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LATE NEWS 

Y-NET Launched. 

for researchers in 
and other EC R&D pro- . 

ara1nm19s. Further details will be 

CEC Directives and 
Actions. 

The Open Network Provision Direc­
tive was adopted by the Council of 
Ministers on 28 June 1990. A dom­
munication to the Counc[l dealing 
with Personal Data Protection in a 
SiQgle Market was adopted or 18 . 
July 1990. More in the next issue of 
IES News. 

New ISO Standard for OS/. 

ISO!IES 10022: Open Systems 
Interconnection: Physical Service 
Definition has just been published. 

Dictionary of Computet: 
Science: English .;. French. 

A 400-page dictionary produced 
jointly by AFNOR and ISO is now 
available. 

Esprit 
Information Exchange System 

• 
le S

,.::::-;;;;;.....-~ _-==---:::.=_ -~ =---=----

=..=.====- --==-========-~_--_-=--=-==-=--~==-=-==-=-__ I=-_=--=-=~--= 

Issue No 30, October 1990 
Communication is an important key within the -ESPRIT envi­
ronment, and the Information Exchange System (IES) provides 
communication and informati<;m services for European re­
searchers to support their involvement in ESPRIT projects. At 

. this years' ESPRIT Conference, , IES will have the f9llowing 
events: 

IES Users' Forum, Tuesday, 13 November 11.00-12.30 
The aim is to explain the IES services to the user and explore 
how these services could be further developed. 

Introduction (H. Hunke, CEC) 
Short reports on IES Services 

-EuroKom (D. Jenn~gs, UCD) 
-lXI (J. Perez Vidal, CEC) 
-Y-NET (P. Corte, TELEO) 

' -Interrelations of IES Services (K. De Vriendt, CEC) 
Discussion: Future development and perspectives 

IES at the 
ESPRIT Conference 1990 

Computer Networking, Wednesday, 14 November 09.00-10.30 
IXI,- the new pan-European X.25 backbone service for 

researchers (J. Devoil, IXI Project Team) 
The COSINE project (H. Davies, COSINE Project Manage­

ment Unit) 
_High Speed Networking in Europe (P. Van Binst, University 

of Brussels and RARE WG6) 
Upgrading an International Link for Research Collaboration 

(P. Kirstein, University College London) 
Primary Rate ISDN OSI -Office _facilities . (B. Pate~, 3NET 

Ltd.) 
COSINE Users' Forum, Wednesday, 14 November 14.00-17.30 . 

- - A major topic to be discussed will be a paper on support for 
International Users Groups. Further details -are provided in 

_ the COSINE section on Page 11 -
Exhibition 

Visitors at the Conference will have the opportuQity to 
familiadse themselves with the work .of IES. The IES stand in 
the Exhibition area is also hosting other DGXIII information 
services. At the IES stand there will be: 
EuroKom, Y-NET, IXI, COSINE, ECHO, PROTEAS and 
CORDIS. 
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. I 
CENELEC ELECTRONIC COMPONENTS· COI\~1'MITTEE . 

Introduction 

The CENELEC Electronic Compo- · 
nents Committee (CECC) System 
for electronic components of as­
sessed quality became operational in 
1973. Its object is to facilitate inter­
national trade by the harmonisation 
of the specifications and quality as­
sessment procedures for electronic 
components and by the grant of an 
internationally recognised _Mark, 

· and/or Certificate of Conformity. 
The components p~oduced under the 
CECC System are acceptable in all 
Member Countries without further 
testing. There are currently 15 co·un­
tries participating in the CECC Sys­
tem. 

Towards 1992 

The wo~k of the CECC has been sig­
nificantly influenced in recent 
months by a growing realisation both 
within Western E~rope and further 
afield, of the implications of the Sin­
gle European Market of 1992 and 
beyond. In particular, attention has 
focussed on the urgent need to ex­
pand the existing structure of Euro­
pean Standards into a comprehen­
sive set of technical requirements to · 
assist cross-border trade. Coupled to 
this has been the increasing wish to 
reduce the delays and duplications 
resulting from a lack of coordination 
of national certification arrange­
ments. The CECC System, having 
already established a broad-based set· 
of standards for electronic compo­
nents and full mutual recogniti_on of 
approvals, is well equipped to sup­
port these moves to lower -barriers 
within· Europe. ·Neve:itheless, much 
additional work is necessary to fur­
ther expand the existing CECC spec.-

ifications and to ensure adequate. co­
ordination between the work of the 
CECC and other European activities 
in the field of standards and certifi­
cation. 

Enhancing the Status of CECC 

The CECC has taken the decision 
that_ many of its specifications will in 
future be proposed for adoption as 
European Standards (ENs), within 
the CEN/CENELEC framework. 
-This implies that CECC-prepared 
ENs will in future be adopted as na­
tional standards in all 18 countries of 
the European c-ommunity and 
EFT A. As .CECC ENs are imple­
mented, conflict!ng national specifi­
cations will be withdrawn, with the 
consequence that the national and in­
dustrial implementation of CECC 
throughout Europe will be greatly 
enhanced. 

Streamlining the System 

To cope with its growing responsi-
. bilities, whilst at the same time ac­

celerating the progress of its work, 
CECC has carried out a far-reaching 
review of its resources and working 
methods. 

The outcome of the study is a set of 
measures to improve efficiency, pro-

. viqe additional . manpower and to 
assist speedy decision making. So · 

, that . CECC can continue to 
demonstrate a willingness and abili­
ty to respond to the· fast-moving 
developments in electronics 
technology, a number of new 
initiatives has been taken both in 
relation to specific techniCal require­
ments and to ensure improved 
liaison with other authorities 
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interested in -standards and certifica-

tion. . · . 

1 
Brief View on CEC's Future 
Policy on Standardisation· 

CEC~ has established .a Working 
Group on Quality Assessment Proce­
dur~s (WG-QAP) with the task to 
continuQusly monitor the develop­
ments in the European electronics· 
industry and to review the relevant 
CECC Rules .of Procedure to ensure 
that they reflect modern industrial 
concepts such as "Statistical Process 
Control" (SPC), "Total QJ.Iality . 
Management" (TQM) for example. 

The new concept of "manufac: 
turing" . I 

The advent of EN 29 000 and EN 45 
000 series documents and their im­
plementation in the related CECC 
Rule of Procedure will have a major 
impact on approvals in general and 
will make it even more neces.sary to 
reflect actual practice in manufactm: .. -
ing operations. These increasingly 
focus on individual manufacturing 
processes which contribute to the 
finished product, rather than on the 
testing of products at the end of the 
manufacturing line. To reflect this, it 
is . desirable to consider the separate · 
approyal of · individual phases of 
manufacture as an alternative to the 
existing CECC "subcontracting" ar­
rangements. This implies that it · 
would be necessary to develop a new 
definition of the concept_ of a 
"manufacturer" and to provide for 
all stages of manufacture to be car­
ried out, where possible, in premises 
approved to EN 29 000 series docu- · 
ments, or at least assessed to equiva­
lent requirements. 



CENEi..EC ELECTRON-IC COMPO-N-ENTS· COMMITTEE 

·Reliab_ility methodology 

. Reliability is becoming increasingly 
important to virtually aJl users of 
electronic · components. At the same 
time, CECC is trying hard to-develop 
its standards to reflect the needs of 
all user~ of component standards, 
both-technically and economically. 

Whereas the prevailing concept of 
component reliability can be sum­
marised . as "The failure rate . of a 
component type", which implies that 
a given component type has an in­
herent, and constant failure rate, 
CECC is moving towards a new ap­
proach in this respect and defines 
component reliability as "The ability 
of a componynt to perform a re­
quired function under stated condi­
tions for a stated period of time", 

thus implying a "Zero failure rate" 
through the useful life of a compo- ' 
nent. 

However, when trying to ensure a 
"Zero failure rate" of a component 
by an approval system, it cannot be 
achieved by traditional methods 
such as "end-of-line product" test­
ing, but with modern concepts such 
as SPC and TQM (i.e. prevention 
during manufacturing that any com- . 
ponent·will be out~ide the limits) ap­
plications. These ·concepts are at 
present tinder consideration within­
the CECC and are due to be incorpo­
rated in the CECC Rules of Proce­
dure. It is expected.· that the new 
CECC approach to reliability and its 
realisation by modern concepts such 
as SPC and TQM will result in a sig­
nificant . step forward in the field of 

Summary of Statistics 

component reliability. 

Further information may be obtained 
from: 

CECC General Secretariat. 
G~rtenstr. 179 , 
D-6000 FRANKFURT/M. 70 
Germany 

Tel. +49:-69639171 
Telex:4032115 cecc d 
Fax:+49-69639427 

Qualified Aroducts List (QPL) CECC Publications and their Related 
· - - National Documents ., ·· 

' Summary of contents of CECC 00 200 Issue 2, 1990 

Information current to: 31 March 1990Published: July 1990 

2605 qualification approvals (an increase of 10 qualification -
approvals since the' previous issue) -

126 capability approvals (an increase of 6 capability approv-
als since the previous issue) ' · 

245 approved manufacturers 

49 approve.Q manufacturers with capability approval 

126 approved distributors 

35 independent test laboratories_ 
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Summary of contents of CECC 00 300 Issue 25, 1990 

Information current to: 15 May 1990 Published: J~ne 
1999 

· 6405-entries (an increase .of 57 entries since Issue 24) 

3194 harmonised national specifications (an increase of 
34 entries since Issue 24) 

· 2768 detail specifications (an increase of 20 entries since 
Issue 24) · 

443 CECC Specifications (an increase of 3 entries since 
Issue 24) 

/ ' 



EXACT - THE INTERNATIONAL TEST DATA E*CHANGE 
SYST~M FOR ELECTRONIC COMPONENTS I . 

Modem electronic equipment contains 
a large m~mber of components and its 
ability to function reliably depends on 
the behaviour of every individual 
component. In order to achieve high 
reliability, equipment manufacturers 
therefore test the components they 
intend to use and such tests are · time 
consuming and expensive. 

Once the test results have been report­
ed, analysed and acted upon, these re­
sults may then b~ filed away and pos­
sibly never referred to again. The 
results will almost certainly contain 
data which would be of considerable 
interest to other equipment manufac­
turers wh<? may be investing in exactly 
the same tests to· achieve what are vii­
tually the same results. There rriay also 
be occasions· where similar tests have 
achieved different results- a possibili­
ty that all parties concerned may want 
to analyse, provided they were aware 
that discrepancies had occurred. With 
the advances in electronic technology, 
information becomes a vital commod­
ity required · across the breadth of 
industry. To make the supply of data· 
between companies an acceptable pro­
cedure, it must be equitable and the 
best method has proved to be an ex­
change of information·. 

A number of companies already have 
private agreements to 'exchange infor­
mation with each other, but these are 
except~ons. Indeed, within some of the 
larger companies: information is not­
always circulat~d i11:temally, let alone 
to outside sources. 

It · was · for these reasons that EXACT 
(International Exchange of Authenti­
cated ·Electronic Component Perfor­
mance Test Data) was formed in 1967 
following a proposal by the OECD 
(Organisation of Economic Coopera-

tion and Development). The 
companies participating in the scheme 
provide data generated by their own 
test and evaluation procedures and the 
data are then circulated to other mem­
bers, who obtain the benefit of each 
others test work. The components test­
ed cover a wide range from capacitors 
and resistors to semiconductor 
devices, from connectors and switches 
to printed circuit boards. Reports on 
topics allied to the testing of compo-
nents are also circulated. ' 

Every month the reports are circulated 
to members. A newsletter which con­
tains a "Forum" section where 

-members can exchange views on mat­
ters of mutual interest · is also 
distributed. 

A scheme of this type can only be as 
good as its index. Both monthly and 
annual hard copy indexes are pro­
duced but perhaps the easiest method 
to access reports is by using index data 
on computer diskettes. Diskettes are 
circulated every 3 months. Software to 
search the database is available to 
members to enable . them to access 

. reports quickly and easily. Search 
screens allow reports to be found using 
criteria · such as the Product Descrip­
tion, Manufacturer, . Type No. and 
Date. Browse screens show more than 
one record at a .time and provide the 
means of searching any field on the 
database. 

In order for an-members to 'understand 
the subject of each report, a special 
Component Classification Index based 
on . Major Classifications, e.g. 
CAPACITORS FIXED, followed by a 
series of wordblocks which build up a · 
total description of a component, has 
been developed. This Classification is 
kept under constant review to take 
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account of . technical developments. 
The Component Classification Index 

· is also used for the hard copy indexes 
and is a vital tool in using the Report 
Index Search Software. 

The reports consist of a cover sheet in 
English and the body of the report in " 
English, French or German. Different 
companies prepare their reports in dif­
fer~nt ways and time spent in evaluat­
ing data received may be relevant. . 
Standard forms for the preparation of 
reports to make the exchange scheme 
work efficiently are available. 

Reports can be produced entirely on · 
these forms or with a standard cover 
sheet on an internal report. Many 
members use the /standard forms de­
veloped by the organisation for their 
internal reports which facilitatt?s their 
circulation in the scheme. At the re­
quest of the membership, software is 
at present being developed to. enable 
reports to be produced using a menu- 1 

driven data entry system linked to a 
module which will output to ·laser 
printers the text and drawings t<?gether 
with standardised graphics. 

Before reports are circulated, results 
are submitted to the manufacturers of , · 
the products which .have been tested 
and any comments made by the com­
ponent manufacturer . are circulated 
with the report. 

Some members have stated that if op.e 
report can be used in their component 
evaJuation procedures instead of 
carrying out their own tests, the saving 
will be more than the annual member­
ship fee. They can often use some 5-
10% of the circulated reports ( 500-700 
per year), thus giving ·significant 
savings. 



EXACT 
THE INTERNATIONAL 

TEST DATA EXCHANGE 
SYSTEM FOR . 
ELECTRONIC 
COMPONENTS 

R~ports are based on the results of 
type tests, qualification tests, quality 
verification tests, reliability tests, 
endurance tests, application tests, fail­
ure · analysis and incoming inspection. 
Direct dialogue between participating 
companies within the scheme is en­
couraged, thus allowing amplification 

·of reports to be achieved and problems · 
to be discussed. 

The laboratories of members have a 
wealth of test equipment. Later this 
year a directory of the test and envi­
ronmental simulation· -equipment · in 

. these laboratories is to be ·published. 
This will enable members tp establish 
personal bilateral contact to give each 
other their experience with specific 
pieces of equipment., The directory ­
will also show whether partic_ipating 
·companies are able to accept orders for 
test work from other members. 

Further information can be obtained 
from: 

M.E. TRENCHARD 
EXACT Central Office 
Burroughs House 

·The Burroughs 
LONDON NW4 4AP 
UNITED-KINGDOM 
Tel. +44-81-202 0937 
Fax. +44-81-202 3383' 

(EXACT is -a non-"profit making 
organisation with the status of a tech­

-nical association. It has participating 
companies in 15 countries in Europe 
and the.F~ East.) · 

Announcement and Call for Papers 

RARE 
(Reseaux Associes pour la Recherche Europeenne) 

(Commission of the European Communities) 

is· holding a · · 

Symposium on 
High Speed Networking 

for Research 
in Europe 

in Brussels on 24 January 1991 

This Symposium follows up the successful 
RARE/CEC User Meeting on High Speed 
N~tworking in Europe organised in February 
1989. -

The 1991 event will specifically address 
the international situation, in Europe and 
worldwide, for data rates of 1 Mbps . and 
above; the following topics will be covered, 
for which papers are now invited: 

- present user needs (scientjfic and 
industrial) 

- existing and planned high speed telecom-
- munication infrastructure· and network-

ing activities . 
suppliers points of view _ (switches, 
multiplexers .. ) 
network operators point of view 

- public 
- private 

- potenti~l usage of high speed networking 
. by industry at large -

- actions, strategies, policies; economic 
constraints and possible impact 

Participation is invited and contributions 
are sought from the various interested 
parties: users, suppliers, operators, political 
bodies. 
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· Contributions should - be sent to the 
RARE Secretariat (attn. M. Dekker) before 
30 October 1990.All contributions will be 
reviewed by a Programme Committee (a 
subgroup of RARE Working Group 6); 
some contributions will be selected for oral 
presentation and/or publication iii the Pro­
ceedings. 

