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Telestyrelsen har inrfittat ett anslag med syfte att medverka till snabb och littillginglig
dokumentation betriiffande anviindningen av teleanknutna informationssystem.
Detta anslag forvaltas av TELDOK och skall bidraga till:

Dokumentation vid tidigast méjliga tidpunkt av praktiska tillimpningar av
teleanknutna informationssystem i arbetslivet

Publicering och spridning, i férekommande fall $versiittning, av annars
svardtkomliga erfarenheter av teleanknutna informationssystemi arbetslivet,

samt kompletteringar avsedda att 6ka anviindningsviirdet for svenska férhallanden
och svenska lisare

Studieresor och konferenseri direkt anknytning till arbetet med att dokumentera
och sprida information betriiffande praktiska tillimpningar av teleanknutna
informationssystemi arbetslivet

Via TELDOK ér en av de skriftserier som utges av TELDOK. Via TELDOK pfesenterar
obearbetade tillfillighetsrapporter frin seminarier, studieresor osv. Hittills har utgetts:

Via TELDOK 1. OSI och l6nsamma $ppna kommunikationssystem. Maj 1987.
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TELDOK Rapport 28. Ny informationsteknologi i Japan. April 1987.

TELDOK Referensdokument G. Management, usage and effects of Office
Automation. April 1987.

TELDOK-info 4. Att s6ka i databaser. Mars 1987.

Publikationerna kan bestiillas gratis dygnet runt fran TeleSvar, 08-23 00 00 (med
angivande avrapportnummer). Den somi fortséittningen 6nskar erhalla skrifter
fran TELDOK far automatiskt alla TELDOK Rapport och alla TELDOK-info.

Ytterligare information limnas giirna av TELDOK Redaktionskommitté. Dar ingar:

Bertil Thorngren (ordférande), Televerket, 08-713 3077
Goran Axelsson, civildepartementet, 08-763 4205
Birgitta Frejhagen, O, 08-796 2500

Peter Magnusson, TCO (ST), 08-790 5100

Agneta Qwerin, SSI/statskontoret, 08-738 4862
Nils-Goran Svensson, Riksdataférbundet, 08-24 85 55
Bengt-Arne Vedin, KTH, 08-787 8381

P G Holmldv (sekreterare), Televerket, 08-713 4131

Adress: TELDOK, KP, Televerkets hk, 123 86 Farsta
Telefaxnummer: 08-64 46 72
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OSI r kortformen for Open Systems Interconnection.
OSI star for utvecklingen av leverantérsobunden kommunikation.

OSI handlar om att standardisera utrustning och program s att
kostnadera for kommunikation drastiskt kan reducera_s.

I

nternationell standardisering 4r en tidskrdvande och ldngsam

I process. Projektet att utveckla kommunikationsprotokoll for 6verforing
mmmmlll av information mellan nétverk av olika struktur och design har pagatt i
ca 10 ar. Manga aktérer bland sévil anvindare som producenter dr inblandade.
Aktiviteterna dr ménga - allt fran utvecklingen av nationella strategier till regler
for den fysiska forbindelsen mellan tva anslutningspunkter.

OSI-striavandena kinnetecknas av att de som s mycket annat stand-
ardiseringsarbete under en lang tid endast engagerat en tréngre krets; "de redan
invigda". P4 senare tid har emellertid frdgorna om att kunna kommunicera
effektivt mellan olika system blivit allt angeldgnare for allt fler. Att folja, paverka
och satsa pa detta standardiseringsarbete har blivit en angelégenhet for minga
s&vil hdr hemma som i andra lédnder.

TELDOK var en av arrangdrerna bakom seminariet OSI och l6nsamma
6ppna kommunikationssystem i slutet av oktober 1986. Seminariedeltagarna
erhéll en badde omfattande och innehéllsarik dokumentation. TELDOXK har gjort
bedémningen att det finns ménga som kan ha intresse av denna dokumentation
utdver de som hade tillfille att delta i seminariet. Vi har d4rfor 14tit mangfaldiga
dokumentationen s& att den l4tt kan spridas. Karaktéren av seminariedoku-
mentation gér sig pAmind p4 flera s#tt: bl a saknas paginering och ddrmed
sidhénvisning i innehallsférteckningen.

