  high  quality    networking  infrastructure  for  the  support  of  research   and    academic  endeavour  on a European basis,  using the public  data    services provided by the European PTTs in a harmonized way.   The    association  will take any necessary actions to ensure that  this    infrastructure  adopts and exploits the most advanced  technology    available.

   2.2  Membership
   The  infrastructure  should  cover the whole  of  Western  Europe    (which   was  taken  to  be  the  EEC  and   COST11   countries).      Membership  of the association is expected to grow;   the initial    nucleus  has been formed from the national academic networks  and    the  major European Research Laboratories,  represented by  CERN,    since   these   currently   have   the   most   advanced   common    infrastructure,   and   will   benefit   immediately   from   its    enhancement.    To this nucleus can be added a widening circle of    European  Industrial Research Centres since these share with  the    academic  institutions  a  common  need  for  tools  to   support    collaboration.    Indeed,  it  is hoped that this joint  approach    will   complement   the   ESPRIT  objectives   of   strengthening    collaboration  between industry and the academic world.    It  is    also hoped that representatives of specific subject oriented user    groupings  (such as  Mathematicians,  Biotechnologists,  Computer    Scientists, etc) will become involved.

   2.3  Threads of Activity
   Several  distinct  threads  of  activity  have  been  identified,    corresponding to different timescales.   These are:

   a)  creation of a European OSI networking community;

   b)  transition of the existing networks to common OSI protocols;

   c)  the  short  term  interconnection  of  the  existing  non-OSI        networks to aid current collaborations and support the longer        term activities.

   2.4  The role of ESPRIT
   The  relation  of ESPRIT to the activity was  discussed  at  some    length  and  deserves special mention.    It was agreed that  the    ESPRIT community was a particular grouping of network users which    would  benefit  greatly  from  the rapid  creation  of  a  common    infrastructure.    As such,  it was an outstanding example of the    type  of community this initiative was intended  to  assist,  and    could be looked to for assistance in achieving the common aims.

   3  INITIAL WORKPLAN

   Certain  items  were  identified by  the  workshop  as  requiring    immediate  action.  These were selected on the pragmatic basis of    short term need and available resources.  For each item,  a  lead    organization  or country was identified and charged with ensuring    that the progress is maintained. The initial items are:

   3.1  Organizational Activities
   The  association:  The creation and progression of proposals  for    the support, constitution and the longer term organization of the    Association.  This will include liaison with COST11 and the  CEC.    (The UK will lead this activity.)

   Liaison  with CEPT:  This activity covers the scope and mechanism    for  liaison  between the association and CEPT.  The  aim  is  to    establish  a  significant  user voice in the discussions  of  the    public communication infrastructure for Europe.  (Switzerland  is    to be asked to lead the activity.)

   Exchange  of Information:  It was agreed that a regular forum was    required  to  allow  for  exchange  of  information  between  the    association members.  This would be achieved by establishing  the    European   Networkshops  as  a  regular  annual   event.   sweden    volunteered to host the event in May 1986, and Spain the event in    1987.

   3.2  Technical Activities
   Message  handling systems:   This activity will be based  on  the    CCITT   X.400  series  of  recommendations,   and  is  to   cover    harmonization of options and facilities to be provided by message    handling  systems.    In the short term the group will coordinate    the  establishment  of  a  pilot  community  based  on  the   EAN    implementation.    (CERN to call an initial meeting, one function    of  which  will be to determine the longer  term  responsibility.      Sweden and FRG expressed willingness to take a major role).

   X.25  (1984):   This activity is to examine the user requirements    and  timescales for the provision of the features of  X.25  (1984    version)  which  have  been  added to support  th4e  OSI  Network    Service.    The aim is to make input to CEPT on the user view  of    requirements.   (France to lead the activity).  

   File  Transfer:    This  activity  covers  both  the  short  term    interworking  between  file transfer systems and the adoption  of    the OSI File Transfer,  Access and Management standards.    (CERN    to lead the activity).

   Full  screen,  terminal working:   There is currently a  lack  of    suitable standards for the support of screen oriented activities,    such as editing,  across the public packet networks.   The aim of    the  activity is to identify a suitable open solution.    (UK  to    lead the activity).

   Collection  of  Information:   The aim is to collate  information    from the various national networks,  and provide initial European    directories.    This process will be manual;  the result will not    be  complete,  but  will represent an enormous advance  over  the    current vacuum.   It will cover

   -  directory of services,

   -  directory of active people,

   -  directory of help/operational contacts.

   (CEC will lead the activity).

   Exchange of operational information.  The aim of this activity is    the  transfer of operational experience and  information  between    the  current  academic networks.    The scope of the activity  is    limited  to  activities up to and including layer 3  of  the  OSI    reference model.   (Eire will lead the activity).

   ANNEX 2

   MINUTES OF A MEETING OF THE ORGANIZING COMMITTEE OF THE EUROPEAN

   NETWORKSHOP HELD 15 MAY

   Present:-   most  of  the organizing committee plus  others  who                 were interested

   P Linington  (Chairman)         P Bryant   (Secretary)

   1.  PURPOSE

   The  workshop had decided to set up an association to foster  the    provision  of  good  networking facilities to  the  academic  and    research  communities  in  Europe.   They  had  also  decided  to    immediately undertake work in eight priority areas.  This meeting    has been asked to define what steps should now be taken to ensure    that the objectives are progressed.

   2.  NATIONAL REPRESENTATIVES

   It  was  agreed that in default of comment the  current  national    representatives would stand as a provisional organizing committee    of  the proposed association.  For organizational  reasons  there    would  only be one contact in each country who would be  expected    to  liaise  with any colleagues,  at this early  stage  documents    would  be  sent  to  more  than one person  in  each  country  if    necessary.

   It  was agreed that the activities of the committee would not  be    confidential.

   It  was agreed to ignore difficult political questions and  leave    these  to  a subgroup mandated to set up  the  association.  That    group  would have to resolve the question of  relationships  with    manufacturers,   industrial   research  organizations,   observer    nations, ECMA, CEPT, CEC and COST.

   3.  PRIORITY AREAS

   The list of priority areas was considered and appropriate  action    taken in each case.

   *   Message  handling.  CERN agreed to organize a meeting in  the        week of June 10.  The topics would include- the evaluation of        EAN and addressing conventions. The meeting would also decide        on any continuing activities. It was pointed out that COST 11        were  also  running a messaging meeting on 12/13 June and  it        might be sensible to combine the two.

                                                         B Carpenter

   *   X25  1984.  France agreed to coordinate this activity on  X25        1984.

                                                           J Prevost

   *   File transfer. CERN will organize an appropriate activity.

                                                         F Fluckiger

   *   Full screen working.  It appeared that there were no existing        collaborations  and  it  was  appropriate  to  undertake  the        collection  of  information to be followed,  possibly,  by  a        meeting. The UK will organize this.

                                                         P Linington

   *   Collection  of information.  B Mahon agreed to progress this.        There will probably first be a trawl for information and then        perhaps a meeting to discuss what to do with it. J Hutton and        B  Carlson  have some collections of  information  and  would        therefore like to be associated with the activity.

                                                             B Mahon

   *   Network operation.  Ireland agreed to progress this  item.

       F Fluckiger would like to be associated with this activity.

                                                             A Patel

   *   Organization and support of the association. The UK agreed to        progress this. An outline document will be needed by end June        for  an  ESPRIT  meeting  on  23/24   July.   The  organizing        committee  would be involved in this activity and a  drafting        committee would  be co-opted  as  necessary.   B Carlson  and        P   Bryant  have  had  some  experience  in  setting  up  the        international DECUS and EARN association which may be useful.