Participation is free of charge; attendance 
will be limited to about 200 perSons; regis­
tration forms can be obtained from the 
RARE Secretariat, attn. M. Dekker, Postbus 
41882, 1009 DB Amsterdam, fax. no. +31 20 
5925043_. 

Further ·information can be obtained 
from: 

Jacques Prevost, Chairman RARE WG6 
(c=fr; a=a tlas; p=cea; o=ces; ou=rou tx400; 

· s=prevost) 

Paul Van Binst, Deputy Chairman RARE 
WG6 and RARE Executive Committee · 
( c=be; a=rtt;p=ithe;o=helios ;s=vanbinst) 

Marieke· Dekker, Executive Officer 
RARE Secretariat 
( c=nl;a=400net;p=surf;O=nikhef;ou=nikhefh; 
s=marieke) 



OSTC 
(Open Syste-:ns .Testing Conso·rti~m): 

· The First· Year 
When OSTC was set up about a year ago 
(see IES News, No. 25, p. 9), the objec­
tives were fonmilated as follows: 

To support harmonised test labora­
tory operation, and at the same · 
time, to encourage competition and 
innovation; 
To provide a framework for mutual 
recognition of OSI (Open Systems 
Interconnection) testing and to 
work towards practical OSICertifi:. 
cation in Europe; and 
To provide economic and fair solu­
tions in Conformance Testing. 

Harmonised Test Laboratories 

During the past twelve months much 
progress has been made. Tele Test of 
Sweden and OSI Lab of Switzerland 
have joined the original seven member 
organisations so that harmonised testing 
is now available in France, Germany, 
Italy, Spain, the Umted Kingdom, Den­
mark, Sweden and Switzerland. 

X.2l'Bis 1 

X.21 DTE 

X.25 2/3 

X.75 

T (0-2) 

s 

TTX (4-7) 

MHS (4-7) 

MHS (6-7) 

FrAM (6-7) 

~ now accredited to EN 45000 

For additional organisations to qualify as 
an OSTC laboratory it is necessary to 
follow certaiil basic principles. As a first 
step, it is mandatory to join OSTC as a · 
Full Member arid participate in the rele­
vant technical committees to attain a 
common understanding of harmonisa­
tion techniques. Next, OSTC harmon­
ised procedures and technology must be 
applied in the laboratories of the new 
member. (Through its publicly ayailable 
validation techniques, OSTC will help 
with this.) Finally, the laboratory must 
be· accredited nationally to ensure com­
pliance w~th European requirements. 

To ensure wide acceptance of OSTC 
work, all OSTC OSI · test laboratories 
must follow the ISO standard on OSI 
Conformance Testing Methodology and · 
Franiework (ISO 9646). The harmon­
ised procedtires. implemented in the test 
laboratories cover the us~al test 
sequence of events: PICS/PIXIT pro­
cessing, static conformance review' test 
case selection, test execution and verdict 
assignment and test report generation. 

NCC Tele Test OSI LAB 

pending accreditation to EN 45000 
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Test reports produced by OSTC test lab­
oratories will carry the OSTC logo 
thereby guaranteeing mut~al recogni­
tion. 

OSTC welcomes further applications 
from the OSI community to operate new 
harmonised test laboratories. · 

Accredited Services 
(Table 1) 

OSTC work addresses the key OSI tech­
nical areas of MHS; FT AM, Teletex, 
Transport and Session, and Ne.twork 
(X.21, X21 bis and X.25). 

All test laboratories have undergone 
accreditation at a national level. This in­
dependent assessment helps to ensure 
that OSTC's testing is carried out to the 
highest professional standards. ln most 
cases, the accreditation has been carried 
out successfully to the EN 45 000 serie.s. 
In fact fully accredited services have 
bC~n in place since December 1989 (for 
example, the French SEPT MHS ser­
vice). 

As all test reports produced carry the 
OSTC logo this guarantees that the 
service is harmonised and the resultant 
test report is mutually recognised under 
the OSTC Recognition Arrangement 
which in turn is fully approved by 
ECITC (European Committee for IT 
Testing a,nd Certification). 

TestTools 
(Table 2) 

· One of the key advantages of OSTC is 
its dynamic outlook on test tools. Each 
technical area provides more than one 
colilill,ercially available test tool so that 
the clients are not locked into one expen­
sive or outdated tester. Each technical 
area maintains a reference implementa- / 
tion, capable of testil)g new testers t<;> 
assess their . state of harmonisation with 
9urrent OSTC technology and allowing 
their introduction into OSTC, which 
provides technical documentation and 



expertise. to evaluate the result. 

During the last yefli, Jour new test toois 
have been submitted to OSTC for vali­
dation. Harmonised technology is avail­
able in the MHS and X.25 technical 
areas. More choice is shortly to be avail-­
able in Transport and Session and MHS. 

Viable Mutual Recognition 

ECITC has described the criteria for 
mutual recognition of OSI;:test reports. 
These rules are liSted in ECITC N120 
and focus on managerial and technical 
issues. The latter include availability of 
specifications, means of testing (test 
tools and executable test suites) and ' the 
need for accreditation to the EN 45000 
series. Managerial rules cater for a fair 
and balanced solution in attaining 
mutual recognition. 

The work of OSTC and ECITC is close­
ly illterrelated. Through ECITC (and, in 
the future; 'EOTC) EC _ Member States 
and EFT A countries arrange for the 
mutual recognition of certificates. 
osrc provides the technical basis for 
fair and open OSI recognition in a' cost 
effective way by providing a structUre 
for maintaining the harmonisation­
achieved in CTS. 

Documentation . 

As the usefulness of conformance test­
fig becomes more widely understood, 
there has been a considerable interest in 

. OSTC technical documentation, 
particularly from manufacturers. 

In the past year many important publica..: 
· tions relating to the validation of new 

tools and services, experience gathered 
during independent accreditation of par­
ticipating laboratories and control docu­
ments for technical areas have been pre­
pare~ to supplement the already existing 
array of technical information available 
from the Secretariat. 

Within OSTC technical areas Full Mem-

OSTC 
(Open Systems Te.sting Consortium):_ 

'The First -- Year 
bers aim to provide input to improve the 
quality of the OSTC test specifications, 
whilst outside OSTC, expert groups and 

· project teams are being established to 
meet- the challenges of standardising 
conformance testing. 

Initial efforts has focused on the EWOS 
Expert Group for Conformance Testing, 
the EWOS Lower Layer Expert_ Group 
and the new Project Teani for FT AM. 

On the other side of the Atlantic, NIST 
will use OSTC FT AM and Session spec­
ifications for U.S. GOSIP testing. 

·Members 

OSTC membership has increased from 
seven to twelve, ·of which three so far 
have the status of associate members. 
Associate ·Membership is for organisa­
tions wanting to be kept infonned of in­
novative developments within OSTC: 
free copies of technical <;locuments are 
supplied and status can be regarded as a 
stepping stone to Fun - Membership 
while evaluating the work of OSTC. 

Full Membership is designed for organi­
sations wishing to offer harmonised test­
ing services equivalent to those offered 

. by OSTC. The most important reason , 
for joining as a Full Member is the . 
recognition that long-term commercial 
viability depends on wide mutual recog­
nition of test reports . . In addition to 
mutual recognition, Full Membership of 
OSTC helps the credibility of test 
services, since the open and transparent 
approach, without concealing or confus­
ing technical facts 1s now widely known. 

Economic aspects are also an important 
consideration. Full Mem~rs share costs 
because they understand that technical 
work, in this area, is a very expensive 
business. _ OSTC's co-ordinated 
approach (for example to validation and 

. control of harinonisation) is a key ingre­
. dient to help save valuable resources. 

The free use of the OSTC logo on vali­
dated services and test reports by Ful_l 
·Members helps to control recognition by ~ 
Member S~tes and ensures visibility of 
resources. It also provides · a vehicle for 

Table 2 

Technical Area OSTC Test Tools 
New Tools New Tools 

under validation validated 

Network X.21 ' MOSES 
l 

' 

Network X.25 
OSITES/X.25 

IDAeOM PT 500 NeT I 

'Nee T & S Tester 
Transport & Session RTLE-OSI XRTLE 

TPS 
Teletex RTLE-TIX 

TLTTX 

MHS 
OSITEST/400 

GENEPX 400 PC 
NeeteOS MHS 

GENEPX400 Tester 

Nee FT AM Tester 
FTAM OSITEST 1FT AM ------

7 



OSTC 
(Open Systems Testing Consortium): 
-· -- The Fir.st Year 

demonstrating mefnbers' commitment 
to truely open solutions. 

Other advantages enjoyed by Full Mem­
bers are effective co-ordination and 
liaison activities with immediate access 
to a network of OSI colleagues; a flexi­
ble 'management structure; an estab­
lished Secretaiiat; centralised legaf 
assistahce; and joint publicity in bro­
chures, at exhibitions or conferences. 

. Finally, the contact with. OSTC 
engineers and consultants should also be 
considered as an added advantage. In­
deed, involvement with OSTC's techni­
. ca.\ committees · can only strengthen ex-
pertise . and help to expedite economic 
solutions in conformance testing for the 
benefit of all. -

Commercial Responsibility 

The recent progress by OSTC in testiilg 
is attributed to a strong technical team. 

Much experience in harmonisation was 
gained in the CEC funded· CfS-WAN 
programme. However, with the comple­
tion of the contracts, commercial re- · 
sponsibility · now rests with the test 
laboratories themselves. This puts the 
onus on each test laboratory to maintain 
the necessary high standards to ensure 
continued mutual recognition of test 
reports. 

Technical Scope 
(Table 3) 

During 1991, the OSTC members in­
volved in the CTS-2 ISDN Technical · 
A£ea plan to establish a new ISDN tech~ 
nical area within OSTC. This is regarded 
as a necessity to ensure continued h~­
monisation of operational test services 
when the CEC ·funded contracts have 
finished. 

A further 'technical area, encompassing 
ODA, is also under discussion. It is 

Table 3 

Functional Profiles 
ENV Technical Area and ETSI Standards 

Network X.21 T/41, T/42 41 106, 41 107 

Network X.25 T/31 . 41104 

T&S T/31 41104 

Teletex A/221 41203 

MHS 1\:/311, A/3211 41 202,41 201 

FfAM A/111, A/112, A/13 41204 ·' 

D-ch: ETS/L03-07, 
TIS 46-20, TIS 46/30 incl. NET 3, 

NET 31, NET 32 

41 509,41 510 
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anticipated that this area be 
known as the "Information Inte change" 
technical area. Initially, work will focus 
on ODA itself but this could be extended 

__ to cover SGML, _EDI, _CGM and IGES 
as OSI based applications expand. 

Setting up a technical area in OSTC is 
not difficult. However, there are some 
basic prerequisites. Services should be 
operational and should test European. 
and International OSI standards. T~st 
specifications should be in . the public 
domain ·and test tools commercially 
·available; the related reference jmple­
mentation must also be identified. Bud­
getary information and tlie workplan ex­
plaining how harmonisation will he 
maintained must be available to the 

. OSTC Management Board for approval. 
And, in line with all other technical 
areas, organisations offering testing ser­
vices must be Full Members of OSTC. 

Progress in Certification 

Certification of products is an essential 
component for the achievement of com­
munity initiatives in both standardisa-. 
tion and testing. It is widely recognisoo 

CCITT Recommendations 
& ISO Standards 

CClTT X.21, X.21bis 

CCITTX.25 

ISO 8073, 8327 

CCITT: F.200, T.60, T.61, T.62, 
T.70, T.64, X.75/2, X.21, X.25 

CCITT X.400 

ISO 8326, 8327, 8224, 8225, 
8222,8823,8649,8650,8571 

ISO , ISO 
X:75 (SLP) T.70, T.62/T.62bis, 

T.60/T.61, T.503/T.521/T.563/T.6 

ISO 8613 



OSTC 
(Open Systems testing Consortium): 

The First Year 

that preference will be given to products 
the conformance of which to standards 
has been certified. 

Understanding the importance of certifi­
cation, OSTC has been. working with 
national bodies interested in certifying 
products tested in OSTC laboratories. 
The objective of this work is to specify 
the technical criteria an~ _ procedures 
necessary for the harmonised award of a 
mark or logo to both type and product 
certificates. 

In line with ECITC requirements, OSTC 
will only ijcence fully accredited 
independent certification bodies to ad­
minister these criteria. This qualification 
is necessary to preserve the integrity of 
the O~TC fully approved recognition 
arrangement. 

OSTC logo licences are now available · 
for use on harmonised tools and 
services. Independent certification 
bodies will be ready to issue certificates 
in 1991 for products that have been suc­
cessfully tested in OSTC laboratories. 

Finally, OSTC is not a certification 
body' but a consortium of laboratories 

, providing harmonised open economic 
solutions for conformance testing. 

For more information please contact: 

Maggie SMITH 
or 

Deborah SUTCLIFFE 
The National Computing Centre LTD 
Oxford Rd., 
Manchester M1 7ED 
Tel. +44 61 228 6333 
Fax. +44 61 236 4715 

THE u·K NETWORKING· 
ASSOCIATION ·. 

Over-~he past decade the UK academic 
community's networking programme 
has developed to serve a large and in­
creasingly diverse user community. 
The existing organisational frame­
work is largely improvised having 
been created over ten years ago to sup­
port a relatively small collaborative 
networking venture between the Com­
puter Board, SERC ·and the ·other 
Research Councils·. The programme is _ 
managed by the Joint Network Team .. 
located at the SERC' s Rutherford 
Appleton Laboratory. Th.is group 
forms part of, and reports directly to, 
both the SERC and the Computer 
Board. In addition the Group reports to 
the Network Advisory Committee 
which advises the Computer Board 
and has no executive powers. 

Mter much discussion, including 
widespread consultation in the 
academic community, the Computer 
Board ·has agreed that the present 
structure is inappropriate for the size 
and complexity -of the current net­
working programme; it increasingly . 
acts as -an inhibitor to progress, which 
puts the · wh~le programme at risk. 
Several other countries have gained a · 
significant advantage by creating 
better adapted organisational StfU:C~ 

tures, and the Board · has decided that 
the time is ripe for a re-structuring for 
the benefit of the UK academic com­
munity's current and future needs. · 

The Computer Board has therefore 
agre~d the principle to the formation 
of an au~onomous'"Networking.Associ­

ation, and has set up a Steering Group 
under the chairmanship of Dr .. David 
Hartley to prepare detailed proposals. 
The terms of reference and member­
ship of the Steering Group are given . 
on the foliowing page. The Board is 

. concerned. that the proposals should be 
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developed with further consultation 
with appropriate representatives o( 
academic community interests and 
that they have the full support .of the 
.academic community. A Consultative 
Group has been set up to provide this 

·liaison, the membership of which con­
sists 'of representatives from different 
interests in the academic commun~ty; 
A list of the organisations involved in: 

, the Consultatiye Group is shown over­
leaf. The first meeting of the Consulta­
tive Group was held on 29 June 1990.· 

In general terms the Networking Asso-· 
dation will take responsibility for the 
UK academi~ community's network­
ing programme. The intention to make 
it autonomous re(ers to its relationship 
with the funding bodies and not the 
institutions of the commuqity itself. 
Indeed, it is desirable that the Associa-· 
tion is owned and controlled ultimate­
ly by those in academic institutions 
which have a direct interest in its · · 

. activities and services. The network~ 
ing programme is now large enough to 
require an organisation and manage­
ment structure which . is sufficiently 
independent of tb.e funding authorities 
and which c~m act in the best interests 
of the community's networking re­
quirements. 