Det har intréiffat en hel del sedan dokumentationen producerades av
sina olika forfattare. Vi har emellertid avstétt frén att forsoka aktualisera varje
avsnitt. Skilen hartill 4r att det sannolikt hade blivit en s& omfattande process att
det i slutindan handlat om ett helt nytt material, en annan TELDOK-rapport.

Vi avser att folja utvecklingen pa OSI-omradet i syfte att dstadkomma
angeldgna TELDOK-rapporter. Till dess: Hall till godo med denna forsta
introduktion!

Agneta Querin
TELDOK Redaktionskommitté
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OSI—lonsamma system f£S5xr & ppen
kxommunilkation

Inledning.

OSI1 &r en referensmodell som strukturerar &ppna system for
effektiv och enhetlig kommunikation. Inom varje skikt av
modellen kommer en eller flera standarder. Utvecklingen
har av olika anledningar borjat ta fart pA& grund av anvan-
darnas o6kade medvetenhet och behov. Detta medfsr krav pa
leverantorer att anpassa sig till system oppen kommunika-
tion.

De nationella organisationerna foér standardisering i Euro-
pa medverkar 1 de av EG och EFTA stsdda kommisionerna CEN
och CENELEC.I avsikt att inom OSI- omrédet fa fram euro-
peiska funktionella standarder- s k FS- har en sdrskild
kommitté bildats Joint CEN/CENELEC. Arbetet har borjat ge
resultat 1 form av forscksstanderder betecknade ENV. Dessa
kommer att bli europanormer EN vilka blir tvingande inom
EG-l8nderna och dérigenom i praktiken aven inom EFTA-1l&n-
der.Bakom detta utkast stAr Information Technology Stee-
ring Committee ( ITSTC) som utgor ett samarbetsorgan for
CEN, CEPT och CENELEC. ( Se &aven sid avsnitt ®Gunnar
Sundblad”).

Ett miniseminarium genomférdes i juni 1986 av REDU Inter-
national i samarbete med EOSYS Ltd. Darvid fick deltagarna
tillfalle att lyssna till féangslande forelésningar av
David Firnberg, vd for EOSYS. England synnerligen valk#énd
datorexpert med tidigare erfarenheter frAn bl a ICL som
marknadschef, vd for National Computer Center och ordfo-
rande for British Computer Society. Under och efter semi-
nariet framkom dnskemAl om utforligare information om var
man st&r 1 Storbritanien, Europa och Sverige betraffande
utvecklingen av OSI-modellen.

Under ordforandeskap av Lennart Nordstrom Statskontoret
svarar en svensk standardiserinskommitté (HK-31) svara for
standardisering av "vasentliga dataomré&den" inom den
grundlaggande informationsteknologin. Dessa omraden bear-
betas av olika arbetsgrupper. En av dem granskar ett ut-
kast till europeisk standard for provning och certifie-
ring av 0OSI,

Forskare, leverantsrer och standardiseringsexperter gav en
overblick av OSI-léget 1 Sverige och hur samarbetet be-
drivs med andra instanser 1 Europa. '



Denna rapport forsoker belysa seminariet som behandlade
lonsamhetsaspekter pA savil administrativa som indust-
riella system. Dessutom berdrde flera forel#sare forvén-
tade politiska initiativ inom EG och “"trycket" fr&n anvidn-
dare.

Teldok REDU och EOSYS stod som inbjudare till seminariet.
Med denna rapport vill arrangorerna skapa en platform for
fortsatt utveckling av oppna system for en mer effektiv
och lonsam kommunikation.

Denna rapport har sammanstidllts av Viktor S.Epstein i
samarbeta med Gunnar Sundblad.

Stockholm den 15 februari 1987.
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Eosys

EOSYS LIMITED

Eosys Limited is an independent consultancy company providing Aexpert
and impartial advice, project management and related services in the
application of advanced telecommunications and information technology.
It places particular emphasis on the implications of the technology
for users, their work and for the organisation. The company has
worked with many leading organisations and has buillt up a unique
record of experience in  planning and implementing information
technology. Eosys consultants have extensive experience in the human
aspects of IT for the successful implementation of new equipment and
procedures. ~

Chairman of Eosys is Sir Anthony Burney OBE and Managing Director is
David Firnberg, 1983/84 President of the British Computer Society and
formerly Director of the National Computing Centre.