                                                         P Linington

   *   CEPT  liaison.  Switzerland will be asked to  undertake  this        task.  It was suggested that the problems of X25 84 should be        discussed with CEPT.

                                                         Secretariat

   4.  ASSOCIATION FUNDING

   The  amount of funding is unclear and N Newman agreed to  attempt    some estimates.

                                                            N Newman

   5.  SECOND AND THIRD EUROPEAN NETWORKSHOP

   The provision details for the second European Networkshop are May    1986  in  Copenhagen.  This will be in conjunction with a  Nordic    academic networking conference. 

                                                           B Carlson

   The  provisional details for the third European  Networkshop  are    May 1987 in Spain.

                                                       F Ros

   6.  FUTURE ACTIVITIES

   At  this  early stage the various working groups will have to  be    autonomous   and   self  supporting  pending   funding   and   an    association.  It  is  hoped  that  much of the  activity  can  be    conducted  by electronic mail and the list of delegates  includes    mail addresses is appended. If necessary it should be possible to    set up conferences on KOM courtesy of QZ.

                                   ACTIONS

   1    Organize X400 activity                           B Carpenter

   2    Organize X25 84 activity                          J  Prevost  

   3    Organize file transfer activity                  F Fluckiger

   4    Organize full screen activity                    P Linington

   5    Organize collection of information activity          B Mahon

   6    Organize network operation activity                  M Walsh

   7    Organize drafting of association documents       P linington

   8    Organize liaison with CEPT                          A Kundig

   9    Produce funding estimates                         N  Newman     

   10   Organize 1986 European networkshop                 B Carlson

   11   Organize 1987 European networkshop                     F Ros

   ANNEX 3

   EUROPEAN NETWORKSHOP - CLOSING SESSION

   The  closing  session  of  the European Networkshop  was  led  by    Professor Zander and discussed the future activities required  to    provide a networking infrastructure for the academic and research    community.

   Professor  Zander  said  that  this week had  seen  the  bringing    together of colleagues from the various parts of Europe.  It  had    been  an important and interesting meeting.    We must now decide    how  to proceed and how to harmonize the activities in  order  to    converge  our  aims.  We  have had discussions and  now  we  must    recommend.  The  meeting has shown that there is a lot of  common    ground and we should be able to do something useful.

   We should establish an association.  We should create an academic    infrastructure.  We should not be providing networks which is the    task of the PTTs.  We must have some aims and some scope defined.    There  must  be some short term and some long term objectives  to    provide high quality networking.

   The scope must be Europe, CEC and COST. It must include the whole    community  including  the  academic  institutions  and   research    laboratories.  The  activity must maintain and gather speed.  The    European  industrial research laboratories could be  added  later    and  the user groups should also be associated with the activity.    ESPRIT  is  an important group of users who can benefit  and  the    facilities   must  be  available  for  academic  and   industrial    collaboration.

   A  program  is needed which must start now and not wait  for  the    establishment  of  an association or for  funding.  The  critical    items  must  be identified and problems solved in  parallel  with    setting  up  more  permanent  support.  Some  support  should  be    available from national programs and one can also look to the CEC    and COST for support.  The association must be set up on a  sound    footing under the laws of some country.

   The trend of the activities should be to create international OSI    networking,  to  migrate existing networking to ISO standards and    also  to  foster the short term aim of  interconnecting  existing    networks.

   The  priority  areas which were discussed at  yesterdays  meeting    are:-

   *  X400 messaging

   *  X25 1984

   *  File transfer

   *  Full screen support

   *  The collection and dissemination of information

   *  Exchange of operational information

   *  The development of the association

   *  Liaison with CEPT.

   We  should  have a further networkshop in mid 1986 to  give  some    focus for the working groups when progress could be assessed.

   We must now decide if we want an association. We must see who can    be expected to participate. We must decide on priorities. We must    identify the people who will progress the objectives.

   The  meeting,  in  the subsequent discussion  were  unanimous  in    supporting the initiative.

   It  was  thought  essential that the PTTs and CEPT must  be  made    fully  aware of the activities and must be given no  grounds  for    thinking  that  the  work  would  in  any  way  encroach  on  the    responsibilities  of  the PTTs but should rather  cooperate  with    them and exploit the facilities they provide.

   It  was  agreed that membership must not be restricted to  member    states  of  the  CEC but must be widened to  COST  and  means  of    cooperating   with  other  countries  must  be   found;   however    arrangements  had  to be agreeable to the funding and  sponsoring    bodies.  It  was  also agreed that funding  was  principally  for    fostering collaboration and not for development projects and thus    modest sums for travel and a secretariat were needed.

   M. Renuart welcomed the initiative and stated that ESPRIT and IES    were  anxious  to see the association set up particularly as  the    academic  community  had a strong roll to play  in  ESPRIT.  They    wanted to make use of the infrastructure being pioneered.

   It  was important for the organization to gain the confidence  of    everyone inside and outside the community.  The work must be open    minded for open networking.  There must be no compulsion to  join    the  association  but those who did would be demonstrating  their    willingness to support and contribute to the associations' aims.

   The   meeting  unanimously  endorsed  the  setting  up   of   the    association and the initiation of work in the priority areas.

   ANNEX 4

   OPENING ADDRESS TO THE EUROPEAN NETWORKSHOP. PROFESSOR K ZANDER.

   In  1981/2  when we started to build the DFN network in  Germany,    which is a network for research,  we soon realized that we needed    harmonization between the networking programs in Europe in  order    not  to make the mistake of having incompatible networking across    the  continent.  We  saw  that different  national  and  European    programs  had been started to develop open  information  exchange    systems  for  wide  user communities.  We wanted  to  reduce  the    intellectual  and financial effort engaged in these  developments    and  promote the development of national compatible networking in    the  different  member states of  the  European  Community.  This    motivated the requirement for harmonization between the different    programs  to provide a trans national information exchange system    in Europe.

   The purpose of the European harmonization action initiated by  me    in   October  1983  was  to  harmonize  the  use  of  information    technology  standards  commencing  with those  for  open  systems    interconnection. This harmonization was needed to ensure thorough    compatibility  between  networks  that were  being  developed  in    different countries on a national as well as European basis. This    would encourage the European manufacturers to develop products to    be  used  in conjunction with all or any of  these  networks,  to    eliminate  parallel  developments and to eliminate the  waste  of    financial and intellectual efforts.

   My feeling is that it is necessary to make common recommendations    on  the selections of options and classes from the ISO  standards     and  their  modes of use.  In many cases the  standards  are  not    available  in  full  international form and it may  sometimes  be    necessary  to base these harmonization  upon ones which are  only     at  draft  international  standard or draft  proposal  stages  of    development.  This  recognizes that some suppliers will begin  to    develop  products in anticipation of the complete standards  and,    therefore,  to  have the greatest benefit harmonization of  these    developments should begin as early as possible.

   Therefore,  the  major  purpose  of  this  European  activity  is    harmonization  of  the community communications  market  and  the    stimulation of the community industry to supply this market.  The    harmonization  must be such that the resulting recommendation can    be quoted in CEC procurement specifications.

   I  think this workshop supports this idea in meeting  to  discuss    the several routes for implementing the network standards.

   A  key  role,  in  my thinking,  is that we should think  of  the    interconnectability  of  Europe  wide  networks,   which    avoid    translating gateways,  as a common symbol of interconnectability.      One  which  over  rides  barriers not  only  in  networks,  multi    national  networks,   and  their  multi  vendor  equipment,   but    establish  a tool for cooperation of human individuals.  This  is    exactly what Europe needs ladies and gentlemen.