The major benefits resulting from the 
·proposed changes are expected to be: 

a. A better management structure at . 
the top leveL The existing structure 
lacks a senior management body with 
the authority' flexibility and resources 
to address the serious problems that 
inevitably oc.cur in a collaborative and -
rapidly developing programme. 

b. A·better representation of academic _ 
interests in the programme. The com- -
munity served by the networking pro-



THE UK NETWORKING 
ASSOCIATION 

gramme is very large and continues to 
expand, and the present organisational 
structure does not provide a consistent 
scheme which enables all parts of the 
community to participate in shaping 
the programme .. Involvement-is ad-hoc 
and partial which tends to lead to com­
plaints of lack of consultation. 

c. Access to additional sources of 
funding. The present organisational 
structure is based on the two original 
funding partners, and other parts of the 
community have expressed a wish to 
fund activities;· the present structure is 
not well-adapted to include these_ 
developments and is-unable to respond 
adequately to the changes in staffing 
and support required. 

d: lndustrial participation in collabora­
tive projects. Subject --to appropriate 
sa(eguards, this is an essential require­
ment for the future and-the UK is al­
ready falling behind other co~ntdes in 
this area. Close collaboration with 
appropriate industrial organisations in 

. specific projects should yield substan­
tial benefits for the networking pro­
gramme, particularly. with major n€w 
initiatives such as SuperJANET. With 
the current arrangem'ents . there is no 
single organisation responsible for the 
networking programme; external 
organisations perceive a diffuse col­
lective responsibility involving sever­
al booies each of which has the net­
working programme as a small part of 
its overall range of interests. This does 
not provide sufficient focus and status 
to encourage collaborative initiatives 
with industry. 

It is intended that the Association will 
b~ responsible for managing all the 
activities, projects and services which 
comprise ·the current networking pro­
gramme, which will continue to be 

funded via grants or contracts from the 
appropriate funding bodies. The Asso­
ciation will employ staff to undertake 
this work and would replace the exist­
ing Joint Network Team and Network 
Executive. The Association wip be re­
sponsible for promoting the network­
ing programme and encouraging col­
laborative participation with appropri­
ate external organisations. 

The Steering Group intends to use the 
Cohsultative Groups as a sounding 
board; draft proposals. will be submit­
ted for comment and discussion, and 
although the frequency · of meetings 
and the time table ·are difficult to pre-

- diet at this early stage, it is likely that 
more than one ·round of consultation 
will need to take place. The timescales 
are not yet well defined but the aim is 
to- ensure that any course of action 
which the Computer Board and 
Research Councils decide to take can 
be put ~to effect by· I April1991. 

Bob COOPER 
Director of Networking 
Joint Network Team· 
c/o Rutherford Appleton Laboratory , 
Didcot 
OXON OXll OQX . 

Terms of Reference for the 
Networking. Association Steering 

. Group - . 

1. Review requirements and objectives of 
the proposed Networking Association. 
2. Consider comments already received 
and seek further views as required. 
3. Refine the draft model developed for the 
Association taking into account (1) and (2) 
above. 
4. Prepare draft Articles and other formal 
documents for an Association which meets 
the requirements of the UK higher educa­
.tion and research community. 
5. Develop a casted plan for the rapid built 
up of Association membership to create an 
effective and representative organisation. 
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6. Develop a casted plan for the tra1sition of 
the current and planned work on he JNT 
and NE to the Association. I 

· 7. Maintain ck>$e liaison with the higher ed­
ucation and research community and estab­
lish widespread support for the proposals. 
8. Establish liaison with appropriate exter­
nal organisations which can provide guid­
ance in establishing ·the Association, e.g._ 
the DFN and NAG. 
9. Subject to maintaining the interests of the 
higher education and academic research 
community, seek support and comment · 
from appropriate commercial organisations 
qn appropriate participation . from this sec­
tor. 
10. Report to the funding bodies via the 
Computer Board at appropriate milestones. 

Organisations Participating in the 
Networking Association 

Consultative Group 

T~e1 Advisory Board for the Research 
·councils (ABRC) 
The University Funding Council (UFC) 
The Polytechnic and Colleges Funding 
Council (PCFC) 
The Scottish Education Department (SED) 
The Welsh Office 
The ,Department of Education Northern 
Ireland (DENI) 
The Agriculture and Food Research Council 
(AFRC) 
The Economic and Social Research 
Councii ,(ESRC) 
The Medical Research Council (MRC) 
The Natural Environment Research Council 
(NERC) 
The Scienc;:e and Engineering Research 
Council (SERC) 
The Committee of Vice Chancellors and 
Principals (CVCP) 
The Committee of Polytechnic Directors 
(CPO) 
The Conference of Scottish Centrally Fund­
ed Colleges (CSCFC) 
The Inter ·university Computing Committee 
(IUCC) 
The Polytechnic and Colleges Computing 
Committee (PCCC) 
The British Academy 

'· 



. I 

SuppOrt for lriternational User Groups. 
·A major topic to be discussed at the COSINE Users' Forum during thS· ESPRIT 
Confe~ence 1990 will be a pc;1per on Support for ·International User Groups 
prepared jointly by Jill Foster, Maria Heijne and Shirley Wood of RARE Working 
Group 3. 

To ensure the widest distribution possible, the COSINE Project Management Unit 
has produced a synopsis of the paper for publication in this issue of COSINE News 
as a basis for further discussion at the Users' Forum on Wednesday, 14 November 
1990. 

SUMMARY 

RARE Working Group 3 (WG3) (Infor­
mation Services and Directories) be­
lieve that good user support is vital to 
the success of the COSINE network. 
The us~rs are the "customers", who 
ultimately will influence the level of 
continued funding. Fo.r the networks to 
be attractive, it is necessary to provide 
good user support in the form of human 
advisers, networked services that are 
easy to use, information both on paper 
and on-_line, and enhanced facilities for 
group communication. 

The Information Se.rvices Subgroup of 
RARE WG3 started by preparing a pro­
posal for a European information 
Service (EIS). IT was used to support 
the requirements for the COSINE Sub­
project P2.2 (Pilot Support and Infor­
mation Services), due to start in the 
near future. The planned activity would 
provide central information services 
and tools for ·structured group commu­
nications. Part of the preparatory work 
inCluded a survey of ·network user 
support and information services which _ 
highlighted a need for good facilities for 
user groups. 

The following paper sets out . recom­
mendations for a project tor pilot activ­
ities to support · International User 
Groups (lUGs), and outlines the main 
problems faced by these groups. The 
project would be called the "lUG · 
project". 

The main objectives of the lUG project 
are: 
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- To pr~>Vide a general'framework for 
support of lUGs based on a system 
of international, national and local 
user support. · 

-To provide the means to co-ordinate 
the activities of user groups at an 
international level. . 

-To make use of the services provtded 
by the COSINE sub-projects P2.1 
(Pilot International Directory 
Services) and P2.2 (Pilot Support 
and Information Services) and to pro­
vide positive input to them .. 

-To build on the experience of existing 
user groups . (national or inter­

. national). 

- To promote qnd publicise the 
COSINE services to the European 
research community. 

- To encourage use of the COSINE 
$ervice~ by the European research 
community for enhanced group com­
munication and thereby improve the , 
·quality of European collaborative 
research. 

In ·the context of the paper,- "user 
. groups" are groups of users or poten­
tial users of the COSINE network facil-

' ities who are linked either formally or 
informally by their common area of -
research. A "user" is anyone in the 
European research community (indus­
trial, public and academic), including 
those involv.ed in the support of 
research (e.g. administrative staff, 
librarians). 
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· . . · COSINE sutrproject P2 (Directory 9ervices 
Introduction e)l' · would be based on the services provided by 

. The aims of the COSINE Project are to and Information Services, including the · 
establish an OSI-based networking infra- . tools for SIGs). · · 
structure and associated pilot services to for data communication. In comparison, • I · 

·enable European researchers to benefit ·coSINE .sutrproject P4 (Pilot projects on ·lUG Project Phase 1: . 
from improved communications and better the migration to OSI by existing networks or Initial Requirements Study of 
access to information. user groups) aims to address the needs of Particular Communitie,s. 

During the COSIN~ Specification Phase, it 
was recognised that providing the frame­
work for such communications would not be 
sufficient (see the COSINE Specification 
Phase Report 7.11 : "User Support'') and 
therefore ~would be necessary to encour­
age users to use the networks. COSINE 
sutrprojects P2.1 (Pilot International Direc­
tory Services) and P2.2 (Pilot Support <¥10 
Information Services) are aimed at doing 
just that. The lUG project would be an effec­
tive way to promote the ·use ot COSINE 
services aild to develop tools for user 

· groups. The project would concentrate on 
encouraging groups who currently ·make 
rninimal use of ·networks. 

.International User Groups: 
The Current Situation 

"Networks" of researchers exist in all disci­
plines worldwide; they have various kinds of 
links with other reSearchers in their special­
ised field. Some researchers communicate 
via face:-to-face meetings and annual con­
ferences, whilst other communicate on a 
daily or weekly basis by utilising existing 
data networks. Special Interest Groups 
(SIGs) or (potential) user gro!Jps communi­
cate in an ad hoc manner. A~hough they 
may be organised to a certain extent at a 
national level, they lack the necessary 
framework for coordination on an European 
level, placing them at a disadvantage com­
pared to their colleagues in North America, 

The High Energy Physics (HEP) communi­
ty is an example of an international group of 
researchers who are highly· organised and 
utilise computer networks for eff~ve col­
laboration. However, most user. groups find 
it difficu~ t9 ~et up the organisational frame­
work neeaed. The JUG project aims to ad: 
dress this problerri. · 

Links with COSINE Sub-Projects 

The lUG project is aimed at passive lUGs 
with regard to the use of computer networks 

the active lUGs. There should be close co­
operation between the lUG project and the 
COSINE P4 sutrproject. 

The proposal for the COSINE sut:rproject 
P2.2 (Pilot . Support Ci!Jd Information 
Services) to set up an EIS has been accept­
ed. It is intended to provide central user sup-

. pert and tools for user groups to manage 
their own information services within the 
overall European information infrastructure. 
Access to X.500 directory services will be 
provided by COSINE sub-project P2.1. 

The user communities to be targeted by the 
· lUG project activities are expected to make 

use of, and proVide feedback on, the usabil­
~ of the tools. 

The assumption is that, although individual 
lUGs would have specific needs, the gener­
al requirements for group communication 
tools would be similar enough so that tools 
could be developed that would help en­
hance group communication in all fields. 

. . 

Outline of the lUG Project 
Proposal 

The lUG project would form part of the CO­
SINE education and promotion work. The 
project would be in two phases:· 

Phase I: Requirements studies of particular 
communities. 

The initial study would select a number of 
user groups who make little use of eleCtron­
ic means and examine the methods of com­
munications used. It would also investigate 
the experience of existing international and 
national user groups who do use computer 
networks for collaboration. 

Phase II: European demonstrator projects 
with selected lUGs. . 

A small support team would work w~h about 
eight lUGs to develop the necessary facili­
ties and support framework. These facilities 
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It is proposed to study at least 8 international 
user communities, who do not make signifi­
cant use of computer communications. 
Their data communication and interworking 
requirements would be analysed. 

The selected groups would represent a 
.broad spectrum of the research commun~ 
in order to ensure that the needs of the po­
tential user population are catered for. The 
selected groups should already communi­
cate, e.g. by telephone •. fax and conferenc­
es. They should· also be prepared to adopt 
th~ use of electronic communications. 

It is considered extremely important that the . 
lUG project builds on the experience of ex­
isting international and national user 
groops.lt is not intended to fund these 
groups as part of the project. 

Early contact would be made with the 
national user support staff of the various 
European networks, and any national or 
international organisations connected with 
·the particular user groups~ to ensure aware­
ness of the lUG project activities and to pro­
mote closer cooperation. 

Also, early oontact should be made with any 
existing national · user groups to allow 
coordination at an European level. 

All groups of users studied would be asked 
to .comment on the COSINE suQ-project 
P2.2 tools for SIGs. 

Phase I of the project would draw up guide­
rUnes for the selection of user groups to par­
. ticipate in the lUG project's pilot aCtivities. 
Criteria for r)1easuring the success of user 
groups would also be developed. A condi­
tion for continued funding of the groups 
selected for support as part of the pilot activ­
ities would be that their progress, mon~ored 
by the lUG project team, meets the criteria 
at given milestones. 

The result of the study would form recom­
mendations tor activities to suPPOnt. lUGs, 



and suggestions as to which user groups to 
work with in Phase II. 

lUG Project Phase II: 
·European Demonstrator Projects 

. with Selected 
-l~ternational User Groups. 

The main objective of the lUG project is to 
encourage use of the COSINE services by 
the European research community for en­
hanced group communication and thereby 
improve the quality of European collabora­
tive research. Following the initial require­
ments study there should be experimental : 
provision of the identified OSI services in ' 
support of these groups. These would be 
based on ~e services provided by COSINE . 
sub-project P2 (Directory Services and 
Information Services, including the tools for 
SIGs). · 

The lUG project would provide support for a 
small number of pilot user communities 
which would be selected according to the 
criteria defined during Phase 1-of the project. 
In addition, consideration would be giveh to 
other groups who can provide th~ir own 
funding, to benefit from the resu~s of the 
lUG project. 

_ A project officer would be appointed for 
each lUG chosen for the pilot activities, 
ideally a member of the group seconded for 
the duration of the project. The pilot groups 

_ would be involved in the c~oice of project of­
ficer to ensure a successful appointment. _ 

An lUG Project Team would liaise between 
the-national research netwo~ user support 
groups and the individual project officers 
and would ensure that good working rela­
tions were established between these par­
ties. 

The establishment of the project team and 
project officers should be funded as a part of 
the lUG project: The extent of funding would 
be determined during the initial phase of the 
project. 

After initial training by the lUG project team,­
t~e project officer of each group would be 
responsible for: 
-Knowledge dissemination: instruction, · 
demonstrations, training. 

- Provision of group specific documentation, 
preferably using tools and materials d&­
veloped by EIS. 

·~· 
-Organising an eleCtronic mail distribution 

list (as a minimum). · 
-Encouraging participation in existing 
~rvices. 

- Project progress reports to form the basis 
for decisions on whether or not to continue 
fu(lding the pilot activity. . . 

- Publications on the project in network-re­
lated and diScipline-related journals. 

- Presenting the project at conferences, 
seminars, etc. 

- Uaison with other project officerS and the. 
natioQal network user support centres. 

The lUG project would provide general 
mechanisms plus guidelines which would 
be·usable by ANY geographically dispersed 
user group. 

- Main Problems and_ Suggested 
Solutions. 

RARE WG3 Subgroup on Information 
Services hav~ identified the following as be­
ing the main problems faced by lUGS: 

- Different European languages impairing 
effective communications; 

- Umited awareness of computer communi~ 
cations amongst researchers; 

- N~ natural pan-European organisational 
framework; 

- No central point of contact for introductory 
information and for the user to discover 
what is available; 

- Lack of available tools for group communi­
cation and information dissemination; 

levels of user: from novice to expert; 
- Lack of facilities for researcherS '1n the 
field''' with no local user support or network 
connection; 

- Sense of isolation: the u8er often lacks suf­
ficient local or national user support. Some 
local computing centres discourage non­
scientists from using ttie local computing 
and networking resources. 