CONSULTANCY AND PROJECT MANAGEMENT

Eosys carries out consultancy assignments in both the public and the
private sectors. Clients include large companies who need full
strategic business plans for IT, Government Departments, the EEC,
medium-sized organisations moving towards comprehensive electronic
systems and small companies.

Eosys consultants specialise in:

e advanced telecommunications systems

e cable systems, local area networks

e electronic office systems

e turnkey systems and project management

e the management of end user computing

e pilot trials, equipment selection

e staff training and awareness programmes

e environmental issues

e market research and data collection.
PUBLICATIONS

Eosys publishes practical guides to all aspects of information tech-
nology. These have been widely reviewed in the national and technical
press. The Eosys/'Computing' Office Automation Survey s published
twice-yearly.

EDUCATION AND TRAINING

The introduction of new technology and changes brought about by
reorganisation places considerable strains on the smooth running of
the departments concerned. To bhelp organisstions adjust to these
changes Eosys conducts in-house training and has developed courses for
all levels of employee from clerical to senior managers.

The Eosys Word Processing Aptitude Battery has been designed in collab-
oration with a leading firm of occupational psychologists. It 15 of
particular wuse to organisations planning to ntroduce word processing
or to select operators for training from existing staff.

Eosys Limited. Clove House, The Broadway. Farnham Common.
Slough. Berkshire SL2 3PQ Telephone: 02814 5123 Telex: 849826
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David Firnberg is Managing Director of Eosys Limited and
is responsible for the development of the Company's
business as consultants on all aspects of information
technology. David Firnberg is also Chairman of The
Networking Centre Limited, an associated Company formed
by Eosys in 1985 to develop and provide tests for the
conformance of networking products to the lower layers of
the OSI model.

Befcre he joined Eosys in January 1980, David Firnberg
was The Director of the National Computing Centre for
five years, during which time the Centre substantially
extended the scale of its activities and its influence on
national affairs.

He was appointed Manager of the Current Planning
Department in ICT in 1962 and subsequently became Manager
of EDP Management Services Division at ICL, where he was
responsible for all internal corporate and administrative
computer activity. He was also responsible for
initiating, designing, implementing and operating ICL's
own database orientated management information system.

Over the last 10 years David Firnberg has become widely
known as an author (Computers, Management and Information;
Cassell's Spelling Dictionary; numerous articles in
technical and management journals) and broadcaster
(Horizon, Nationwide, Today etc.). He also lectures
extensively both nationally and internationally.

David Firnberg is a member of the Government FOCUS
Committee concerned with UK policy and priorities for
information technology standards; 1983/84 President of
the British Computer Society; past President of the
Association of Project Managers and is also a Fellow of
the Institute of Information Scientists.

March 1986

N  EOSYS Limited. Ciove House. The Broadway. Farnham Common.
Slough. Berkshire SL2 3PQ Telephone: 02814 5123 Telex: 849826
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CHAPTER 3 SUMMARY OF SUPPLIERS' POSITIONS
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3.2

3.3

3.4

3.5

306

3.7

fourteen supplier-appraisal Parts of this report.

Burroughs

Burroughs Machines Limited has two proprietary commnications architectures: one is
Burroughs Network Architecture (BNA) supported on Burroughs' mainfremes; the other
is the communications architecture of Burroughs' distributed workstations, called
BTOS/B-NET in this report.

Burroughs has made a series of announcements on OSI, including a commitment to
integrate OSI protocols into BNA. Recently, the company has set up a division in
the UK especially to address the OSI requirements within Burope. Although not
meeting many of the targets of the CCTA statements on OSI, Burroughs can be seen
recently to be reacting positively to many of the objectives of these statements.

At the present time, the OSI products available from Burroughs are diseppointing,
but the company intends that this will be improved with the release of the its
Kernel product scheduled for the first quarter of 1987. This product will contain
full implementations of the OSI Session and Transport Layers and operate over Wide
Area Networks.