   The key words are- communication, cooperation, and concurrence on    the basis of common information standards and recommendations.

   This  has given a short introduction to what we called,  at  that    time,   'The  European  Harmonization  Activity'  or   EHA.   The    participants came from Denmark, France, Germany, Greece, Ireland,    Italy,  Netherlands,   United Kingdom and CERN .  We have had six    meetings so far-

      20 Oct. 83 Strategies;         Zander (D)

   14/15 Nov. 83 Network-Layer;      Bartlett (U.K.)

   19/20 Dec. 83 Transport-Layer;    Lenzini (I)

   12/13 Jan. 84 Terminal-Access;    Beyschlag (CERN)

   23/24 Jan. 84 LAN-Operations;     Jacobsen (DK)

   13/14 Feb. 84 Session-Layer;      Michiels (NL)

   27/28 Feb. 84 Terminal-Access;    Beyschlag (CERN)

   The  general idea was that the European harmonization  activities    should  be  directed  to specify the choices to  be  made  within    existing  international  standards,  to give the  motivation  for    these choices and finally to give implementation guidelines.  The    following areas were covered in the EHA-

   *  The usage of X25

   *  The ISO and CCITT transport service

   *  The session service

   *  The triple X service.

   We  intended  to deal with the message handling system  X400  and    finally  the file transfer FTAM when available as ISO  standards.    The  results  of  this work,  done by so  many  colleagues,  were    published  in  a set of  papers known as the 'Common use  Of  ISO    Standards'  or COS.  Four papers were produced.  This is just  to    remind  you of what we did in the past and it is my  belief  that    the  work  influenced  the  actions  of  the  Commission  in  the    framework  of  the ESPRIT  program in the Information  Technology    and  Telecommunication Task Force in Brussels.  You know that  at    that  time  CEN/CENELEC  was  appointed  to  deal  with  European    standards and I believe the EHA was important to them.

   We  have to look and see what our role is in the  environment  we    live  in  and what is our goal beyond the immediate ones  already    outlined.  Currently we are dealing with networks of the  classic    packet switched type and the grand father of these is ARPA.  What    we  are  doing now in Europe is to install these networks and  to    try  to achieve a convergence and harmonization of the  different    protocols  in  order  to,   hopefully,  eliminate  gateways.  The    developments  are very different  in our countries so I think  we    have try to do our best to come to a convergence,  let us say, in    the  next 5 to 8 years.  Before I go into more detail of what  we    should do let me tell you a little bit of the future,  namely  of    the  next decade when networking will be much more efficient  and    much more challenging than to day.  This  leads us into the broad    band communications we will build and use in Europe.

   In  the Future we can expect to see very fast  metropolitan  area    networks  with connections into local and wide area networks.  In    Berlin  we are considering such a network based on a  mono  modal    fibre  ring as the metropolitan area network.  On this will be  a    variety of connections including 48K links to DATEX-P going up to    fast  couplings  between  super  computers  of  50M.  The  Berlin    backbone is aimed at working at 250M.  Other services of interest    are connections to ISDN at 144K and high quality TV at between 34    and  144M.  The  network  should  connect to  the  German  Bigfon    telecommunications experiment. Currently we have plans for Bercom    which  connects various institutions in Berlin with PTT lines  at    140M. These networks provide an overlay network to the local area    networks.  So I given you a view of the next decade with  various    types of high speed interconnected networks.

   In  Europe,   some  time ago,  I made a proposal in  Brussels  to    connect  communications  centers  of excellence in  Europe  which    would  probably  use  satellites.  This  would  give  high  speed    connection to a wider geographical area. I mentioned this just to    give  you  a  view  of how the future  looks   and  how  large  a    challenge  it  is to meet these needs and how   harmonization  is    part of this work. 

   I  have  just  spent  a sabbatical half  year  considering  these    problems which is the reason why I have had time to think of what    the  aim of this workshop should be and what  the outcome  should    be.

   The ESPRIT program is very successfully operated by the ITTTF and    has led to an intensive cooperation between European companies in    the  field of information and communications.  The start  of  the    RACE program will,  hopefully, also be successful in the field of    telecommunications.  Certainly, CEN/CENELEC has been appointed to    generate   harmonization  in  launching  and  fostering  European    standards  to  be  fed  into  the  international  standardization    process and CEPT is providing guidelines and recommendations  for    the carrier functions of European PTTs.  So far a high industrial    and  organizational  potential has been activated and  structured    for  large scale co operations in Europe.  Finally,  within  this    movement,  an adequate participation of the academic community is    missing.  The dipole of industry and CEN/CENELEC should and  must    be  widened  to a triangle including the European scientific  and    academic  potential.  The cost 11 ter frame should be  used.  The    most  effective  way to include the academic  community  in  this    strategic  concept  is  to base it on national  programs  of  OSI    networking   in   different  member  states  together  with   the    Information Exchange System of the big 12 information  technology    companies.    The    key   words   are- interconnectability   and    interchangability.   The EARN network demonstrates the usefulness    of  having a Europe or world wide communication network  and  the    foundation  of  an  EARN  association last spring  is  a  logical    consequence of the remarkable EARN acceptance by users.

   Future  research and development in networking  particularly,  on    high  level protocols and those of broad band systems,  need  the    participation  of academic research and development work for  non    conformist and sophisticated users.   For all these reasons it is    

   absolutely  necessary  to  bring together  the  national  network    program  providers and their users into a foundation that I  call    JEANUP  which is Joint European Association of Network Users  and    Providers  which   will fill the present gap and will  provide  a    solid  foundation  for  non  profit  making  collaboration.  [The    association  has  now been provisionally  called  RARE  - Re'seaux    Academiques et de Recherche Europe'ens.  It will be referred to as    RARE  in  this  text].  RARE could become a strong  stimulus  and    motivate  for a widened european collaboration if it is  done  in    the right way. Some aims and goals are-

   *   to form a powerful competent community which includes  member        states  EFTA countries as well as international organizations        such as CERN

   *   to  bring  in  a critical mass  of  academic  and  scientific        potential  into  the strategic program of  the Commission  of        the European community

   *   to  be  a  strong counterpart to the EARN  association  which        could become a subdivision of RARE if appropriate

   *   to  harmonize the national network programs concerning  ISOR,        protocols and architecture

   *   to provide matched communications services like file transfer        and graphics and above all distributed message handling

   *   to ensure converging developments in fast data communications        and broad band telecommunications

   *   to exchange experience in the cost effective installations of        networks and the applications  of standards

   *   to  provide  test  beds  for  pilot  standards  as  well   as        demonstration   projects   for  advanced  and   sophisticated        services  in  the  next decade and to  ensure  feed  back  of        experience  in  operating these networks to  CEN/CENELEC  and        CEPT  in  order to improve effectiveness in European  network        policies

   *   to  generate and initiate a new generation of  OSI  standards        due  to  the  needs  of  highly  qualified  user  groups  and        organizations like ECFA, the European Science Foundation, the        foundation  of  the fusion research and the climate  research        community

   *   to  stimulate  powerful services in future  multi  functional        broad  band communications systems and the use of and  access        to super computers, artificial intelligence centers, computer        vision  systems,  image processing systems,  knowledge  based        systems, expert systems, inference machines and so on

   *   to stimulate and motivate the academic community to cooperate        in  using  networks  as  tools and  promote  these  tools  by        advanced requirements for sophisticated applications.