ThoseJproblems need to be addressed by 
providing:. 

-publicity, 
- a central paint for help and information, 
- a framewo.rk for user group support, 
- tools for group communication. 

There are already several initiatives which 
c6uld provide solutions to some of these 
problems, and the lUG project should take 
advantage of those initiatives. 

An urgent action would be to promote and 
publicise the COSINE services throughout 
the European research community, to en­
sure that all researchers are aware that the 
services exist. 

The major problem ·facing lUGs is the lack 
of a. natural pan-European organisational 
framework. The lUG project teams main 
task. would be to develop that framework in 
close cooperation with the EIS staff and 
also with national user support staff. The _ 
role of the project team would be to co-ordi­
nate a ''virtual-network" of national.and local 
user support staff and discipline related ex'" 
perts as a cooperative venture on lUG sup­
port. It should be stressed that this is seen 
as a cooperative venture with input from all 
parties. · 

- Lack of tools to manage their own informa.: In order to establish this framework of inter-
tion; national SIG support, the lUG project team 

- Lack of good user interfaces to cater for all would: 
COSINE Project Management Unit . 

_ International! User Group , 
Projec~ Team 

lnternat. Special Interest Group . National Network User Support 
Project officers _ ~ I - . -

National SIG Support . - . 
I -

Local SIG Support ------Local Network User Support 
I . 

User 

"Virt~al Network" of lUG Support 

13 



- Select and train project leaders for each of 
the target SIGs who are to take part ih the 
lUG project's pilot· activities. There would 
be regular coordination meetings be­
tween project leaders and the lUG project 
staff to enable them to report on progress, 
and to exchange ideas and experiences. 

- Each project leader would educate a net­
work of national and local "experts" within 

- their SIG, taking care to bring in existing 
expertise. 

- The lUG project team would hold coordi­
nation meetings between the EIS staff, 
national user support groups and the var­
ious pilot project officers. . 

Continued Support after the End of 
the lUG Project 

The lUG project would result in an 
European framework for lUG support which 
would be built on the cooperation between 
national network user support groups and 
the international SIGs. 

A set of guidelines and $ervices would be 
developed which would be usable after the 
completion of the project. Mechanisms for 
funding and/or cost recovery would be-in­
vestigated. Research funding bodies would 
be contacted and shown the results of the 
pilot activities. If successful, the funding bod­
ies would be encouraged to cOntinue fund-. 
·ing the project officers and the pilot activities. · 

The full version of the paper may be ob­
tained from: 
COSINE Project Management Unij 
do RARE Secretariat 
Postbus 41882 
NL-1 0090B Amsterdam 
THE NETHERLANDS 
Tel: +31-20-592-5078 
Fax: +31-20-592-5155 

Notification of 
Invitation to Tender 

COSINE Service 51.1 , 
(X.25 Service Provision) 

The Eureka Project COSINE is funded by 
the COSINE member countries (Austria, 
Belgium, Denmark, Finland, France, Ger-

. many, Greece, Iceland, Ireland, Italy, Lux­
embourg, the Netherlands, Norway, Portu-

gal, Spain, Sweden, Switzerland, the Umed 
Kingdom, Yugoslavia) and the Commission 
of the European Communities, wijh the aim 
of establishing a pan-El.l"opean OSI stan­
dards conformant computer communica­
tions infrastructure for ocademic, industrial 
and public research. and development 
workers. 

As part of the i-mplementation phase of 
COSINE tenders will be. sought from organ­
isations for the COSINE X.25 service provi­
sion. The objective is to provide an inter­
national X.25 interconnect backbone net­
work service interlinking packet switched 
public data networks and private research · 
networks in the COSINE countries. It is ex­
pected that the initial contract will be for 
three years of service. This service will 
replace the existing "Pilot International X.25 

· InfrastruCture Service" which is provided by 
PTT Telecom (Netherlands) under contract 
to the Commission of the European 
Communities. 

Complete or partial tenders will be sought to 
achieve the service objectives, which are in 

. summary: 

1. The service will be made available for use 
for non-commercial traffic in connection with 
academic, governmental and industrial re­
search and development activities. It will be 
available also for non-commercial traffic in , 
the conteXt of other programmes and 
projects of the members of COSINE, _the 
European Community programme. 
2. The service providers will ensure that the 
project does not infringe any European laws 
or regulations. In particular this service must 
be set up with due regard to the Telecom­
munications and Standards-Policies in the 
COSINE 'countries and care must be taken 
to ensure that the Open Network Provisions 
and competition law are respected. 
3. The proposed prices should be related to 
the capacity pf th~ networ1< and not to the 

' amount of traffic carried. · 
4. The backbone subnetwork must be 
capable of offering a variety of access link 
speeds between 64 Kbps and 2Mbps. 

The tendering organisation(s) must be. 
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- experience in the implementation and the 
management of major . international 
projects; · 

- exPerience in OSI standards, applications 
and related products; 

- experience of multi-vendor systems and 
environments; 

- experience in the implementation and 
management of X.25 conformant net­
works is highly desirable. 

The working language of the COSINE 
Project is English. 

The closing date for the receipt of complet­
ed tenders is expected to be late ·in January 
1991. 

To receive a copy of the Invitation to Ten­
der, organisations should send the following 
information to the address below for entry 
into the COSINE register used for adminis­
trative and management purposes, organi­
sations which already have an entry in the 
COSINE register must reconfirm their inter­
est in this service to receive a copy of the In­
vitation to Tender: 

Name of organisation, address, telephone, 
fax, e-mail, and name of the contact person. 

Areas ·of primary and secondary technical . 
· expertise, plus references to other OSI 
projects undertaken. 

The register is a non-exclusive computer 
database containing similar references to all 
organisations that have expressed an inter­
est in the COSINE Project. Collaborative 
ventures will be welcomed for this project. 
where the tenderers are able to show the 
benellis to be gained from the collaboration. 
The COSINE Project Management Unij 
may assist, on request, with the creation of 
suitable collaborations. 

Interim COSINE Project Management Unit 
(S1.1) . -. 
do RARE Secretariat 
Postbus 41882 _ 
NL-1 009 DB Amsterdam 
The Netherlands 
Tel: +31-20-592-5078 
Fax: +31-20-592-5155 



THIRD COSINE_ USERS' 
FORUM 

You are cordially invited by the 
·EUREKA COSINE Project to attend or · 
send representatives to th~ third 
COSINE USERS' FORUM fo'r users 
and interested parties i~ the COSINE 
project. See agenda. 

DATE AND LOCATION OF 
MEETING , 

This meeting will take place on 
Wednesday, 14 November 1990; start­
ing at 14.00 hours, and ending at ap­
proximately 18.00 hours. The location 
will be the Dynasty Room A, Palais des 
·congres, Coudenberg 3,-Brussels. 

The meeting wi'll be organised by 
RARE (Reseaux Associes pour Ia 
Recherche Europeenne) and the Com­
mission of the European Communities, 

ESPRIT Conference 1990 organised 
by the European Commission, during 

· which there will be a presentation of 
the current status of the COSINE 
Project. 

OBJECTIVES OF THE MEETING 

The main emphasis of the User' Forum 
this year will be , the presentation of 
those COSINE pilot · projects and . 
services with a direct impact on the 
users - particularly the sub-project' P3 
(Pilot Activities to Support International 
User Groups) where there will be a pre­
sentation and discussion of a paper 
"Support for International User 

· Groups", prepared by members of the 
RARE Worki_ng Group on ·Information 
Services. (See also p. 11) 

on behalf of the COSINE Policy Group. If you would like to attend please com-
The date and location have been cho- plete -the . registration form below and 

_ -AGENDA 

14.00 Welcome, by the chairman of the 
COSINE Policy Group, Dr. Peter TINDE­
MANS, Min. of Education and Science, 

· P.O.Box 25000, 2700 LZ Zoeterr:neer, the 
Netherlands . · 
14.15 "COSINE Status '-Update" by Dr. _ 
Howard DAVIES, Director of the interim " 
COSINE Project Management Unit. 
14.30 "The Pilot lXI Backbone Service", by 
Mr. John DEVOlL of the lXI Project Team. 
14.45 "Support· for International User 
Groups", by Ms. Jill FOSTER, Chairperson 
of Working Group 3 Subgroup Information 
Services. 
15.10 Discussion 
:15.30 Presentations by Potential COSINE 
Users. 
16.00 Coffee/Tea 
16.30 Further Presentations by Potential 
COSINE Users. 

. 17.00 Presentations by Industrial Compa­
nies with an interest in COSINE service pro-
vision. 
17.40 Discussion 

· 18.00 End of meeting. 
19.00 Cocktail 

sen to . provide continuity with the return it as indicated. 
1111111111111111111,1111111111111111111111111111111_11111111111111111111111111111111 .. 111111111111111111111111111111111111111111111~11111111111111111111111111111111111111111 111111111111111111111111111111111111111111111111111111111111111111111~1111111111111111111 

REGISTRATION FORM 

Surname: First Name: ____ .:.____ _____ Title: 

Organisation or Company: 

Business Address: 

Fax Number: Telephone Number: 

Please register me for the Third COSINE Users' Meeting 

I shall/shall riot attend the cocktail party 

Signed: 

PRESENTATION 

Date: 

Would you like to give a short presentation (10 to 20 minutes) at ~he Users' Forum either _(if you ~rea netwo~k user) 
on your envisaged use of COSI_NE, or _(if you are a network_ serv1ce prov1der) on the serv1ces wh1ch you are mterested 
in providing?. If so, please spec1fy the title of .your. presentation. 

Title: 

Please return completed form to: Ms Marlou Heppenstrijdt 
CPMU -
c/o RARE Secretariat 
· Postblis 41882 
NL - 1 009 DB Amsterdam 
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Fax.: +31-20-592-5155 
Tel.: +31-20-592-5078 
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lXI NATIONAL COORDINATION COMMITT~E REPRESENTrATIVES 
Austria 

Representative 

Dr. Paul, Manfred 
Techn. Universitaet Wien 
Gusshausstrasse 25 
A -1040 Wien 
AUSTRIA 
Tel. + 43 222 58801 3605 
E-mail mpaul@tuvie.uucp 
Fax. +43 222 5054800 

Deputy 

Mr. Woeber, W. 
(For address see above) 
Tel. +43 1 58801 5503 
E-mail wwoeber@tuvie.uucp 
X.400 s=wwoeber;o=tuvie;p=uucp 
Fax. +43 1 5054800 

Belgium 

Representative 

Prof. Van Binst, Paul 
University of Brussels (ULB) 
boulevard du Triomphe CP 230· 
B-1 050 Brussels 

. _BELGIUM 
Tel. 
E-mail 
Fax. -

+32 2 641 3211 
vanbinst@helios.iihe .. rtt.be 

+32 2 64t 3816 

Deputy 

Mrs. Vandenbroucke. Rosette 
University of Brussels (ULB) 
Pleinlaan 2 
1 050 Brussels. 
BELGIUM 
Tel. +32 2 641 3210 
E-mail vandenbroucke@helios.iihe.rtt.be 
Fax. +32 2 641 3816 

CEC 

Representative 

Mr. Lambot, Jean Pierre 
rue de Ia Loi 200 
1 049 Brussel_s 
BELGIUM 
Tel. · 

E-maiJ 
Fax. 

+32 2 236 0201 
jpl@dg 13.cec.be 
+ 32 2 236 1156 

Denmark 

Deputy 

Mr. Villemoes, Peter 
UNI-C COPENHAGEN 
Vermundsgade 5 
DK - 21 00 Copenhagen 
DENMARK 
Tel. 
E-mail 
Fax. 

+45 45 83 9355 
rkupv@vm.uni-c.dk 

+45 45 83 79 49 

France 

Representative 

Mr. Michau, Christian 
Unite Reseaux du CNRS 
c/o Centre de C~lcul Recherche 
4 Place Jussieu 
75252 Paris Cedex 05 
FRANCE 
Tel. 
X.400 

Fax. 

+33 1 4427 4260 
C=fr;admd=atlas ;prmd=bitnet; 

ou=frors 12 ;s=michau 
+33 1 4427 4261 

Deputy 

· Mr. le Guigner, Jean-Paul 
REUNIR 
avenue du General Leclerc 
35042 Rennes Cedex 
.FRANCE 

· Tel. -
E-mail 
Fax. 

+33 99 362000 
lequigne@cicb.cicb.fr 

+33 99 383832 

Germany 

Representative 

Mrs. Foest, Gertl 
DFN Verein 
Pariser Strasse 44 
DW - 1 000 Berlin 
GERMANY _ 
Tel. 
E-mail -
Fax. 

+49 30 8842 9920 
foest@zpl.dfn .dbp.de 

+49 30 8842 9970 

16 

Deputy · 

Mr. Wilhelm, Martin 
(For address see above) 
Tel. . +49 30 8842 9930 
E-mail wilhelm@zpl.dfn.dbp.de 
Fax. +49 30 8842 9970 

Greece 

Representative 

br. Arvillias, Alexis 
Computer Centre "Democritos" 
Agia Paraskevi Attikis 
Athens 
GREECE 
Tel. +30 1 6515224 
E-mail amber@grathdem.earn 
Fax. +30 f 6532175 

Deputy 

Mr. Corovesis, Yannis 
PROGRAMME ARIADNE 
Arxelaou 28A 
116 35 Athens 
GREECE 
Tel. 
E-mail 
Fax. 

+30 004 4177139 
korov@grathdem .earn 

+30 771 5074 

Ireland 

Representative 

Mr. Walsh, Michael 
University College Dublin 

-Belfield 
Dublin 4 
IRELAND 
Tel. +353 1 693244 
E-mail walsh@irlearn.ucd.ie 
Fax. +353 1 694 409 

Italy 

Representative 

Dr. Valente, Enzo 
UNIVERSITA "LA SAPIENZA" 
Piazzale Aida Mora 2 
00185 Roma 
-ITALY 
Tel. 
E-mail 
Fax. 

+39 6 49914352 
valente@roma1.infn.it 

+39 6 4957697 



Deputy 

Mr. Liello,Fernando 
Universita di Trieste 
Via Valerio 2 
40100 Trieste 
ITALY 
Tel.+ 
E-mail · 
Fax. · 

+39 40 5603392 
liello@elettra~ts.infn.it 

+39 40 5603350 

Luxembourg 

Representative 

Mr. Decker, Pierre 
Ministere ·de !'Education Nationale et de Ia 
Jeunesse 
rue Aldringen 29 
2926 Luxembourg 
LUXEMBOURG 
Tel. . +352 46 80 25 04 

· E-mail · p_decker@eurokom.ie 

Netherlands 

Representative . 

Mr. Reijs, Victor 
~URF 
PO Box 19035 
3501 DA Utrecht 
THE NETHERLANDS 
Tel. 
E-mail 
Fax. 

Deputy 

+31 30 310290 
reijs@surfAet.nl 

++31 30 340903 

Mrs. Jeunink, Evelijn 
(For address see above) 
Tel. +31 30 310290 

jeunink@surfnet.nl 
+31 30 340903 

E-mail 
Fax. 

Nordunet 
(Finland;-Iceland, Norway and Sweden) 

Representative 

Mr. Kvittem, Olav 
University of Trondheim 
·N-7034 Trondheim 
NORWAY . 
Tel. , +47 7 596981 
Fax. +47 7 552586 
E-m-ail kvittem@elab-ru nit.si ntef. no 

Deputy 

Mr. Villemoes, Peter (see under Denmark) 

·~ 
Portugal 

Representative 

Mr. Neves~ Joao 
INESC - Porto 
lg. Mompilhar 22 
P-4007 Porto Codex 
PORTUGAL 
Tel. 
E-mail 
X.400 
Fax. 