By the end of 1987, Burroughs intends to have File Transfer, Access and Management
(FTAM) and Message Handling (X.400) products, plus the necessary supporting Layers,
Common Applicaticn Service Elements (CASE) and Presentation. The company's strategy
is to integrate the OSI products into existing application level products, rather
than to provide isolated facilities. Initially, these OSI application facilities
will be offered only on the B 20 range of distributed workstations, but soon after
the same facilities will be offered on the A Series mainframes.

ENA is a mature and stable communications architecture with a wider range of
facilities than offered by current OSI standards and is primarily used on the
company's mainframes. Burrocughs is committed to integrating OSI into BNA, but has
given scant information on how this will be achieved. The current indications are
that BNA will continue to exist for a considerable time as it will be able to offer
facilities either not provided by OSI or unique to Burroughs.

BTOS/B-NET is an extension of the system architecture of the B 20 workstation range
and is intended to allow resources to be shared across local and wide area networks.
Burroughs has not stated how its OSI products relate to B-NET, but it is probable
that in the near future the company will offer better facilities than the present B-

10



NET. The current version uses ISO Transport Protocol and this, together with the
functional layering of B-NET, makes migration to & more complete OSI implementation
a reascnable assumption.

Concurrent Computer Corporation

3.8 The proprietary communications architecture of the Concurrent Computer Corporation
(formally known as Perkin-Elmer Data Systems) is called PENnet. The company normally
uses only its full name, but this has been shortened to Concurrent in the remainder
of this report, in the interests of brevity.

3.9 Concurrent has been committed to OSI since 1981. The products currently available or
anncunced are reasonably comprehensive given the lack of maturity of the standards.
This commitment taken together with products clearly demonstrates that Concurrent is
responding positively to the CCTA Statement of Intent of October 1984 (which is
reprinted in Annex A).

3.10 Concurrent has provided products for OSI Layers 1 to 4 and was one of the first
suppliers to offer the Transport Layer to OSI standards. The higher layer functions
are mainly planned to be released in the next 18 months. The one exception is the
File Transfer, Access and Management (FTAM) facilities, some of which are currently
available. However, these are based on an early draft of the standard and cannot
interwork with other FTAM implementations.

3.11 Most current user applications which require communications and database access use
Concurrent's 'Reliance' product in conjunction with PENnet. The company is committed
to bringing these into line with OSI and hence users will be offered a migration
path from the current products to the ones based on 0SI, with Concurrent endeavouring
to keep the application program and user interface to PENnet constant. |

3.12 Concurrent has endeavoured to make use of existing standards wherever possible. One
illustration is in the area of terminal support where the forms mode Virtual Terminal
Protocol (VIP) standard will not be available for several years. In common with many
suppliers, Concurrent supports the connection of remote terminals by the use of X.29
(which, being pre-0SI, provides very limited facilities compared to VIP) as well as
their proprietary protocol, identified by the terminal product number, 6312. Another
illustration is the ‘proprietary intercept' which the company made for FTAM prior tc
that standard becoming available.

and therefore PENnet and its other communications products can be expected to
pace with OSI developments.

3.13 Overall, Concurrent is making satisfactory progress with the evolution of 0SI pmdj

11
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DEC

3.14 Digital Network Architecture (DNA) is the proprietary data commmnications architecture
of the Digital Equipment Company Limited (DEC). DNA is implemented as the DECnet
range of related products. Like most major proprietary architectures, DNA predates
0SI, is still evolving, end is in several respects currently more comprehensive than
0SI. However, in broad terms, DNA is architecturally similar to the OSI model.

3.15 In the past year DEC has mede a number of announcements presenting a major coumitment
to OSI. Starting in June 1985, DEC commenced a three year programme which will
implement a number of OSI layer protocols and achieve full integration of at least
the lower 4 layers into DNA.