   The  triangle  of cooperation is CEN/CENELEC,  RARE and  industry    with the Commission, COST 11 and ITTTF in the center.

   This  week we must talk about these things.   The core  of  these    discussions   between   the    national   network   programs   is    harmonization  of  networks.   This  must  be  fed  back  to  the    standardization bodies which is evident and vital.  Of course, we    provide  the  networking not for ourselves but for the users  and    that  is  the  reason  why  users  applications  should  play  an    important  role to feed in new ideas for  sophisticated  services    into  the national networking programs.  In addition research and    development is needed soon into the way very fast networks of the    future  can be utilized,  in particular the expected  broad  band    communications networks. 

   Finally, in my view, any efforts which override national barriers    which is international, like harmonized European national network    programs,  will have some political aspects. So in order to bring    the  ideas which will be born to fruition we need a critical mass    of  power  formed  from the large  user  groups  like  ECFA,  the    European   Science  Foundation,   fusion  research  and   climate    research. 

   I  hope  that  all  of  you will realize  the  tasks   which  are    presented to you to be solved by you in a harmonized way.  Let me    say,  and  it  is my strong belief,  that if any  group  in  this    European  community  is providing real European cooperation  then    the  national network providers are one of these  most  important    groups.  If you,  colleagues and friends, will be able to install    working networking based on these ideas to support the scientific    European  cooperation  in  the academic world or  the  industrial    world  then  you build the bridges between the countries  of  our    beloved Europe.

   ANNEX 5

   SUMMARY OF PRESENTATIONS GIVEN AT THE EUROPEAN NETWORKSHOP

   1.  Rapporteur  session  on National  Academic  Networks. 

       P Linington.

   All  workshop  countries apart from Turkey  and  Yugoslavia  have    public  X25  networks.  In the case of Portugal this only  allows    calls out of the country.  In several countries the services  may    only cover restricted areas of the country.

   In  most  countries  there  is  some  form  of  academic  network    services. These are based on a wide variety of technologies and a    wide variation as to the proportion of the community served. Most    countries  have based existing services on X25 with a variety  of    high  level protocols.  Most of these networks use  the triple  X    protocols  for terminal traffic.  A few have private X25 networks    but  all,  except the UK ,intended to use the public services  in    the  future.  The  UK private network does have gateways  to  the    public  network.  Leaving aside EARN,  many countries have  small    pockets of proprietary networks,  in particular DECNET.  This  is    particularly strong in High Energy Physics and in Italy.

   Most  countries  have or are putting together  national  academic    networking plans. Without exception these are based on the use of    ISO  protocols.  Germany has a well advanced plan followed by the    UK  who has the problem of migrating an existing X25  network  to    using ISO protocols.

   It  has  been  difficult  to  get  figures  on  usage,  charging,    availability  and what percentage of the community could use  the    networks.  It  is  clear  that one of the principle uses  of  the    networks is for mail and it is fortunate that this is an area  of    ISO standardization which is well advanced.

   2.  Rapporteur Session on International Networks. B Carlson.

   Besides  the  public  X25 networks there are a  number  of  other    international  networks.  For example the banks and airlines have    extensive  ones and in the research field there are  the  Euronet    and EARN networks.

   The  principle private physical network of interest to  academics    is EARN. This was set up in the Autumn of 1983 and is financially    supported  by  IBM generosity for 4 years.  It uses the IBM  RSCS    protocols.  There  are about 100 nodes in Europe and 500  in  its    sister network BITNET in the USA.  Several national networks,  in    particular  SUNET,  JANET  and DFN intend to provide gateways  to    EARN.  Although  it  only  provides bulk services  it  is  highly    attractive as it is cheap and provides services to the USA.

   NORDUNET is about to start and is a network connecting the Nordic    countries.  It  will be based on the existing  telecommunications    services and national networks. It will require the harmonization    of standards within the region.

   DIANE  used  to  use EURONET but now is almost  entirely  on  the    public networks.  It provides information services from 50  hosts    which contain in all 600 to 700 data bases.

   There  are a number of international 'logical' networks which are    groups  of  people who attempt to communicate over  any  networks    they  can.  HEPNET was set up in 1981 by the High Energy  Physics    community and has been most successful in providing services with    only modest developments.  One of their principle activities  has    been   the   provision  of  gateways  between   various   network    technologies.  These have usually been located at CERN.  EUNET is    somewhere between a physical and logical network. It is a network    for   mail  between  UNIX  systems  and  tends  to  use  dial  up    facilities.  EUROMATH, like HEPNET, is a logical network, in this    case,  for  passing information between mathematicians which  has    just started.

   3.  Rapporteur Session on ESPRIT, RACE and COST 11. N Newman.

   ESPRIT  promotes  five  aims.   Advances  in  micro  electronics,    advances in information processing,  software technology,  office    systems  and computer integrated manufacturing.  To help  achieve    this  it  requires  a communications  infrastructure  called  IES    (Information Exchange System). IES has been heavily involved with    standards.  It  is trying to  provide  mail,  conferencing,  text    preparation,    information   retrieval,    integrated   software    development   and   graphics  for  the  benefit  of  the   ESPRIT    participants.  ESPRIT  is  a  5  year program  but  may  well  be    extended.  The first call for proposals was in 1984 and a  second    call was in 1985.

   The  Rose project,  under IES,  is aimed at the provision of  OSI    protocols  mainly  on UNIX.  The CARLOS project is aimed  at  the    production  of  equipment  to allow anything to be  connected  to    anything.   The  THORN  project  will  provide  name  server  and    directory facilities. 

   IES hopes to use existing network infrastructure and not to build    a separate network.

   RACE  (Research in Advanced Communications Environment) is  aimed    at  providing a 'broad band' communications environment by  1995.    The  first  part of the project is to develop the ISO  model  for    broad band. The second part is to do the research and development    required to develop the equipment needed. The topics for research    are,  high speed integrated circuits,  high complexity integrated    circuits,  integrated  opto  electronics,  broad  band  switches,    passive optics,  high bit rate components,  long distance  links,    dedicated  communications software and flat panel  displays.  The    project  will be subject to dynamic reassessment.  It will be 50%    CEC funded and cost 43M ECUs.

   4.  X25 1984, PTT Transition Plans and Time Scales. W Roth.

   All PTTs were expected to migrate to X25 1984 but the time  scale    depended  on  the  various plans of the PTTs,  the plans  of  the    manufacturers and also on the finance available. So far it is not    clear  what the inter working problems between X25 1980 and  1984    are.

   Work  was going on through CEPT to harmonize the actions  of  the    PTTs.  Hopefully  the options implemented would be common to  all    European PTTs. Inter working problems were also being studied.

   Three  administrations were expected to have X25 1984 by 1987 and    the rest would follow at various dates. 

   In  some  cases  features mandatory in X25  1984  were  available    already  such  as fast select.  Other features such  as  'transit    delay  select'  and  'throughput  class  selection'  needed  some    research  to  find  out what they meant and how  they  should  be    provided. Some administrations will not provide some features but    all will provide enough to support the ISO network service.

   5.  Terminal Access; Triple X and VPT. U Beyschlag.

   The use of the X29 parameters had caused a lot of  confusion.  It    had   been  recognized  that  successful  services  needed   some    recommendations  on the use of the parameters and several  groups    had  worked  on the subject.  The UK had produced the Green  Book    recommendations which unfortunately used features only  available    on  PSS.  ECFA  had done a similar study which stayed within  the    standards.  This work had eventually led to the harmonization COS    document.  Green Book also defined a means for operating triple X    over  non  X25 networks and this work had been  extended  with  a    draft  proposal  for  putting triple X over  ISO  session  layer.    Meanwhile  CCITT  1984  had  revised  the  standard  and  further    complicated  the  protocol.  In  CCITT  1977 there  were  12  X29    parameters, in 1980 18 parameters and in 1984 22 parameters.