+351 2 321006 
jneves@inescn.ctt.pt 

S=jneves ;p=inescn ;a=ctt;c=pt 
+351 2 318692 

Deputy 

Mr. Silva, Jean 
· Institute Superior Technico 
Centro de Informatica do I.S.T. 
P=1 096 Lisboa Codex 
PORTUGAL 
Tel. 
E-mail 
X.400 
Fax. 

+3511.801 l72;ext.1416 
ejsilva@ist.utl.pt 

s=edsilva;o=ist;p=utl ;a= ;c=pt 
+351 1 899 242 

Spain 

Representative 

Mr. Barbera, Jose . 
IRIS, FUNOESCO 
Alcala 61, 4 .Pianta 
28014 Madrid 
SPAIN 
Tel. ++3414 351214 
E-mail barbera@iris-dcp.es 
Fax. ++34 15 227489 

Deputy 

Mr. Blanquez, Carlos 
(For address see above) 
Tel. +34 91 4351214 

blanquez@iris-dcp.es 
+34 91 5227489 

E-mail 
Fax. 

Switzerland 

Representative 

Mr. Gilli, Peter 
Room HAW B 14 
Haldeneggsteig 5 
8092 Zuerich 
SWITZERLAND 
TeL 
E-mail 
Fax. 
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+41 1 2618176 
gilli@verw.switch.ch 

+41 1 2618133 

Deputy 

Mr. Brunner, Tomas 
Geschaftsstelle SWITCH 
8092 Zuerich 
SWITZERLAND 
Tel. +41 1 2618179 
E-mail brunner@verw~switch.ch 

Fax. +41 1 2618133 

United Kingdom 

Represent"tive 

fy1r. Smith, Jan 
Joint Network Team 
Chilton, Didcot 
Oxfordshire 
UNITED KINGDOM OX11 OQX 
Tel. +44 235 44 67B1 
. E-maif i.smith@rl.ac.uk 

· Fax. +44 235 44 5808 

Deputy · 

. Mr; Seymour, John A. 
University of London 
20 Guilford Street 
London WCIN 1 DZ 
UNITED KINGDOM 
Tel. +44 1 4058400 ex 315 

Fax. 
jas@ean.ac.uk 

+44 1 242 1845 

Yugosl.avia 

Representative 

Dr. Jerman Blazic, Berka 
lnstitut "JOZEF STEFAN" 
P.O. Box 100 
61000 Ljubljana 
YUGOSLAVIA 
TEL. +3861 21 4399 
E-mail 

jerman-blazic%ijs.ac.mail-yu@surfnet.nl 
Fax. +3861 219 385 

Deputy 

Mr. Bonae, Marco ; 
(For address seeabove) 
Tel. +3861 21 4399 
E-mail bonac%ijs.ac.mail.yu@surfnet.nl 
Fax. +3861 219 385 

Information correct at time of going 
to press. 
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os·l {OPEN SYSTEMS INTERCONNECTION): 
. -THE COMMERCI.AL BENEFIT . 

OSI is not aoout selling more products to 
new rruukets. ·For a supplier, it is about 
achieving. and maintaining access to large 
core business markets. During the 1990s 
OSI, in 1t:S various facets, will increasingly 
become a requirement of users from suppU­
ers. Already the picture is emerging. For ex­
ample, ·today no major systems supplier 
would~ credible without sui_Jport:ing X.25 
for wide area networlcing and either Ether­
net CSMNCD (Courier Sense Multiple 
Access/Collision Detection) or Token Ring 

· type LANs (Local Area Networks). By the 
. end of the century, supJ>ort for a wider range 

of OSI standards will be taken'for granted. 

OSI is needed by Users. Not only does it 
form the heart of the much vaunted drive to 
open systems, but it has value in its own 
right OSI Pr-ovides the means of extending 
communications between hitherto isolated 
systems, within the company and outside 
with customer and supplier organisationS. I~ 
increasingly features as an eSsential require­
ment of government IT contracts. The data 
collected for this publication show that over 
55 per cent oflarge commercial companies 

· in Europe and the USA already have or are 
considering an-OSI strategy. 

The strategic importance of 051 

A. Users -

OSI is important strategically to ooth users 
and suppliers, Neither party can afford to ig"' 
· nore it aS it offers them the opj)ortunity to 
operate more effectively as businesses: 

The use of IT continues to grow as it proves 
to be an increasingly vital element of a suc­
cessful bUsiness. With this growth, the prob­
ability of the need for interconnecting differ­
ent systems also grows. This is especially 
true as organisations seek to exploit fully 

. their investment 

Strategic business issues are driving the 
need for companies to communicate across 
ooundaries - geographic, depart:rnental, ap-

plication and corporate. Inevitably, this 
leads to a growing need for multivendor 
systems interc6nnection. 

One of the most effective ways of improv­
ing efficiency and reducing costs is automa­
tion. In the past, automation has been con­
fined largely to well-defined areas: manu­
facturing, management services, 
distribution, finance etc. In each of these it 
has brought many benefits and improved 
efficiency. However, if companies are gcr 
ing to continue to improve efficiency and 
reduce costs, they will need to link these iscr · 
lated but related systems. Inevitably, these 
systems will be from a multiplicity of ven­
dors and support a variety of protocols. OSI 
offers the only long-term key to multiven- . 
dor connectivity in such an environment 

In addition to being strategically important 
to users, OSI also brings a further important 
~nef~.t to users. It gives them supplier inde­
pendence. No longer is an organisation 
locktXI into a supplier through proprietary 
communications protocols. Instead, ·it can 
choose the best system for the problem. 
Users are already exercisD:g this power.· 

· B. Suppliers 

For the suppliers, OSI is especially impor­
tant strategically. The overriding reason is 
the demand for multivendor intercolll!ec-

. tion from customers. Increasingly, hetercr 
geneous systems are ·becoming inevitable . . 
In order to supply successfully in such an 
environment, a vendor needs to be confi­
dent it can impose its ·network architecture 
on the industry or adopt the next best option 
by implementing an independent standard­
OSI. No supplier,- with the exception of 
ffiM, sufficiently dominates the mruket to 
hope to impose their own architectural solu­
tion. Although it will take many years, the 
foundations are in the process of being laid 
for an industry where only two communica­
tions architectures suivive: OSI and SNA. 
There are two supplementary reasons for 
adopting OSI: 
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the ' cost to individual suppliers of retain­
ing multiple pnxluct ranges with different 
network protocols and architectures is 
prohibitive. 

OSI provides an opportunity for suppliers 
to enter new rruukets where they have not 
been strong traditionally. With open com-

. munications they can supply a small part 
o( a system without needitig' to have total 
. capability. 

User needs 

. The figure shows when users expect to · 
regin using individual OSI standards during 
the next five years. It is based on the results 
of a sUIVey of over 100 users in Europe and 
the US. 

Based on·this analysis, standards can be split 
· into four groups according to the speed with 
which-users expect to start using them. 
These are: 

established stanqards which organi~tions 
are already using in large numbers. They 
include X.25, 8802/3 CSMNCD, 8802/5 _ 
Token Ring 

I 

emerging standards which organisations 
are just beginning to use. They include 
FTAM and X.400 

.· new standarru; which organisations are. 
keen to use .. They include FDDI, OSI net­
woik _management, X.500, 0$1 security 
andEDIFACf 

new standards which organisations are un- . 
certain about. They include Virtual Termi­
nal, OSI Tt.:insaction Processing, JTM and 
ODA. 

The key OSI standards of 1990 to 1995 will 
be those in the second and third categories, 
with the addition of ODA and exclusion of 
OSI security. ODA will play an important 
role in raising the fimctionality of OSI. OSI 
security, on the other hand, is unlikely to ' 
reach technical stability 'early enough to 
have a significant impact during this period. 



Adopting a standard is only the first stage 
for risers. Experienced users of emerging 
standards such as X.400 and Ff AM, raise 
two additional issues: 

how to extend the use pf the standard 
tln:Oughout the organisation. 'This process 
is typically expected to take more than 
five years 

how to extend the fimctionality' of stan­
dards already in use by the adoption of 
higher layer standards, such as EDI­
FACfandODA. 

Supplier response -

Supplier OSI strategies can be split into two 
groups: 

those adopting an architectural approach 

those adopting a gateway approach. 

X.25 

8802/3 

8802/4 

8852/5 

FDDI 

X.400 

FfAM 

VT 

TP 

JTM 

Network 
Manage~ent 

X.500 

Security 

ODA 

ED IFACT 

Key: % of respondents 
using the stan~ard 

1990 

0% 

_ OSI {OPEN SYSTEMS INTERCONNECTION): 
- . THE COMMERCIAL BENEFIT I 

The first group comprises all major systems 
. suppliers with the exception of IBM which 

· falls into the second group. IBM sees SNA 
and OSI as complimentary. Both are con­
sidered part of IBM's Systems Application , 

_ Architecture (SAA). SNA is intended for 
IBM-to-IBM communications. OSI is 
intended for non-IBM-tO-IBM communi­
cations. 

In the first group, suppliers are migrating 
their own proprietary comniunications ar­
chitectures towards OSI. So, for example, 
DECnet Phase IV becomes DECnet/OSI 
Phase V. Most suppliers have reached the 
stage of integrating OSI protocols in their 
architectures up to and including the trans­
port layer. Proprietary applications continue 

1992 

to be supported by additional proprietary 
protocols on top of the transport layer. OSI 
applications are supported by full seven 
layer OSI stacks. 

· It is unlikely that suppliers will migrate thei! 
proprietary architectures to full OSI before 
the end of 1995. The first stage towards this 
is when upper-layer implementations, such 
as X.4oo, become native rather than gate.: 
way solutions. This is when proprietaiy ap­
plications use X.400 for messaging rather 
than proprietary protocols. Such develop­
ments are only likely towards the end of the 
five-year period and the migration is unlike­
ly to be complete, with proprietary_ protocols 
being retained for more complex proce­
dures such as transacti<?n ~sing. 

1995 Post 1995 

1-25% ~ 26-50% 51-75% 76-100% 
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051 {OPEN SYSTEMS INTER-CONNECTION): · 
THE COMMERCIAL .BENEFIT 

OSI developments and opportunities, 

suppliers should make certain they have a 
coherent OSI strategy with products to 
back it up, The market 

The table provides projections from 1990 to 
·1995 for . the OSI marlcet in France, 
Germany, the UK and USA. Each figure 
represents the proportion of International 
Standard (IS) conformant shipments to . 
large organisations, in all of the collltries; 
that require a supplier to support each bSI 
standard. This measure illustrates the pro­
portion of the IS marlcets that suppliers will 
be barred from if they do not support a 
}Eticular standard. 

The. major conclusions arising from these 
projections are: 

.-

the penalties of not supporting individual 
OSI standards can be extremely high. For 
example, if a supplier does not offer X.25 , 
on its systemS in these countries today, it is 
effectively barred from 30 per cent of the 
IS marlcet amon~st large org311isations 

these penalties are growing in two re- · 
spects. Firstly, an increasing number of . 
organisationS will require support of each 
individual standard. For example, 3 per 
cent ofiS shipments to large organisations 
require FfAM support today, by 1995 
this will have grown to 42 per cent See­
ondly, organisations will require support 
for . an increasingly wide range of OSI 
standards. For example, by 1992 suppli­
ers will ·be required to support OSI net­
wotk management, X.500, and ODA in 
addition.to the standards supported today 

the most important standards to support 
today are established netwotk standards 
such as X25, 8802/3 CSMA/CD and 
8802/5 Token Ring. These standards will 
remain important over the next five years 

by 1995, X.400. and FfAM will have 
reached the same level of requirement that 
users have for X.25 tOOay 

a significant number of users will require 
their suppliers to support OSI netwntk 

manageme11:t, X500, ODA and EDI­
FACf by 1995. For example, by 1995 
some 20 per cent ofiS sbipments to large 
organisations will require support for OSI 
netwotk management 

OSI Transaction Processing . will not 

suppliers should support standards across all 
their key product rang~ 

suppliers can afford to migrnre their com­
munications architectures towards OSI at 
a steady pace, 

Proportion of annual IS shipments to large organisation in France, FAG, UK 
and the USA that 'require a supplier to support ,each individual standard (%). 

1990 1991 1992 .1993 . 1995 

X.25 30% 
8892/3 CSMA/CO 34% 
8802/4 Token Bus 5% 
8802/5 Token Ring 23% 
FOOl 0% 

X.400 6% 
FTAM 3% 
Virtual Terminal 0% 
OSI Transaction 0% 

Processing 

OSI Network Manageme_nt 1% 
X.500 2% 

OOA 0% -
EOIFACT 0% ' 

Implications 

Some of the implications of O~I are: 

users and suppliers cannot afford to ignore 
OSI, 

users must convey their OSI requirements 
to suppliers, 

for extemru communications require­
ments, users· should always explore OSI 
options, 

for multivendor internal communica­
tions, users should consider OSI options, 
especially where more than two vendors 
systems are involved, 

users should make sure they are aware of 
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39% 50% 60% 71% 
. 39% 43% 47% 52% 

6% 8% 10% 12% 
29% 35% 39% 47% 

1% 2% 5% 17% 

10% 17% 27(% 48% 
7% 14% 22% 42% 
0% 1% 2% 7%;. 
0% 0% 1% 4% 

1% 3% 6% . 20%-
2% 4% 8% 23% 

1% 2% . 6% 15% 
1% 2% 3% 7% 

suppliers should continue to invest effort 
into the stan~ making process as OSI 
is the long-term future for data communi­
cations, 

suppliers should continue their efforts to 
reassure and educate users about the via­
bility pf OSI through such initiatives as 
EuroOSinet, OSINET and their numer-
ous OSI primers. -

Summary of Report by: 
Janet BRUCE, Richard KEE and_ R!ter 
QUINN 
OVUM Ltd. 
7 Rathbone Street 
WNDONW1P 1AF 
U.K. 
Tel. +44-71-255-2670 
Fax. +44-71-255~1995 
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lnteroperability and Conformanc·e Testing in. . 
(Testing Technology for Communication Network for Manufacturing Applicatio 

Esprit Project 2292 
Interoperability testing and conform­
ance testing technology in an 
industrial environrhent (CIM - Com­
puter Integrated Manufacturing) are 
the tasks under Esprit; project 2292 
(TT -CNMA). There are two res~arch 
topics which are linked to the CNMA 
Esprit project: Manufacturing Mes­
saging Specification (MMS) and Net­
work Management (NM) protocol~. In 
these two areas, interoperability test­
ing has also been developed; in con­
formance testing, a new technology 

. for testing the interface t~ MMS 
(MMSI) has been developed. 

The TT -CNMA project concerns 
developing testing technology for 
equipment forming part of a commun­
ications network in an industrial 
environment. Networks used in 
factories include 802.3 and 802.4 net­
works. This project is closely related 
to the CNMA Esprit project 2617, the 
main interests of which are industrial 
exchanges exemplified by a protocol 
such as MMS); there is also a strong 
interest in network management. 

The project includes a number of 
topics which ar~ a continuation of the 
testing activities of Esprit project 955 
known as CNMA phase 3. They in­
clude: 

- testing of Routers ~nd Mac Bridges; 
- automatic transl~tion of TTCN test 

cases to executable language state­
ments 

Specific attention will be given below 
to those tasks which are more closely 
connected with CNMA and which in­
troduce entirely new features, namely: 
inietoperability testing and interface 
testing. 

The TT -CNMA project partners are: 

ACERLI 
Alcatel-TITN-ANSWARE 

.BMW 

Frauenhqfer-IITB 
Swedish Telecom 
SPAG 
TN C. 

They represent a test centre, develop­
ment companies, and one user. 