3.16 A strong indication of DEC's intentions with respect to OSI was given by John Harper
of DEC at the Networks '85 conference:

"DIA is & stable and mature network architecture. It is being widely used by
customers who expect Digital as a supplier to sustain or improve the present
levels of functionality, performance and ease of management. It is our
objective to move towards open systems by the gresdual introduction of 0SI
protocols as they are approved. This must be done without perturbing the
qualities which already exist and yet in a way which will allow multi-vendor
coommications to be as easy in the future as it is between Digital systems
today . . . [and] . . . permit this migration to take place in an evolutionary
way rather than a revolutionary way.

We expect that by the end of the decade, when a substantial part of the 0SI
standards required will have been approved, DNA and the DECnet products will in
effect have turned into OSI. The change will have taken place without reducing
the 'goodness' availeble to users, and without disruptive change to their
operations. We expect that proprietary protocols will still be used for some
purposes, where the corresponding OSI functions either do not exist or are
substantially deficient. But when the 0SI standards exist for some purpose,
then they will be included in DNA."

3.17 DEC's commitment to OSI is clear. OSI products are beginning to eppear, albeit in
some cases a little later than current CCTA expectations (see paragraph 2.1) and DEC
is closely involved with conformance testing and demonstration developments. DEC is
currently concentrating on full integration of such products with DNA to ensure that
movement to OSI will not necessarily involve loss of functionality already in DNA
(notably network management). This should be achieved for layers 1 to 4 of the OSI
model within the next 2 years but may take longer for the higher layers.

12



Hewlett-Packard

3.18 Information contained in this gection reflects the current plans of Hewlett-Packard

Limited (HP), and is subject to change notably on the basis of business conditiens.
Although its current set of OSI products is limited, Hewlett-Packard is fully
comnitted to International Standards. The standards which relate to the Open
Systems reference model form a key element in the coampany’'s computer strategy.

3.19 Hewlett-Packard's commmications network architecture is known as AdvanceNet and the

company's intenticn is to evolve that to incorporate OSI protocols at all seven
layers. This task should be eased since the layering of AdvanceNet is closely
aligned with that of the IS0 reference model and was developed against that model.-

3.20 The company's record in implementing OSI standards to date is open to criticism -

3.21

because its speed of issuing OSI products has not adequately tracked the production
of OSI standards by ISO. Hewlett-Packard currently offers OSI products only at
layers 3 and below of the Reference Model. However, this is set to change with a
substantial development programme. In addition, services proposed along with those
already available are expected to be provided comprehensively across all the
cowpany's major computer product lines (with the exception of the General Motors'
Manufacturing Automation Protocol (MAP) 2.1 facility, described in part 5, which is
planned for the HP 3000 and HP 1000 femily only).

Hewlett-Packard intends that the evolution from proprietary protocols to 0SI will
occur step-by-step and be achieved initially by co-existence of the 0SI services
with the existing AdvanceNet architecture. Full displacement by the OSI services is
expected to occur only as 0SI standards demonstrate equivalent or improved
capabilities compared with AdvanceNet services.

3.22 In the shorter term (during 1987, as noted in Annex C to part 5) Hewlett-Packard

expects to release two OSI applications prototyping facilities: for the General
Motors Manufacturing Automation Protocol (to the MAP 2.1 profiles) and the Transport
and Session protocols. (HP intends that these shall be fully supported products but
expects that only a few customers will make use of them for early sapplication
development, most preferring to wait until availability of at least MAP 3.0 products;
hence the use of the term prototyping.) Additionally, Hewlett-Packard plans
demonstration of CCITT X.400 Message Handling capability with test software.

3.23 Finally, the commitment to provide application layer gateway functions, such as an

X.400 gateway as noted in Annex C to part 5, is an important aspect of HP's strategy
to ellow HP users to make use of OSI services.

13



3.24

3.25

3.26

3.27

3.28

Honeywell

Distributed Systems Architecture (DSA) is the proprietary data commmications
architecture of Honeywell Informaticn Systems Limited. . DSA was developed during the
late 1970s, as far as possible at that time in line with the emerging OSI
architecture. Honeywell is continuing to bring DSA ever more closely into line with
the OSI structure and is steadily implementing OSI protocols, in the short term as
additional options at specific DSA layers and in the longer term as possible
replacements for DSA proprietary protocols.