   The  ECFA  group  had  found that a  large  number  of  triple  X    implementations  were  non standard or substandard in  that  they    used  parameters  in  illegal  ways or  failed  to  provide  some    mandatory  parameters  at  all.   The  way  the  PADs  and  hosts    negotiated the parameter settings often left a lot to be desired.    The   provision  of  national  parameters  was  another  area  of    difficulty.

   The  ECFA and COS work takes the pragmatic view that one  has  to    recognize  that  many  implementations  are poor  and  so  devise    recommendations  to  make interconnection as  good  as  possible.    Three modes of operation are recommended.  The 'basic mode' deals    with  equipment  that only provides the mandatory  facilities  or    often  less  than  that.  'Advanced mode' assumes  that  all  the    optional facilities are also available. The third mode is similar    to  the  advanced mode and assumes that the 1984  facilities  are    available.  It  was  recommended that only equipment  capable  of    advanced mode should be purchased.

   Virtual  Terminal  Protocol (VPT) is not complete and an  initial    version is only going to be produced by leaving out many features    where there have been difficulties.  6 classes have been defined-    basic, forms, graphics, teletex, video and mixed. The basic class    should be available soon as a draft standard.

   There are still many issues to be resolved such as,  3270,  other    full screen services,  performance of VTP,  gateways between  X29    and VTP,  loosely coupled applications such as PCs and the future    of quasi interactive protocols such as KERMIT.

   6.  File Transfer- Protocol Review and GIFT. F Fluckiger.

   A  large number of file transfer protocols have been devised.  In    fact  most  networks have defined one.  However ISO  have  almost    finished the definition of FTAM which hopefully will be the  last    for some time.

   There are,  in fact 3 services required. The transfer of a single    file.  The  transfer,  examination  and change of a file or  file    access.  The  creation and deletion of files  or  management.  In    addition services are not always between file store but may,  for    example, be to a job spool.

   Most  of  the  existing file transfer protocols only  provided  a    subset  of functions and often over a small range of lower  level    protocols.  FTAM attempted to address all areas and, moreover use    the lower level ISO protocols.  There is some embarrassment  that    X400  uses  different  subsets of the  session  and  presentation    protocols.  There  are  going  to be problems in  migrating  from    current protocols to the ISO one.

   GIFT is one way of migrating.  This project is aimed at providing    a gateway between various file transfer systems.  It currently or    will soon deal with CERNET FTP,  DECNET and Blue Book  protocols.    The  project  is realized on a VAX.  It is hoped  to  incorporate    UNINET  at  a  later  date.  GIFT  provides  'on  the  fly'  file    gatewaying.  This  method  was selected due to the difficulty  of    knowing  whether a transfer had been successful if  staging  were    used.

   It  should be possible to integrate FTAM into the product and  so    produce a valuable migration aid.

   7.  Mail, MHS and TELETEX. A Hansen

   There  are  currently at least six mail systems  in  Europe- COM,    UUCP,ARPA,  CSNET and EARN. It would clearly be desirable to have    one system and to base it on X400. Unfortunately few X400 systems    exist and any service needs to be harmonized and uniform.

   X400  contains  two  parts.  The User Agent (UA)  which  prepares    messages  and accepts them and the Message Transfer  Agent  (MTA)    which  ensures that messages are sent to and received from remote    MTAs.  There is considerable flexibility as to where and how  the    UAs and MTAs are located.

   It  is possible to provide gateways between X400 and TELETEX  and    some  administrations will do this.  It is also possible to  have    gateways to TELEX.

   A  major problem is how the naming and addressing should be dealt    with.  X400  has naming domains and these have to be set up  with    some  care  for  an organization such as  the  European  academic    community.

   So  far their are no commercial X400 implementations  although  a    large number of manufacturers have developments under way.  There    is  a  version of X400 called EAN which has been produced at  the    University of British Columbia and it is on trial use at  several    sites in Europe.

   In  one  year it should be possible to have an X400 node in  each    country.  It  would be necessary to have a directory  service  in    each country.  To do this some form of European cooperation would    be needed to ensure that the system would provide services across    Europe.

   8.  Rest of the World. P Kirstein.

   The  rest of the world is principly what is happening in the  USA    where  there  are  some 130 networks.  Mail is one  of  the  main    networking   activities  and  many  gateways  exist  between  the    networks to provide services across networks.

   USENET is dedicated to mail and has 2000 nodes worldwide. It uses    the public telephone network and is run on a cooperative basis by    the UNIX community.  CSNET and MAILNET are also dominated by mail    and have some hundreds of subscribers.

   In  most cases gateways work but they often provide poor  failure    notification facilities and directory services are also poor.  In    fact no gateways support any nameserver functions yet.  There  is    little  name  registration to help users.  In fact it is rare  to    find  a good gateway as they are usually grafted on  to  machines    providing other services.

   Most  of the networks do not allow transit traffic which is often    needed because of the ad hoc topology of the networks.

   An attempt is being made to set up 'Science NET' which is aims at    connecting  federally  funded  resources,   in  particular  super    computers.

   Commercial networks are developing fast and are likely to provide    X400 services soon. Some of these have international services and    others are forming partnerships with other suppliers.

   9.  Directories and Name Management. H Santo.

   ISO  in addendum to 7498,  ECMA in 'OSI Directory Access  Service    and  Protocol'  and CCITT in study group VII have recognized  the    problems of naming addressing and directory services.

   Since  directories  will  have to be distributed  the  access  to    directories  will  have  to be via networks and  thus  require  a    suitable protocol.  The user will first access a local 'Directory    Service Agent' (DSA) using a 'Directory Access Protocol'.  If the    DSA cannot satisfy the request then it will enquire of other DSAs    using  a  'Directory  Server  Protocol'.  Work  is  going  on  to    standardize the information which appears in directories. Several    types of service are required such as Information services, white    page  services and yellow page services.  Updating  services  are    also needed.

   To  make  such  a  scheme  work there will  have  to  be  'naming    authorities'  to  ensure  that names are unique  and  to  provide    conventions  for naming and to manage it.  To achieve this  there    will have to be a hierarchy of naming domains.

   There  are  still problems to be solved with  authentication  and    consistency.  The Esprit Thorn project,  and some projects within    DFN  are  attempting  to  progress  the  provision  of  directory    services.

   10.  Performance and Failure Reporting. B Mahon.

   The performance and failure reporting mechanisms in both  private    and public networks are poor.  The PTTs complain that they suffer    from  lack  of  information  from  their  equipment  on  national    networks and the situation is worse with international links.  In    fact 5% to 7% of calls fail and this figure is rising. It appears    that  there  are  only primitive means for testing links  and  no    dynamic reallocation on failure.  The situation is made worse  by    the error messages on various networks being inconsistent.

   It  appears that there is little active monitoring of the  public    networks ether by the PTTs or customers.  There is clearly a need    to  improve  this situation and the academic community  would  do    well  to  closely monitor the performance of the public  networks    and to have very close liaison with the PTTs.