From· conformance testing to 
interoperability testing 

Conformance testing is now · a well 
advanced technology. There are 
-testers for layers 1 to 7 pf the OSI 
architecture and for different profiles 
(industrial and office). Conformance 
testing can be defined as verifying that 
a given implementation conforms to 
be a standard. Every detail of the 
standard should be checked. Conform­
ance testing increases the probability 
that implementations . will inter­
operate. 

Interoperability consists of verifying 
that two or more implementations are ' 
able to · communicate which each 
other. In th~ main it is valid behaviour 
that is checked; invalid behaviour is 
the s-qbject for a conforma11ce tester. 
Interoperability will also cover those 
areas which are not in . tbe realm of 
conformance but are more relevant to 
real environments (like multiple con­
nections and load testing). 

Interoperability testing has, until now, 
been performed relatively infolmally. 
Some manufacturers have interopera­
bility platforms wh.ich are equipped to 
exercise interoperability in an homo­
geneous envir~n.ment. However, prob­
lems often arise when different equip-
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ment from various manufacturers has· 
to intercommunicate. Generally this 
happens in the course of a project in 
the final integration phase. Often, 
there is limited time available to per-

.· form this task. So -in most cases, the 
application will be performed directly, . 
and, sometimes, when circumstances 
·are favourable, test programmes will 
be run. A protocol analyser will be 
used at this stage. 

Some large exhibitions have provided 
occasions to demonstrate the inter­
operation of equipment from more 
than one source. To ensure the success 
of · these demonstrations, rigorous 
project planning and test defmition 
have been required. For instance, the 
exhibition ENE '88 incorporated con­
formance testing, followed by inter­
operability testing. 

A preliminary phase, before attempt­
ing interoperability, is to submit im­
plementations to conformance testing. 
It is useful to detect as many potential 
problems at as early a stage as 
possible. The particular difficulty in 
interoperability testing is that it is not · 
easy to ·detect, at first, which of the im­
plementations is responsible for fail­
ure. In conformance testing, when a 
fault is detected. it is generally the im­
plementation under test which is re­
sponsible. Thus, a conformance test­
ing campaign will allow of the elimi­
nation of the initi~ problems, and 
provide a "safer" 'environment for sub-

. sequent operation. 

lnteroperability testing 

The task ·of interoperability testing in 
the TT -CNMA project involves three 
partners: 
-a test centre- ACERLI; 
- and two development cornp<mu~s 



'nteroperabili,ty and Conformance Testing in TT-CNMA 
(Testing Technology for Communication Network for Manufacturing .Applications) 

· Esprit Project 2292 · 
Siemens and Alcatel-TITN-
ANSWARE. 

Before commencing the interoperabil­
ity work;_ the partners had to select to 

· which protocols it would apply. Pref­
erence 'was given to an application 

mentations under test (IUTs)· and acti­
va~e requests through the upper· inter­
face. Thus exchanges are created over 
the network according. to predeter~ 

mined, scenarios. Stimulators can be 
realised in several ways. 

level protocol which would exercise a The basic way is to implement the 
complete seven layer profile and thus stimulators directly according to the 
be a more significant exercise. The specifications. This is easy to achieve 
natural candidates were the MMS pro- when ~he interfaces consist of a limited 
tocol, which is prevalent in industrial number of requests. It is more compli-
communications, and network man- cate if the interface consists of a large 
agement, one of the main interests in· number of requests, as is the case with 

h 
· MMS. Then it is advisable to use a pre-

t e current phase of the CNMA 
written program and to port it onto the 

project. Two different teams worked -
equipment to . be tested There are 

on each of the two interoperability test 
some conditions which must be ob­

tools, and relative freedom was left to 
r---------------+---------., served . in order to 

achieve the port- . 

Observer , 

them for the choice of architecture. 
Too many constraints were not im­
posed, because, since it is a new area 

ing: 
the program must 
be written in a 
portable lan­
guage (e.g. C 
language); 
the stimulator 
must use a mini­
mum of system 

Fig. 1 functions; 
the stimulator 

must be written to an ideal interface 
w_ith the implementation to test. 

·observers 

tion of the data. This is not sufficient to 
help the interoperability troubleshoot­
er. A more sophisticated tool would 

· give a clear decoding of the data at the 
various ISO layers. In addition it 
would give an_ initial analysis of the 
problem detected (for· instance no re­
sponse to an MMS read variable). 
Such a tool, observer or protocol anal­
yser is currently being developed in 
this project. 

lnteroperability test manager 

The equipment being tested belongs to 
the factory world. It is not a mini-com­
puter but more frequently · a program­
mable ·controller or a numerical con­
troller: Generally, there is neither a 
printer nor a · mass storage unit at­
tached to such equipment. So the test 
programs cannot be stored locally but 
mu~t be loaded from a special system. 
The results of the tests also cannot be 
printed locally but have to be trans­
ferred to a re·mote system. Generally a 
programming console would enable 
remote loading of the programmable 
controllers. However the environment 
here is heterogeneous, and instead of 
having one programmable console for 

· e·ac~ device, it is preferable to have . 
one central system, the interoperabili­
ty test manager, which stores all the 
test programs. 

When such. a central unit is specified, 

. of research, it was valuable and inter­
esting to have different approaches for 
later comparison. As will be seen, 
there are speCific constraints with · 
these two protocols, which give rise to 
differences in the architecture of .the 
tester. The generic architecture will 
first be presented and then its adapta­
tions t~ different environments (Fig. 1: 

The way to resolve an in­
teroperability ·problem is r-----.J...__-----------'-----=----. 

Generic Tool Architecture). 

Stimulators 

The .stimulators are the test programs 
that are implemented on the imple-

· to use a line analyser that 
will display !he · protocol 
data units (PDUs) . ex­
changed.- There ;Ire line 
analysers available for 
802.3 networks, fewer 
for 802.4 networks. Most 
of them present an ele­
mentary decoding of the 
data, for .· instance an 
hexadecimal presenta-
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a protocol has to be defined for com­
munication with the devices and sup­
port of the downline load. In this latter 
case, the stimulator only has the role of 
initiating the communication and load-- . 
ing the test program. 

MMS interoperability tool 

There is one difference compared to 
the generic architecture presented 

_ above: the MMS client, which is de­
scribed below (see :under MMSI 
(Manufacturing Message Specifica­
tion Interface) conformance testing), 
will provide an MMSI operi interface, 
and can be accessed by the test pro­
gram. However on the server side, the 
system does not provide access. 
Therefore the application program it­
self will be used to respond to the se­
quence generated by the client (Fig. 2: 
MMS Interoperability). 

Observer 

NM (Network Manager) 
interoperability tool 

The frrst architecture proposed is de­
-scribed (Fig, 3: NM Interoperability Ar­
chitecture: FirsfProposal). There is a 

. stirimlator on both sides of the inter­
action. 

The specific characteristics of network 
management protocols are: 

a limited f!Umber of network manag­
ers on a given network, in fact, .users 
would like to have only one. General-

Esprit Project 2292. -
ly the network man­
ager systems come 
with local storage fa­

IUT 
NMAgent 

cilities ·and printers. t-----J.------.,.---.....;..-"'""'r!'4---.-~r-:r----l 
So, there is less in-
centive to provide a 
separate interopera- Network 802.3 

r----,-----~--~r-~~~~~~ 
bility test manager, 
as in the testing 

MMS; L _ _l~O~b=se~rv~~~L_ ______ ~~~~~--~~~_j Fig. 4 
the network agents 
do not prov1de an open programming ing tool, which has been d~veloped by 
interface. . Frauenhofer-IITB. · 

I?iscussion about the latter characteris­
tics with the partners in CNMA led to 
another proposal which is · described 
(Fig. 4: NM Interoperability); this in­
cludes an external stimulator. This pro­
posal was made possible because of the 
nature o( Network Management. -It is 
possible to create stimulati9n of this pro­
tocol by way of an external action. For 
instance by repeating an error a certain 

Fig. 3 

number of times, it 
will be possible to test 
the detection of a 
threshold (e.g. num­
ber of CRC errors). 

Calendar · 

The frrst version of a 
prototype of the inter­
operability te'st sys­
tem has been under 

test at the CNMA project 

The MMS protocol is used to communi­
cate between industrial equipment. . It 
specifies a series of actions such as read­
ing a variable and downloading a pro­
gram.- Different, types of variables are 
defmed. 

The two entities con:ununicating through 
MMS are the client and the server. The 
client issues requests (for example, to 
read a variable) and the server responds 
to the request (for example, by returning 
the value of a variable). The "MMS pro­
vider" is the layer that provides the cod­
ing services enabling the transformation 
of an internal request into a PDU that is 
transmitted on the network (see Fig. 5: 
MMSModel) 

An MMS conformance testing tool al- ' 
ready exists -from a previous related Es; 
prit project (CNMA Phase 3). The prin­
ciple of the testing is simple: it consists 

pilot site in Stuttgart. A sec­
ond version will be designed 
and developed late in 1990 
and will be installed at the 
end of the year in a trial envi­
ronment at ACERLI. MMS Provider MMS Provider 

From MMS to MMSI 
Conformance testing 

The MMS interoperability 
- tester described above shares· 
·some common features with 
the MMSI conformance test-
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lnteroperability and Con-formance Tes~ing in TT-CNMA 
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Esprit Project 2292 
in verifying the coding function by send­

, ing bOth correctly and incorrectly coded 
PDUs. A "lower tester" }"ill generate the 
PDUs and send them on the network; it 

· will also receive the responses fi:.om the 
other party in the exchange. An "upper 
tester" has to be programmed in the IUT 
and will receive or send the primitives at 
the provider interface (Fig.- 6: MMS 
Tester). 

' 
The upper tester is made by the vendor 
which offers the implementation for test­
ing. The MMS protocol includes as 
many as 85 services and the production 
of a testing program for all these can be 
very tedious. It would be preferable to 
have a testing program available in 
source code and port it onto IUT. How­
ever, until now, this has not been easy to 
achieve because the intenace with the 
MMS provider was not defmed. ·This is 
changing in the new MAP specification. 
Normally, the QSI 7-layer model re­
quires conformance to the rules of the:­
exchange, to the protocol. There is no 

·- obligation on conformance in how a ser­
vice is offered by the layer. This rule ap­
plies to all layers from one to six; it 
changes at layer 7, the top level. The ap­
plication sits on layer 7. Users wish to be 
able to port their application program 

Fig. 6 

The range of problems confronting-this 
tool differ somewhat from those dealt 
with by other protocol conformance test­
ing tools. Ho~ does one test an inter­
face? The primitives at the MMSI have 
to be generated; two kinds of action will 
follow. The first type of action will re-

Fig. 7: MMSI Tester): for instance, the 
lower tester should generate a PDU only 
after the upper tester has prepared the 
UIT to expect it. 

· Conclusions 

main local (for instance, there is a whole The experience of previous CNMA 
set of actions which implement local in- phases and the current TT -CNMA 
temal representation). The second type project shows that conformance and 
of action will cause the issuing of a PDU interoperability testing improves the 
over the network and, therefore, resem- quality of implementations and is a vital 

ble the MMS testing ser~~~~~~fa~c~toQ!r:..J!in!......Q!!!!)@!g!!,~th~e~n~· s~k~an~d~re~­
availability of a st:afldard-
ised interface, such as 
MMSI, makes it possible 
to build a test program 
for the 85 MMS services, 
which can be ported onto 
the target system to be 
tested. ·Hence, the vendor 
is · freed from writing a 

Fig. 7 

large upper tester . pro- · +-~,:-----~"--------------'--....._--+1 
~ j 

gram. !-----------~--------------------------------;---~ 
The . test program communicates . with 
the _ te~t system; it receives commands, 
which represent primitives that ha;ve to 
be passed to the interface. When the test 
system receives the response, it sends it 
back to the test program. This communi-

cation is achieved us­
ing a so called test · 
management protocol 
(TMP). The two com- · 
municating entities 
are on one side the test 
program (upper test 
agent UTA) and on 
the other side the up-

sources · involved in commissioning a 
multi-vendor pilot. 

This project incorporates several variet­
ies of testing tools, depending on: 
-the type of protocol (NM, MMS); 
~ the availability of an interface (MMSI); 
-the type of testing (conformance, inter-

operability). 

Consequently, the · architecture· of the 
tools can be seen to be significantly dif-

: per tester (UT), which 

. ferent and worthy of note: The experi­
ence gained during_ the trials both in 
Stuttgart and then at ACERLI will pro- . 
vide a basis to draw conclusions and to 
determine the most appropriate direction 
for improvements to the tools. ~-,------------------------------------------! is located in the test 

. from one system to another; therefore, a 

. standard programming inlerface is need­
ed. For MMS such an interface has been 
defmed and is called MMSI. 

The Esprit project TT -CNMA includes a 
new tool, an MMSI conformance tester. 

system. The lower tester performs iden-
tical functions to those of the MMS con­
formance tester, i.e.generation and re­
ception of PDUs. Of course, the upper 
tester and the lower tester have to syn­
chronise their actions; this is done using 
an internal. communication protocol (see 
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NETWORKING IN THE , FORMER 
GERMAN· DEMO'CRATIC REPUBliC 

It will be of interest to readers of 
'"IES News" to b.e informed of the 
present state of research networking 
·and plans for improvement, particu­
larly linkages with DFN and WIN 
(the German Network for Science, . 
see IES News, No. 27), in the n·ew 
German Federal States, Jhe fonrier 
German Democratic Republic 
(GDR). The information below is 
based on two articles published in 
DFN Mitteilungen, June 1990. 

In contrast to their colleagues in the 
West, re~earchers in the former 
GDR at present have virtually no 
possibility of rapidly accessing 
public databases or information, 
whether the sources are located in 
the former GDR or outside. There 
are also obstacles to a free exchange 
by electronic means of research 
ideas or information between re­
search groups at different locations. 
This makes participation in interna­
tional research programmes such as 
high-energy physics, virt~ally Im­
possible. 

There ' are point-to-point intercon­
nections between research institutes 
by means of leased PTT lines and 
operator-assisted dial-up access is 
possible to national databanks. This 
method is also used to access via a 
PAD and the Moscow X.25 node, 
databanks of other CMEA (Council 
for Mutual Economic Assistance) 
countries. Some experience has 
been. acquired in Local Area Net­
work (LAN) techniques and office 
automation. 

A public data packet network was 
planned to become available during 
1990 with some 4000 connections, 
of which 40 are intended for the 

Academy of. Sciences [Akademie 
der Wissenschaften (AdW)] and 75 
for universities. 

There are two principal organisa­
tions responsible for networking, 
the Institute for Informatics and 
Computer Science (IIR) of the AdW 
and . the Technical University at 

' Dresden (TUD). It is estimated,that 
the 50 institutes of the AdW have 25 
·ooo researchers_, with universities 
accounting for appfox. 30 000 and 
100 000 students, all potential users 
of a research network. 

Work on networking commenced in 
1973, leading to the establishment 
of the COII).puter network DELTA in 
1980. The impetus to this was given 
by the necessity of interconnecting 
the two Soviet main-frame comput­
ers BESM-6 (1 MIPS, 750 kbytes 
memory) of the AdW at Zeuthen 

· and Berlin. At about the same time·, 
the applied research branch of the 
Data- processing Combine began 
working on the development of a 
computer communication ·network· 
which was derived from the opera­
tor-assisted manual, dial-~p system 
to allow daily routine co~munica­
tion between the computers of this 
Combine throughout the former 
GDR. It was .possible to transfer 
files between smaller computers to 
IBM-360/370 Ryad computers and 
between these. The DELTA net-:­
work, using a packet switching ·sys­
tem called KOMET, developed at 
the IIR, but based on the OSI refer­
ence model, involved three nodes i.n 
the Berlin area and one each in 
Potsdam and Dresden. A further 
node in Prague was con_nected from 
time to time allowing interconnec­
tion to . Sofia, Bulgaria. The nodes 
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were interconnected by leased lines 
of 2.4, 9.6 or 48 kbits/sec. 

The network was used for file trans­
fer and interactive messaging· (mes­
sages of restricted J~ngth). Remote 
job queuing and return of output 
was possible .. · 

The DELTA network was the first 
such facility in the CMEA countries 
and there were several abortive 
attempts to · link DELTA with re­
se-arch networks in other. countries. 
Following the taking out of service. 
of the many connected computers, 
especially the BESM-6s at the end 
of the 1980s, DELTAwas 'taken out 
of service. 

IIR commenced iii the early 1980s 
to develop a bus-oriented multi-mi­
croprocessor system .. which also al­
.loweo connection to X.25 (80). This 
technology was th~n applied to set 
up an experimental data network 
with three nodes (2 in Berlin and 1 
in Dresden)' interco.nnected by 
means of leased lines (2'.4, 48 and 
64 kbit/sec.). The performance 
however did not allow making this 
available publicly. A modular sys­
tem to meet the expected demands 
is cur;ently under development. 

Conformance testing too has re­
ceived some attention and the TE­
KOS conformance .test system has 
been developed for this application. 
This is implemented on a VAX/ 
VMS compatible computer and has 
been used to check conformance of 
an OSI session implementation with 
ISO 8327. 

Contact was established in Novem­
ber 1989 with DFN-Verein with the . I 
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aim of using the DFN experience to 
provide· intercommunication both 
between researchersin the former , 
GDR and others outside the former 
GDR; especially in the FRG. The 

. first result of this contact was the 
proposal for a research project' to 
make DFN serv-ic~ available to re­
searchers in the former GDR. 

The project has the following main 
objectives: 

setting up a communications in­
frastructure for research insti­
tutes and organisations 

introduction and application of 
OSI -conformant services 

acquisition of experience in us­
. ing the DFN services and X.25 

connectivity _ 

setting up of a model for exploit­
ing communication services for · 
other sectors of the economy 
based on using a public packet­
switched data network. 

In the short term, using the existing 
leased lines, IIR, the Humboldt 
University in Berlin, the Institute 
for High-Energy Physics at Zeuthen ' 
and TUD are to have access to the 

0 

DFN services. The time scale was 
mid-June 1990, and a start was 
made during the Industry Fair at 
Hannover when a demonstration of 
E-mail between IIR and DFN and 
FT AM between TUD and DFN was 
successful. 

In the mid-term, access of research 
centres in the new German Federal 
States to partners in the FRG, using 
WIN, is a project proposal which is 

being examined by DFN Verein and 
AdW with -support of the respective 
Research ministries. The proposal 
envisages connection (to DFN) for 
the most important research centres, 

/ i.e. Berlin, Dresden, Leipzig, Pots­
dam, Chemnitz, Jena, Magdeburg, 
Halle and Rostock, and DM 1.5 m~l­
lion have been· made availa_ble by 
the . two ministries (BMFT, the 
Bundesministerium fiir Forschung 
und Technolog!e -the Ministry for 
Research and Technology, contrib­
uting two .. thirds). The infrastrJic­
ture is to be established in collabo­
ration with the PTT administration, 
allowing for the availability _dates 
of the pub}ic network: · 

In the ~ong term, the pilot project 
should establish the parameters for 
interconnecting the research centres 
in the former GDR and institutes 
with WIN: 

The · practical realisation of this 
l 

project is planned as follows: 

transfer, ·remo~te job entry), whilst · 
the other is earmarked for E-mail 

0 and databank access 0 

connection to other centres will 
be by provision of further X.25 
UVs with leased lines and PADs . 

Based on 
SATTLER 0 

ADLER. 

articles 
and 

by Claus 
Hans-Martin ·' 

~ Further information from: 

DFN Vere'in 
Pariserstrasse 44 
DW 1000 BERLIN 15 
Germany 

Tel. +49-30-88429920 
Fax. +49-30-88429970 

To Our Readers 

IES News welcomes contributions 
or letters dealing with computer net­
works, electronic document inter­

connection to WIN is via a 
64kbit/sec. line to the DFN-Vere-

. change, relevant standards and other 
aspects of electronic comrimnica­

in premises. Costs are allowed tion. 
for . in the project budget. r 

Readers are also reminded of the re-
X.25 connection (UV) to the 9.6 · quest to indicate whether they wish 
kbit/sec. leased lined to the other to continue receiving this publica­
partners tion. All subscribers who have not 

· replied may not receive future issues 
this to be designed such to ailow of IES News. · . 
separ~te network management 

· with access control and account-
ing 

,two communication servers for 
DFN services 0 are connected to 
UV. One server is intended pri­
marily for research " areas with 
high communication needs (file 
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UUCP File Transfer 

In response to requests from EuroKom 
users, a new file transfer protocol has 
recently been made available. The 
protocol - uucp - will · be faoiiliar to 
Unix users; it was designed for trans­
ferring files between two physically 
linked Unix machines. 

The facility can be used by any 
EuroKom user -who wishes to send a 
file to a user on a Unix system which 
is registered with and linked (directly 
or indirectly) to the EuroKom host 
computer. Similarly, any user of such 

·a Unix system can transfer files to any 
EuroKom user. 

The addition of uucp to the range of 
EuroKom transfer options will be of 
significant benefit to users who use 
Unix machines to access the system·, 
and also to those whose work ·brings 
them into contact with Unix users who 
ate not on EuroKom. Unlike other file 
transfer protocol~. uucp enables you to 

. queue files for transfer at a later time -
you do not have to oversee the opera­
tion. 

EuroKom NEWS 
From EuroKom to a Unix 

.machine 

From the EuroKom Services Main 
Menu, select file transfer. Choose the 
new option uucp from that menu. You 
are asked for the name of the file you 
wish to transfer, the name of the 
machine you wish td send ft to, the 
name of the recipient, and, optionally, 
the name by which the file is to be 
known at the receiving end. You are 
then informed that the file is queued 
for tnl.risfet, and returned to the menu. 
Note that you can log out from 
EuroKom at that stage. When you next · 
log in to EuroKom, a mail message 
will inform you that the. file has been 
delivered to its destination. 

From a Unix ·m_achine.to 
EuroKom 

Before you ·can send a file from your 
Unix system to EuroKom, a·link must 

assistance needed.) your machine will 
then poll the · EuroKom _computer at 

1 regular intervals, both to deliver out­
going files and to collect incoming 
files. The Eurokom Help Desk will 
send you a shell script on request, 
which simplifies the sending process. 
This script, called uuek, should be 
placed in a directory on your path. 

From this point on, flle transfer is sim- . 
ply a matter of entering the following 
command at your Unix shell prompt: 

uuek filename recipient's _ EuroKom_ name 

The recipient is notified that the file · 
has arrived in his EuroKom directory 

·when he riext logs in to the system. 

Note, however, that because the 
system depends on polling between 

· the two machines, file transfer with 
uucp is not immediate: it may take a 
number of hours to complete its route 

be established and registered . with In_ order to use the uucp facility, your 
EuroKom. This need only be done version of uucp must support the 'f' 
once, and would normally be done by protocol, which works over X.25. 
the Unix expert at your site. (The Users of Sun workstations should note 

· EuroKom Help Desk will provide any that SunOS Version 4.1 supports tbis 
L_._ _____________ -4--=.:.-=--=----~---~-----=-i . proto'col, whereas earlier versions did 

EuroKom Users (non-Unix) 
Can send a file from their 

EuroKom directory to a user 
at any Unix site Can receive · 

files from such users .. · 

Eurokom Users (Unix) 
Can, in addition to the above, 

use uucp to transfer files 
between their local system 

and their EuroKom directory 

Unix Users (non -EuroKom) 
Can use uucp. to exchange 
files with EuroKom users. 

-- ·· ...... 

~ -~ .... 

....:... 
~ 

,, 
EuroKom Host 

System 

~~ 
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John CONROY 
EuroKom Dublin 
Belfield 
Dublin 4 
Tel: + 353 1 .697890 . 
Fax: + 353 1 838605 

EuroKom Brussels 
Rue Guimard 15 
1040 Brussels 
Tel: +32 2 513 1915 
Fax: +32 2 513 2853 



Some Telecom Facts about -TEDIS 

(Trade Electronic Data Interchange Systems) 

This is the second of a series of articles 
in which the activities of the Commis- . 
sion's TEDIS prograf!Lme are de­
scribed in greater detail . . 

ONP Components Leased lines 

Telephony 

Telex 

The · number of organisations using 
electronic data interchange within the 
Community is· currently , doubling 
every year. In the past few years, this 
rapid . growth has highlighted several 
issues and areas where a European 
solution is needed if the full benefits of 
this new way of doip.g business· are to 
be realised. The European Commun­
ity's TEDIS programme aims to re­
solve these issues in the interest of in­
dividual organisations and in the inter­
est of the community as a whole. 
TEDIS encourages the implementa­
tion of EDI standards, the improve­
ment of the European telecoriununica­
tions infrastructure, the promotion of 
adequate security measures and appro­
priate harmonisation of national laws. 

Technical interfaces 

Circuit-switched data 

ONP 

Packet-switched data 

Tariff principles 

In the field of telecommunications, 
TED IS concentrates on four areas: de­
regulation, standardisation, coordina­
tion and stimulation. 

European telecom markets 

At the company level, and even more 
at the level of the economy as a whole, 
full use of EDI can only develop if 
_there is a l~ge number of participants. 
This 'critical mass' of users can only 
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ISDN services 

Mobile/Paging 
s~rvices 

Broadband services 

be achieved if the cost of telecommu­
nications . is kept as low as possible. 
This means, first, use of the wide­
spread existing telecommunica~ions 

·infrastructure primarily public net­
works and services. Further, the tariffs 
must be such as to encourage the use 
of EDI as a commodity. Finally, these 
requirements must be harmonised at a 
E11:ropean and international level. 

The CEC is working together with 
post and telecommunications adminis­
trations to make proposals to resolve 
these issues with regard to _leased · 
-lines, PSDN, ISDN and satellite com- , 
munications. 

Standard interfaces. 

The basis for open ~ommunication be­
tween differenl computer systems is 
the OSI reference model and conform- _ 
-ing protocols. For the user, OSI stan­
dards such as those for message 
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-(Trade Electronic -Data Interchange System~) -

EDI user requirerrlents 
· enterprises. Trade or transport compa­
nies who have been interchanging data 
since before standards became avail­
able, have different telecommunica­
tions requirements from companies 
who are-just beginning to look at EDI. 

~· ~~C!p~ 
gather different industry-specific 

telecommunications problems 
The aim of the .TEDIS programme's 
activities within the telecommunica­
tions area is to bring together the dif­
ferent criteria, to coordinate and sup­
port the demands of the different user 
groups and to ensure their needs are 
met. The formation of a European user 
forum a<;ross all industries will be a 
valuable contribution to this process. 

I address problems to I ' ,, 
~--~----~--~~--~ ~----~~--~~~----policy-making bodies standardisation bodies 

(CEC) (CCITT, CEN, EWOS, ETSI 

handling systems (MHS), file transfer, 
access and management (FT AM), 
directories (X.500) -or transaction pro­
cessing (TP) form the basis for the ex­
change of EJ:?I messages. 

the automotive, chemical or electron­
ics sector, for example, are quite dif­
ferent from those of small or medium­
sized enterprises. Yet the implementa­
tion of EDI among large cooperations 
can hardly be imagined without the in­
clusion of -small and medium-sized 

Stimulating 
market development. 

Current activities focUs on the integra­
tion of X.400 MHS and EDIFACT -
standards. The long-term development 
of a specific Pedi protocol by the 
CCITT is supported while, as an 
interim solution, use of the inter­
personal message (P2) protocol is rec­
ommended. 

EDIF ACT standards, working togeth­
er with MHS, FTAM, -and directory 
services have been demonstrated by a 
numbe,r of vendqrs and user groups~ 
Support for the development of inter­
active EDI standards is also planned. 

Coordination of 
user requirements. 

Several 'industry-specific EDI user 
groups have recognised the fundamen­
tal importance of telecommunications· 
questions and set up working parties to 
answer them. 

Basically, it has been established that 
the interests of large _ cooperations in 

/ 

EDI has two side effects on th~ devel-
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TED IS 

opment of the telecommunications 
market: 

1 Use of EDI increases demand· on 
potential data .communications · facili­
ties; both pub~ic and private. 

2 EDI increases demand for additional 
user orientated services (value-added 
services). 

On the basis of the needs expressed by 
the different industry sector user 
groups, the TEDIS programme will 
concentrate on: 

(a) setting up pilot projects to g(!in user 
feedback from real situations about the 

. need for additional telecommunica­
tions services; 

(b) encouraging small and medium­
sized enterprises in particular to make 
use of EDI in· order to make European 
business more competitive; 

(c) . publishing case-studies so that 
through their experience future imple­
mentations of EDI projects can be 
made easier. 

The results of these activities within 
the TEDIS programme will provide a 
firm . base from which a comprehen­
sive set of measures for the support 
and promotion of EDI within Europe 
can be developed. 

Further information from: 

R. WAKELING 
CEC, DGXIII/D-5 
200 rue de la Loi 
Brussels 
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DiagnOSis: AN OSI PROTOCOL 
ANALYSER 

The Nation31 Computing Centre Ltd. 
(NCC) has been active in Open 
Systems Interconnection (OSI) since 
1984, ·and is known in the Q.eld of OSI 
Conformance Testing. NCC recently . 
launched a product called DiagnO~Is, 
an OSI protocol analyser for the top 
layers of the OSI stack, described 
below. 

The aim of the software is to eavesdrop 
on the network· and monitor the traffic 
in real-time, showing the flow of pro­
tocol data units on the screen. Simulta- -
neously, the . traffic may be logged to 
disk for subsequent off-line analysis. 
Any Protocol Data Unit (PDU) at 
Transport layer or above may be. 
selected for analysis, during active 
monitoring or wh_en retrieved from a 
file.· The elements of the PDU are dis­
played in a user-friendly format and a 
comprehensive user guide to help 
interpretation of the decoded data is 
supplied. The onscreen. help menu is 

, accessible at any stage of monitoring 
. or analysis as a further aid. 

The software automatically ig~ores the 
profusion of traffic on the network, 
concentrating attention on the relevant 
OSI packet~. Additionally, further op­
tions are available to ~nsure that users 
receive only the infohriation of .direct 
interest. A ·toggle switch ·wm "tum­
off" Transport, · Session or Internet de­
coding; another toggle allows selec-

, tion of upper layer application 
decoding. The address menu, which 
can be edited, enables filtering of 
packets so that only those where the 
source or destination address has been 
selected will be logged. Furthermore, 
by using a toggle switch, the user can 
. choose to display data fr~m orte or 
more layers or applications and 
exclude others. 
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DiagnOSis is a sophistic~ted software 
package incorporating Internet, Trans­
port and Session decoding which runs 
on an IBM PC AT Class (or compat­
ible) machine. The package comprises 
Microsoft Windows software and a· 
communication: card. Furthermore, 
user~ can choose the decoding capabil­
ity particuhrrly suited to their needs or 
add new applicat~ml. decoding capabil­
ity as their requirements change. 

Initial response to the product indi­
cates that it is of interest to a wide 
range of. users. Support and develop­
ment engineers .can benefit from pre­
cise detection and correction of faults 
on the system. Systems integrators can 
.use the analyser to seek out interoper­
ability solutions in a yCl;riety of situa­
tions. The .tool can be of considerable 
benefit to network managers in many . 
ways from speeding up the installation 
process to im;reased efficiency in the 
maintenance cycle. Finally, 
DiagnOSis can be used most 
effectively as an educational tool, 
enabling the yiewing of · otherwise 
"invisible" communications 
exchanges. 