   11.  Tariffs and Charges. J Hutton.

   The  tariffs of all European PTTs are in the Eurodata  Foundation    Yearbook which,  although expensive, is a mine of information. In    most cases it is the charge per kilosegment which dominates.  The    charges across Europe vary considerable for the various  services    in  each  country.  However  there was no 'overall winner'  as  a    country  that  had a cheap volume tariff might well have  a  high    duration charge.

   There  are many questions that the community could ask the  PTTs.    Is  the  international surcharge reasonable?  Why  are  there  no    discounts  for  night  and week end use?  Should  there  be  bulk    tariffs?  Should  the academic community have a special  discount    perhaps on account of possible collaboration with the PTTs?

   An  option  that may be available is to base a European  academic    network on leased lines which should control costs and  hopefully    give  a  cheaper service.  However this would  require  manpower,    would incur large expenditure now and again, there would be legal    problems   and  it  may  be  difficult  for  small  countries  to    participate.  One  could  also  ask why it  had  not  been  found    necessary to have an academic telephone network?

   The  means  of charging varied from institute  to  institute.  If    costs were small then charging could be part of general computing    but  it is possible for a user,  possibly by accident,  to  incur    high charges.

   The  principle  problem seemed to be how to persuade the PTTs  to    charge a tariff that academics could afford.

   12.  ISO Overview. P Linington.

   ISO  protocols start as working papers.  They then become  'Draft    Proposals'  (DP).   This  is  followed  by  'Draft  International    Standard'  (DIS)  and  they  finally  becomes  an  'International    Standard'  (IS).  Standards are usually quite stable by the  time    they reach DIS stage.

   The current dates for ISO protocols are:-

   *  FTAM              end 85 for DIS

   *  JTP               now in second DP

   *  Presentation      now in second DP

   *  Session           is an IS

   *  Transport         is an IS

   *  Network           is a DP.

   14.  CEN/CENELEC Activities. N Newman.

   The  CEC  became interested in standards in  1977.  In  1979  the    'multi annual program' funded COST and CREST to further standards    and  undertake research and development for public  purposes.  In    1984 there was a Senior Officials Group on IT standards.  In 1985    CEN/CENELEC  became  interested in the use and  harmonization  of    standards.

   In 1983/4 there had been an initiative to harmonize standards for    academic  use which had resulted in the COS documents.  This work    was taken up by SPAG and produced the GUS documents (Guide to the    Use of Standards).

   In 1984/5 there was CEN/CENELEC - CEPT harmonization.

   CEN/CENELEC  mechanism is that the CEC mandates a piece of  work.    After the technical work the document goes for public comment and    then for ratification. It then becomes a Euro norm.

   There are 5 priority areas. OSI level 1-3 and triple X. OSI level    4-7.   Document  transfer  and  messaging.   Formal   descriptive    techniques. Programing languages, GKS and COBOL etc.

   In   1985   there  was  a  draft  commitment  directive   on   IT    standardization  following a directive on procurement.  The  work    follows   the   following  pattern.   Determine  the  basis   for    standardization.  Add precision.  Develop new standard. Determine    application of standard.  Demonstrate developing  norms.  Promote    the use of the IT standards. Management committee.

   In fact 90% of the standards activities is in networking.

   15.  JANET Transition. P Linington.

   Currently  JANET operates on the Coloured Book protocols.  It  is    intended to migrate to ISO on an application by application basis    rather  than  on  a layer by layer basis.  This will  give  fewer    transitions.  Various  relays  will be  required  to  communicate    between machines running old and new protocols.

   In  migrating to ISO network layer the network address will  have    to  be  rebuilt and it is intended to use the ISO DCC scheme  and    JANET is applying to the 'competent body' for numbers.

   It is intended to apply pressure to manufacturers to provide  all    the network products rather than producing then in the community.

   Currently  all  machines  for general use in the  community  must    provide Coloured Book protocols. This procurement policy has paid    dividends  in promoting JANET.  Soon the procurement  rules  will    allow  suppliers to provide ISO products instead of Coloured Book    ones and at an even later date ISO products will be mandatory.

   The  complete  transition of JANET will take between  10  and  15    years.

   16.  DFN Transition. K Ullmann.

   There are now 70 machines in DFN which is based on the public X25    network.  The  services provided are triple X,  file transfer and    job  transfer.   The  machines  are  VAX   VMS,   Siemens/BS2000,    PDP11/RSX, ND100 and Siemens/BS3000.

   DFN intends to use EAN. The migration to FTAM would take place in    1987  and  to  JTP in 1988.  It is hopped  to  use  manufacturers    products   wherever  possible.   One  of  the  problems  will  be    guaranteeing inter working.  Another problem is the provision  of    stable user interfaces.

   17.  EARN Transition. P Bryant.

   The  European  Academic  Research Network (EARN) was  set  up  in    1983/4.  It  uses the IBM RSCS protocols and operated over leased    lines.   The  protocols  limit  it  to  file  transfer  and  mail    activities.  There are about 100 machines connected and a further    500  machines on its sister network BITNET in the  USE.  The  two    networks are connected via two leased lines.

   EARN  is set up as an association set up under French law.  It is    run by a Board Of Directors,  one from each country,  who meet  a    few times each year.  The international lines are paid for by IBM    for  4  years  but  the network is controlled  by  the  Board  of    Directors and IBM only contributes finance and advice.

   Since EARN indulges in third party switching it requires licenses    or permission from the PTTs to operate.  In fact CEPT has taken a    special  interest  in the network and has recommended  that  EARN    must  migrate to use ISO protocols and the public networks within    some reasonable time scale.  CEPT also recommended that the  PTTs    impose  a volume tariff on traffic.  In fact the tariffs  imposed    vary  considerably  with  many countries imposing a  zero  volume    charge and merely the leased line charge to the other extreme  of    imposing  a tariff which is close as possible to the IPSS charges    together  with  a fixed charge which approaches the  leased  line    charge.

   EARN  has  a  technical group which meets from time  to  time  to    direct the technical development of the network. A small subgroup    is studying how the network should migrate to ISO  protocols.  To    this  end they will soon be having discussions with IBM technical    experts  to see how best the migration should take  place.  There    turns  out to be several options from academic developments  from    Darmstadt   and   Salford  University  to  ones  based   on   IBM    developments.

   18.  Italian Transition. E Valente.

   In  Italy  there is a policy of putting in gateways  between  the    various networks. These are- X25, DECNET and EARN.

   It is intended to put in two leased backbone connections.  First-    Rome, Pisa, Madrid and Florence. Second- Rome, Florence and CERN.    The public networks would only be used for low volume traffic.

   ISO  standards  would  be  used as  they  became  available  with    performances comparable to the currently used ones. 

   48K  lines  are  expected  in a year  with  128K  via  satellites    available later.

   19.  Nordic Transition. L Backstrom.

   NORDUNET  starts this year and is a transition program  based  on    the national networks.  It is expected to take 4 years to produce    a coordinated infrastructure providing a reliable service.  There    will  be  a  harmonization of standard strategies and  new  value    added services for end users. it has funding of 10M SEK.

   The networks involved are:-

   Denmark  with  CENTERNET  on private X25 lines and  3  hosts  and    terminal traffic.

   Finland with FUNET on public X25 lines and 11 hosts and  terminal    traffic. There is also a DECNET network.

   Sweden  with SUNET on public X25 lines and 17 hosts and  terminal    traffic.

   Norway  with UNINETT on public X25 lines with local switches  and    22 hosts. Traffic is terminal, file transfer and MHS.

   Iceland has yet to start.