Further information from: 

Judith SUTTON 
The National Computing 'Centre Ltd. 

Oxford Road 
MANCHESTER M1 7ED 
UNITED KINGDOM 
Tel: +44-61 ~228 6333 
Fax: +44-61-236 4715 



ELECTR.ONIG NETWORKS FOR EUROPEAN DISTAN 
.TEACHING AND TRAINING. 

.. In order to meet the challenges of 
developing a Europe-wide system : of 
distance ·teaching and training using· 
high, but appropriate, levels of infor-

. mation technology, · the European 
Association ·of Distance Teaching 
Universities (EADTU) js seeking 
close collaboration with all interested 
parties, but especially with relevant 
CEC Programmes such as COMETT 
and the DELTA Exploratory Action. It 
should ·be ~oted that Distance Teach­
ing Universities are but one model of 
open and flexible learning, and many 
other modes of operation involving 
different institutions and enterprises 
are directed towards the same aims. 
EADTU evolved from one of the 
activities under the "Operation i992" 
initiative of th~ Cotnmission with the 
object of further actions in the field of 
Distance and Open Learning (DEUCE 
-DELTA .Electronic University for the 
Citizens of Europe). 

EADTU considers that new forms of 
educational technology require 
essential support but that progress to­
wards an electronic network to imple­
ment a distance learning programme 
should be led by educational pull 
instead of technology push. Students' 
use of computers and new media may 
affect their motivation to learn in both 

· desirable and undesirabl~ ways. 

Technological 
. Infrastructure. 

The following points must . be 
considered in establishing a techno­
iogical . infrastructure for distance 
learning: 

technology should serve rather than 
lead the development of distance 

learning programmes. Educational 
and training needs must be the prime 
factor in the development of a tech­
nological infrastructure and not the 
other way around; 

the technological possibilities for 
communication must be emphasised. 
Making information available is not 
the only consideration in :·education 
and t~aining, and teachers cannot be 
simply replaced by so-called intelli­
gent or adaptive systems easily and 
cost-effectively. In point of fact 
recourse to modem technologies will 
enhance tutor status with personal 
communication between teacher and 
pupil still being paramount; 

experience to-date with ·' distance 
. learning indicates that the logistics 

of designing, producing, delivering 
and supporting distance courses are 
crucial. This suggests that there are 
two distinct levels of infrastructure 
support re.quire;. . 

delivery of teaching materials and 
programmes. The existing differenc­
es . in technological facilities in 
Europe will require time and sub­
stantial effort to be brought to the 
same high technological level; 

the development of communication 
systems between institutions is even 
more urgent, but will in all probabil­
ity be achieved sooner, so facilitating 
course production arid other cooper­
ative ventures; 

the ·orientation of the infrastructure 
programme to the nature of educa­
tion and the related needs for an 
integrated communications technol­
ogy provide strong arguments for 
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building the required infrastructure 
on existing open and distance learn­
ing organisations, but not excluding 
possible new participants. 

Essential Communication 
Channels. 

A wide palette of existing technolo­
gies and facilities will be involved in 
providing the means for interactive · 
distribution of distance learning and 
training programmes. 

At present very large geographical 
areas are covered by satellites, but cur­
rently the satellites available for 
distance learning do not serve all 
Europe, but principally West Europe-

. an regions. A . truly pan-European 
satellite coverage remains to be creat­
ed. Furthermore most satellite-s avail­
able today or in· the near future are 

. oriented towards one-way transmis­
sio~ of information. Such satellites 
need to be augmented with terrestrial 
two-way services to provide full inter­
active teaching and training applica­
tions. A newer generation of European 
satellites will be technically able to of­
fer two-way speech and data services, 
but several regulatory issues remain to 
be resolved. 

Satellites at present are also not fully . 
capable of transferring all forms of in­
formation required in current distance 
teaching and learning configurations . 
One example is large-volume printed · 
information. This still is and will re­
main so for some time yet the prime 
form of information in distance educa­
tion. In theory, satellites could be used 
for electronic publishing, . but this 
would not cost-effectively provide the 
mass of written material uv•~uvu. 
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TEACHING AND TRAINING. 

There is therefore an essential need for 
both voice and data links, which ·are 
quickly available at relatively Jow 
cost, between staff and learners, and 
between staff at different sites. Data 
n~tworks are also essential t~ provide 

· access to electronic databases and to · 
offer the facilities for data and text 
transfer for assignment exchange,. tu-. 
torials, cooperative problem solving_ 
activity, etc., involving the use of E­
mail, electronic publishing, conferenc­
ing and computer-mediated communi'"" 
cation. 

The introduction of lSI)~ is a wel­
come means of providing a high-qual­
ity and integrated spe~ch and data 
service which. will in time be available 
across Europe. It will also offer possi­
bilities of audio-graphic teleconfer­
encing and cooperative computerised 
problem solving. The ISDN service 
will also add a two-way capability to a 
one-way satellite service. It can also 
extend the coverage of a satellite ser­
vice to regions outside· the "footprint" 
of the satellite. A combination · of 
ISJ:?N and satellites is seen as forming 
the technological basis of the evolving 
electronic distance learning network. 

Primary Application Areas~ 

The experimental set-up and prototype 
development of electronic distance 
learning networks should concentrate 
from its inception upon functionally 
strong and cost.:effective applications. 
Apart form administrative communi­
cations, these s4ould be majnly in the 
fields of joint course production, stu­
dent support at a distance and lan­
guage teaching. 

The first of these uses is already the 

subject of a planning exercise: a Joint 
Academic Network Using Satellites 
(JANUS). Its purpose is to prepare for · 
the infrastructure needed to link up 
European institutions wishing to work 
together to produce jointly dista.I}ce 
teaching materials for European wide 

· delivery and for credit transfers. 

Student support at a distance will nat­
urally require even· more intensive 
recourse to interactive computer usage 
which has become a vital or even 
crucial prerequisite' for most higher 

· level profession"-oriented areas of edu­
cation and training. In many cases this 
takes the form . of. powerful, complex 
and highly sophisticated interactive 
systems for computer-aided design or 
manufacturing, dynamic simulations 
and process control, t0 name but a few 
uses. 

To be mastered, these techniques have 
to be taught and training facilities pro­
vided by instruction and exercise. In 
distance teaching and open learning 
situations, the · traditional approach in­
volving group sessions under. the per­
sonal guidance of teachers is not feasi­
ble .. Even very good manuals and work 
books cannot provide the individual 
feedback and help needed. Also their 
flexible anq adaptive provision would 
be expensive and time-consuming. 

A solution here is offered by the avail­
ability of an advanced electronic net­
work when needed. Students work 
through their printed manuals and start 
their interactive assignments on an in­
dividual basis- at home, at work or on 
a campus. In need of help, they can en­
ter from their personal computer or 
terminal into a network connection 
with a remote t~acher. At .the moment 
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of connection both teacher and student 
will have the interactive application on 

· their screens. Communication can be 
by voice or E-mail, and once help has 
been provided, the student disconnects 
and continues alone. This exploits the 
technological added-value capabilities 
of electronic networks and will be 
cost -effective. 

It may be helpful to summarise . the 
communication functions considered 
as essential within and between dis­
tance teaching universities. These are: 

a.- Interinstitutional (at each site -
two-way) 

Individual two-way E-mail and 
voice facilities to any point on 
campus 
Remote meetings 
Text (and structured document) 
transfer 
Remote Editing 
Access to remote databases 

b. Internal campus networks (two-
way) . 

Individual two-way E-mail and 
voice facilities to any point on 
campus 
Text (and structured document 
transfer) 
Remote editing 

c. Central ·campus/individual stu-
dent 

Campus to student: pojnt to · 
·multipoint (one-way) 
Delivery of · textual~ audio and 
video materials ' 
Delivery of computer data/soft­
ware 
Student to campus: two-way 
Individual two-way E.:mail and 
voice facility to any point on 
campus (administrative 
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enquiries; direct contact with 
course team) 
Registration and fee payment 
Access to remote · database for · 
course information and 
regulations 
Assignment/e~ami!lation submis­
sion and marking 

d. Central campus/regional of~ 
fi.ces (two-way unless otherwise 
stated) 
Individual two.:.way E-mail and 
voice facilities to any point on 
campus/at regional offices 
Remote meetings 
Text transfer (central information 
to all regions; regionally originat-

.. ed material to centre) 
Access_ to remote databases (stu- · 
dent records) . 
Delivery of textual, audio and 
video material 
Delivery of computer data/soft- , 
ware 

e. Regional offices/students and 
tutors 

Individual two-way E-mail and 
voice facilities to any point on 
campus/at regional offices 
Remote meetings 
Access to remote databases (stu­
dent records; course information; 
tutorial arrangements) 

f. Regional offices/study centres -
Individual two-way E-~ail and 
voice facilities to any point on 
campus/at regional offices 
Remote meetings 
Access to remote databases (stu­
dent records; course information; 
tutorial arrangements) 
Delivery of textual, audio and 
video material 
Delivery of · computer data/soft­
ware 

Registration and fee payment 

g. Student/tutor; student/student; 
tutor/tutor; (home to home) 

Individual two,.way ~-mail and 
voice facilities to any point 
Remote meetings 
Text transfer 
Reii?-ote..editirig 
Access to remote databases 
Assignment/examination submis-
sion ' and marking. . 

NB Campus here is taken to ~elude 
not only location on or in university 

· grounds or buildings, but the location' 
of any registered student or course par­

. ticipant. 

Further information: 

EADTU 
· c/o OpenUniversiteit 
Valkenburg 167 
PO Box 2960 
NL 6401 DL Heerlen 
The Netherlands 

Tel.+ 31 45 76222 
Fax. +31~45 711486 

or 

DELTA Exploratory Action 
DELTA Central Office 
DO XIII/F4 
200 rue de Loi 

· B-1 049 Brussels 

Tel. +32-2-236-3416 
Fax. +32-2-236-2392 
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OSI anCI LIBRARY 
. SERVICES I 

A research paper (No. 8.5) published 
by the ~ritish Library R&D Depart­
ment answers such basic questions as 
"What is OSI _and why is it important 
to the library and information services 
community?", "How can OSI systems 
be implemented?" and "Who are the 
active parties involved in defining, im­
plementing and using OSI standards?" 

The individual work packages com­
-bined in this report include: 

1_. A general paper OQ, standards. This 
is wider-ranging than just a list of OSI 
·protocols and should serve as a general 
introduction to the whole area. 
2. A detailed survey of current OSI 
standards and an analysis of their rele­
vance to library .and information ser­
vices. 
3. Strategies for moving towards OSI: 
a survey of current OSI products and 

· an analysis of various technical strate-_ 
gies for implementing OSI systems 
within the library and information ser­
vices domain. 
4. A consideration of wlio are the ac­
tive parties in OSI. This includes a 
study of the ISO and BSi (British 

. Standards Inst.) committee structure, 
particularly as it relates to the library 
_standards. The paper also considers 
the role of the manufacturers, promo­
tional activities by government organ­
isations and a survey of current users. 

The seadership is assumed to be not 
necessarily technical but to require a 
strategic overview of the way OSI is 
developing and the 'implications it may 
have for library and information ser­
vices. 

Copies can be obtained from: 
British Library 

· Boston Spa 
West Yorkshire LS23 7BQ 
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1 BER (Berlaymont) 
2. Comple;e - Joyeuse Entree 

(24, av. de la Joyeuse Entree) 
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TRIANGLE (29, av de Cortenberg) 

3. ARC 1-5-17-25 (rue Archimede) 
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5. 84/86 Loi (84/86, rue de laLoi) 
6. SDM (8, Square de Meeus) 
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Future Events 

VSAT 90: EUROPEAN SATEL­
LITE USERS' CONFERENCE. 

Johannesson & Associates. Lux~ 
embourg, 12 - 13 November ·1990. 

NEURALNEnNORKSAND 
THEIR APPLICATIONS. EC2. 

Nimes, 12 - 16 November 1990. 

OFFICE DOCUMENT ARCHI­
TECTURE. AFNOR. Paris, 

14 - 17 November 1990. 

MAKING PAPERLESS TRADE 
LEGALLY SECURE. Blenheim 

Online. London, -
14- 15 November 1990. 

/INTERNATIONAL MEDIA 
MARKET. lnternationaler Medien­

markt. Munich, 
14 - 17 November 1990. 

. OPEN SYSTEMS: FREEDOM OF 
CHOICE? Pergamon lnfotech. . 

Londdn, 19-21 November 1990. 

THE ROLE OF IT IN ~US/NESS 
SUCCESS TODAY AND IN THE 

1990s. Hellenic Management 
Association. Athens, 

22 - 23 November 1990. 

CITIES AND NEW TECHNOLO­
GIES. Association des Maires de 

France. Paris, 
26 - 28 November 1990. 

RESEARCHAND INNOVATION 
IN TH_E EUROPEAN 

COMMUNITY. Centre d'Etude et 
de Prospective Strategique. Paris, 

27- 28 November 1.990. 

Oee t 19dof~O ~OE oVI 9U221 
This year the emphasis of the ESPRIT Con.ference will be on 
the results, achievements and new perspectiv~s of Information 
Technology within the ESPRIT programme. 

Durlng the first three days (12- 14 November), project results 
will be presented in- plenary and parallel sessions. These will be 
compl~mented by panel sessions and workshops, where invited 
speakers will discuss issues relevant to ESPRIT. The six topics 
to be presented are (Details of the IES sessions are reported on 
P. 1): 

Microelectronics: the central theme here is ASIC, with special 
attention to service applications, the mak~ng of ASICs suited for 
target application areas and the pursuit of cost-effectiveness and 
performance. 

The ESPRIT CONFERENCE · 
1990 . 

Information Processing Systems: generic technologies, such 
as systems design, advanced .systems architecture, knowledge­
based systems and human/computer interfaces, supporting the 
development of IT products during the next decade will be dis-
cussed. .,, 
Computer Integrated Manufacturing: advances in this tech­
nology and its impact on industry alld the environment are the . 
main subjects. 
Office and Business Systems: user requirements and enabling 
technologies will be dealt with at length with due. attention on 
how technology and users can interact. 
Basic Research: results of actions having a long-term research 
character upstream from the fields of microelectronics, com put- · 
er science, cognitive science and artificial intelligence will form 
the core of this area. A Symposium on Computational Logic (13 
- 14 November) will include lectures by world leading experts. 
There also will be a nu-mber of workshops on selected topics: 

The Conference will be complemented by the Information 
Technology Forum on Thursday, 15 November when anum­
ber of prominent speakers from industry' politics and sci~nce 
will address the Conference. · 

!;uture Events 

ISDN MEETS THE MARKET. 
tesche Congress. Frankfurt, 
27- 29 November 1990. 

EUROPEAN CONFERENCE ON 
HYPERTEXT. INRIA. Paris, 
27-: 30 November 1990. 

CABLING CONFERENCE-90. 
Deutsche Congress. Frankfurt, 
28 --29 November 1990 

.. 
ED/ and X.400: X.435 - THE PEDI 
PROTOCOL AND FUNDAMEN­
TALS 'EXPLAINED. TecfJno/ogy ' 
Appraisals. London, 
29- 30 November 1990 or Geneva, 
17-18January 1991 

SOFnwARE ENGINEERING AND 
ITS APPLICATIONS. EC2. 
Tououse, 3- 7 December 1990. 

EMERGING INFORMATION 
TECHNOLOGIES. European lnsti­
tut~ of Technology, 
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