   20.  COST Program. D Barber.

   COST 11 ter follows COST 11 bis which followed COST 11.  Ter like    bis  lacks  the  focus of a support  network.  Derek  Barber  was    Director of COST 11 and Thomas Kalin director of COST 11 bis. The    project leader for COST 11 ter has yet to be announced,  although    a   recommendation  has  been  made  to  the  Commission  by  the    Consultation Committee. The committee is responsible for managing    COST  11.  There  is also a higher committee responsible for  the    'Multi  Annual Program' from which the budget is taken.  The  ter    budget  is  small  at 2M ECU plus  small  contribution  from  non    Community  countries  for research and development.  1.4M ECU  is    allocated by COST 11 and .4M ECU is so far  unallocated.  Several    of the projects are carried over from bis.

   The countries involved are:- Belgium,  Denmark,  Spain,  Finland,    France,  Switzerland,  Italy,  Great  Britain,  Ireland,  Norway,    Sweden, Germany and Yugoslavia.

   The projects are:-

   Open shop information services. Bengt Olsen, Sweden.

   AMIGO  which  follows  on from GILT and is  about  advanced  X400    protocols. Rolf Speth, Germany.

   Formal description techniques. Aldo Le Moli, Italy. 

   Distributed systems management. Alwyn Langsford, UK.

   Human factors. Willy Jensen, Norway.

   Security mechanisms for computer networks. Not yet accepted.

   In my view,  COST needs strengthening. ESPRIT, RACE and ALVEY are    all  exploitation and industry orientated and they are using  the    results  of earlier basic research which has sometimes come  from    COST.  This research activity is at a low level and the  pendulum    must   swing  back  to  provide  more  basic  research   oriented    programmes,  otherwise  we shall have nothing left to exploit  in    industry.

   21.  Future Telecom Requirements and Possibilities. M Hine.

   There are three topics considered,  the user needs,  the advances    in  technology to meet the needs and the PTTs' plans.  The  users    are the research community and those who wish to communicate with    them  over  long distances.  The ideas for future  communications    come  from various conferences held recently including  the  ICCC    'Links for the Future' in 1984 and the COST 11 seminar in Rome.

   The  current user facilities are all limited by speed and  better    links  will  allow the following facilities to  be  offered- full    screen graphics,  large file transfers,  fast fax, mixed text and    graphics,   slow  and  normal  scan  TV,   audio,   conferencing,    broadcast, mobile and temporary working.

   Current facilities,  such as COM,  are a good step forward as are    X400.  It  is already cheaper to send an A4 page via X25 than  by    post but for 10 pages it is not true. On broadcast facilities the    PTTs  offer  no useful services.  Megabit per second  working  is    attractive  and  ought to be important for everything as long  as    the   tariffs  are  reasonable  and  the  regulations   for   use    reasonable.  The  universallity of services is important for  our    community.

   Technical  improvements will offer 50K to 2M bps in next 10 years    which  will  satisfy  a large fraction  of  the  academic  users.    However  one must remember that a single LandSat picture contains    1 Gbit of information which needs a large bandwidth.  There are 4    media,  copper,  radio, satellite and fibre optic, which will all    still be in use in the year 2000. Currently the use of technology    is  70% analog,  10% digital coaxial,  10% digital radio and  10%    fibre optic.  By 1988 this will have changed to 50% fibre  optic,    30% coaxial, and 20% digital radio. Most data currently goes over    analog  links which often go over 64K PCM links multiplexed  over    2,  8.4,  34,  139,  and  soon  565 Mbps channels.  A  new  CCITT    standards  allows voice circuits over 32K channels.  The PTTs see    most of their revenue coming from voice in the future.

   Although  fibre optics are taking over many  applications  others    such  as TV will remain analog since a digital television picture    needs 80Mhz whilst an analog one only takes 6Mhz.

   Several new possibilities will become available with  satellites.    It  will be possible to transmit from the satellite a narrow beam    100 miles wide which may allow some forms of  switching.  Another    interesting  possibility is to launch light aircraft which fly at    high  altitude and form a radio platform.  These will act  almost    like a satellite but without the delay.

   Fibre  optics can now stretch for 30-40 Km without  repeaters  at    140Mbps.  The  next  step  should be 85 Km between  repeaters  at    speeds  of 565Mbps.  In the laboratories distances of 200  Km  at    0.5Gbps are possible.  An interesting technique is to put several    lasers on a single fibre thus giving a broad band capability.

   The PTTs are moving towards digital services and ISDN.  BT expect    to  be  fully  digital by 1990 but subscriber links will  not  be    digital until 2000 but they will be available for those who  need    them.  It is difficult to see what the impact of ISDN will be and    in fact the PTTs themselves do not know.

   A  basic  problem  is that the PTTs primary role  is  to  provide    speech  services  and  digital ones form a small  part  of  their    business  and  it is grafted onto the speech  network.  Thus  the    measures   of  acceptability  as  regards  error  rates  are  not    meaningful for digital applications

   The PTTs still think in national terms and it should be a task of    this workshop to persuade them otherwise.

   22.  Future Applications and User Requirements. J Prevost.

   The  users  want  to do their normal work  without  spending  any    significant  amount of time learning how to use  networks.  Since    they  are  not  and do not want to be network  experts  they  are    unclear  how  the networks will contribute to their work  in  the    next 2, 5, or 10 years from now. It is therefore difficult to get    an  estimate  of the users medium term needs.  They  always  want    money  for their research needs and are thus reluctant  to  spend    much on networking and thus need cheap services.

   As  well  as  new  services the users  need  better  versions  of    existing services.

   The  interactive  services should provide  more  performance,  in    particular  good  full screen services together with editors  are    needed.  There could be advantage in providing 'standard' methods    of use on machines.  There needs to be a solution to the  problem    of  where to edit file- are they edited on the remote machine  or    file  transferred to a local one first?  Interactive graphics are    needed which require a good bandwidth.

   Scientists  would now like to control their experiments  remotely    to avoid wasting time and money in travel.

   Electronic  mail must be easier to use and  generally  available.    The  users  should  not  need to know about the  details  of  the    networks but only the name of the recipient and possibly the site    he  is  at.  Mail  should be able to deal  with  formatted  text,    graphics and other information so that it can be used as a simple    form  of file transfer which does not require a knowledge of  the    remote file store. Although EAN is a step in the right direction,    implementation of X400 on a wide range of machines as  commercial    products are needed. The need for mail across Europe is urgent.

   There seems little need for digitized voice yet.

   Computer   conferencing  is  widely  used  and  popular  in  some    communities.  It does seem that it suffers from the problem  that    users  have  to access a remote machine to use it and they  would    rather conference entries could come to their home machine. These    systems also suffer from not providing a wide character set. 

   Tele  or  video  conferencing is not used much  and  there  seems    little need for it. Its disadvantage is that the participants all    have  to  be present at the same time and for a  limited  period.    This  technology  does  not  seem  to  encourage  'coffee'  style    discussions  which  are  important.  The problem may  be  in  the    limitations of the equipment rather than the basic facility.

   File transfer falls into two groups.  First there are small  file    such  as  programs,  data  samples and graphics of less  than  5M    bytes. Second there are the large files such as experimental data    and  digitized pictures of 20 to 200 M bytes.  In both cases  the    users want reliable, cheap and responsive services although large    transfers  may well be less urgent and can be transferred at  off    peak  times when tariffs are low.  As soon as it is  possible  to    transfer  large files the service will be heavily used as long as    tariffs are reasonable.

   Services  to transfer text which is capable of re editing and  re    formatting  are  needed  as a lot of  traffic  will  be  directed    towards  the  production  of  documents.  As  yet  there  are  no    standards apart from the de facto IBM Script one.

   Users  seem  happy  with  the  current  remote  batch  processing    facilities  based  on  the 'Red Book' or  IBM  protocols.  Theses    services are heavily used.

   There   are   problems  with  the  concept  of   the   scientific    workstation. Currently these are small machines with alphanumeric    or graphics screens and slow links into remote machines.  In  the    future  the  computing load needs to be shared between  the  work    station and the central machine so that the tasks are done on the    machines best suited to the jobs. A medium speed reliable network    is  needed for this service but it is unclear what it should  be.    Can the digital telephone services be used for example? It may be    appropriate  to try and distribute most of the computing load  to    machines located in various places on a site.

   Scientists  often  like to work out of hours or  from  home.  The    principle  problem is to have fast links to the central site  and    the current 300 or 1200 BPS services are too slow and unreliable.

   The  1200  to  64000 bps traffic can be expected to  increase  in    particular on international links within Europe. Higher speeds of    512 to 2000 K bps are needed now and equipment to deal with these    speeds  is  also  needed.  To deal with such  speeds  high  speed    digital terrestrial links, satellite services and X21 connections    are needed. The PTT services should be cheaper, less rigid on the    services provided.

   The  applications provided should be to ISO standards  and  these    standards are needed quickly. The interpretation of the standards    should be done carefully to ensure inter working across Europe is    possible.  To  achieve  this effective European  coordination  is    needed.  Pressure  is  needed on manufacturers to  provide  these    products.  In one or two years time products should not be bought    from   suppliers  who  do  not  provide  suitable  communications    products.  Gateways are needed to communicate with networks which    use less standard products.

   The  main  restriction on traffic is the high  tariffs  and  this    conflicts  with  the  need  to put more money  into  the  science    itself.  A  special  tariff for academic traffic  would  be  very    welcome.   In   particular   the  removal  of  the   premium   on    international European traffic would be helpful.

   Users  needs  are growing and the principle requirements are  for    mail,  file  transfer  facilities  on  high  bandwidth,  reliable    networks which follow standards. The networks must be coordinated    across Europe. The tariffs of the PTTs are currently too high and    need to be reduced if the user needs are to be met.
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   1.  INTRODUCTION   

   The  purpose of the European networkshop was to  investigate  the    possibilities   for   providing  good  international   networking    services to the academic and research communities in Europe.  The    purpose of this meeting was to develop a proposal for  continuing    support  of  this  aim to be put before the full meeting  of  the    workshop.

   2.  TECHNOLOGY

   There  was  unanimous support for the view that common  and  good    networking services across Europe depended on the development and    implementation of the ISO protocols.  It was recognized that  the    successful  implementation  of  these protocols depended  on  the    harmonization of the options in the protocols selected as well as    harmonization of items where decisions were needed such as naming    and addressing.

   It  was  proposed that any early activity should be  directed  to    exploiting low speed technology up to 64K bps.  Interest will  be    likely to shift to higher speed technologies as these develop and    as   lower  speeds  become  well  established  and  require  less    attention.

   It was proposed that the responsibility was to provide networking    services  although some development would be involved  where  the    goal was immediately related to this.

   It  was proposed that the networking services should if  possible    be  common  to  the  academic community  and  to  the  industrial    research community. 

   3.  AN ASSOCIATION

   It  was  proposed to form an association.  It was  proposed  that    membership  of  the  association should be on a  'country'  basis    rather  than being an association of 'networks' or  of  'interest    groups'.  It  was proposed that membership,  at least  initially,    should be confined to Europe.

   The  association  required  to be connected  with  some  existing    organization  in  order  to  support.   The  CEC  was  considered    inappropriate as it would have excluded,  for example, the Nordic    countries  and  this  was unacceptable to  the  meeting.  It  was    proposed that COST would be a suitable grouping of countries.

   It  was proposed that CERN should be a member in the light of its    special  international  character,  its strong  requirements  for    networking and its networking expertise.

   The COST grouping excluded Israel.  It was proposed to create  an    observer   status  for  countries  which  would  allow  then   to    participate  but  possible  not to receive  funding  or  possible    having to pay a subscription.

   It  was suggested that the association may need a small permanent    secretariat   to   undertake   organizational   activities    and    secretarial services.

   4.  THE ASSOCIATION AIMS

   Professor Zander proposed the aims of the association to be:-

   *  To form a powerful cooperative association

   *  To form a critical networking mass

   *  To harmonize networking

   *  To ensure convergence to standards

   *  To exchange experience

   *  To provide test beds with pilot projects

   *  To ensure feed back of experience to help develop standards

   *  To initiate new ISO standards where needed

   *  To stimulate the growth of new facilities such as super

      computer sites

   *  To stimulate and motivate action.

   M Hine proposed three work items:-

   *  The interconnection of the current ISO and non ISO networks to       provide immediate services

   *  The migration of current networks to ISO standards

   *  The creation of ISO networking.

   It  was considered important that services should be provided  as    soon  as  possible  to create  momentum  and  show  results.  The    Migration to ISO protocols, which is also vital, will take longer    to accomplish.

   The proposed aims and work items were agreed.

   5.  FINANCE

   It  was  unclear where finance would come from and how  much  was    required.  It  was certain that early support would be needed for    international working groups.  It is to be hoped that the use  of    electronic mail and conferencing systems could reduce costs. 

   There was a suggestion that only modest finance would be required    for  development  work as several national programs  are  already    very  active  and  the harmonization of the  work  was  important    rather than initiating new activities.

   It  was agreed to produce a financial plan in the near future and    to  seek  suitable sources of funding.  The CEC asked  that  some    outline plan be developed as soon as possible for presentation to    an  ESPRIT  meeting in mid June and that a detailed  plan  should    follow.

   6.  RELATIONSHIPS AND ORGANIZATION

   It was agreed that the association should be directed by a  group    with  academic  representatives form each country.  Prior to  the    establishment  of  the  association it  was  suggested  that  the    workshop  organizing  committee  should draw up  a  proposal  for    immediate work items.  It was unclear how industry,  PTTs, CEC or    other groups should relate to the association.

   It was agreed important that the object of the association was to    foster  networking  and  not  the provision  of  a  network.  The    association did not want to be seen in any way as a competitor to    the PTTs.  It was also vital to maintain good relations with CEPT    as  well as to foster good relations between national  networking    groups and their PTTs.

   It was clear that the CEC wished to see industry taking advantage    of   the  networking  provided  but  it  was  unclear   how   the    relationship   between  the  two  communities  should  start  and    develop. It was agreed that such relationships were important and    to  be  welcomed.  It  was  reported that  after  a  few  initial    difficulties  industrials and academics had worked well  together    in ESPRIT.

   It  was hoped that the association would be a powerful  influence    on  manufacturers  to provide the network  components  that  were    required.  This  must  be  achieved  by  close  consultation  and    possibly  by  preferentially purchasing from companies  providing    products to the harmonized standards.

   7.  PRIORITY AREAS

   It  was  agreed that work should be started immediately  and  not    wait for the creating of the association which could take a  long    time.

   Eight possible priority areas were identified:-

   *  Message handling and X400

   *  X25 1984

   *  Collecting information on services

   *  File transfer

   *  Operation and management

   *  Full screen services

   *  Administration and forward planning

   *  Liaison with CEPT

   It  was  unclear what methods should be used in each area and  it    was  agreed to ask the organizing committee to discuss  this  the    next day.

   9.  RESOLUTION

   It  was  resolved to put the above plan to the full  meeting  and    seek their comments.
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