Like several other major manufacturers Honeywell does not publicly release information
on its future development plans in advance of formal product announcement. For
example, Honeywell has not yet made a public declaration of its intentions with
respect to Message Handling System (MHS) standards, which may give the impression
that Honeywell is less than fully committed to OSI. However, those confidential
implementation plans that have been shown to CCTA appear both reasonable and
realistic and significant OSI product annocuncements can be foreseen in the next 2
years.

In the USA, Honeywell has been involved from an early stage with the implementation
and demonstration of the functional profiles for General Motors' Manufacturing
Automation Protocol (MAP) and Boeing's Technical and Office Protocols (TOP), showing
a high degree of commitment to practical OSI development and thereby also gaining
valuable practical experience which is likely to result (inter alia) in Honeywell
having ane of the earliest implementations of an ISO-standard File Transfer, Access
and Management (FTAM) protocol for use in UK and Burcpe.

In the UK and Europe the priorities for OSI development have to date been largely
determined by the involvement of Honeywell (and its European associate - Bull) in a
nunber of significant customer projects. Whereas such interest has yielded several
OSI-relevant product implementations, it has until recently been difficult to
identify a clear overall Honeywell-Bull strategy for OSI development. This perception
has now been revised (cf. Honeywell's recent US announcement of Session Layer,
independent of any particular application service, and involvement in UK-based
demonstration fora such as EUROSINET) but Honeywell would do well to reinforce this
amended view with statements of direction or commitment in the short term.

The Honeywell strategy for OSI implementation can be expressed quite simply:
Honeywell will seek to achieve early release of OSI application services based on
IS0 standards. OSI products will gradually emerge on this basis, but Honeywell will
respond to market demand in terms of setting priorities for initial development
(possibly based on esrlier versions of standards) and for subsequent product
qualification for particular systems, networks and applications.

14



3.29 Most significantly, Honeywell sees IS0 OSI standards as being of primary importance,

not just for interworking with other suppliers' equipment but also for communications
between Honeywell systems. OSI is seen as a means of harmonising communications
standards between all Honeywell systems, devices and applications - notably including
the products of both Honeywell Information Systems and Honeywell Controls.

Information Technology Limited (ITL)

3.30 Until two years ago, Information Technology Limited (ITL) was the name of the holding

3.31

3.32

company for a set of separate operating companies, including Computer Technology
Limited (CTL), Office Technology Limited (OTL) and Network Technology Limited (NTL).
Today, the separate companies are merged into one trading company, ITL. ITL (end
its predecessors, CTL, OTL and NTL) has been a aigmlfic;nt supplier of
communications-based products and systems for several years. More recently ITL has
begun a number of developments indicating a specific commitment to OSI.

To date, ITL's products have been sold primarily as components in larger systems;
hence, the company has not evolved a proprietary commmications architecture in the
same way that many larger computer manufacturers have. For its range of fault-
tolerant Momentum minicomputers, the company has developed such an architecture
solidly based on OSI protocols, having done so with the significant advantage of not
having had to integrate OSI with existing proprietary communications structures and
protocols.

In response to market demand (led by large government projects) ITL has implemented
OSI products up to the OSI application layer (eg X.400) and is clearly as edvanced
as many of its larger competitors. Although many of the most recent developments
are not yet fully available products, most are in the final stage of release
undergoing tests on customer sites.

3.33 Because of its market focus, ITL is never likely to achieve a blanket coverage of OSI

products, but plans to concentrate on those seen as relevant to its market. Since its
target market currently includes large distributed systems and the government
sector, ITL intends to continue development of the elements of 0SI required by

governpent users.

International Business Machines (IBM)

’3.3‘% The proprietary commmications architecture of Internstional Business Machines (IBM)

is known as Systems Network Architecture (SNA). In preparing this report, emphasis
has been given to IBM's mainstream mainframe and operating system products, MVS on
the /370 range, which represent the most significant and, by value, largest element
of the company's customer base as well as being the focus of its SNA products.
Other products, mentioned in part 8, will be relevant to particular Departments.

15



3.35 In the past year, IBM in Europe has made a number of announcements (for one in
particular see Annex C to part 8) presenting a commitment to OSI and intent to
support OSI interfaces, some in early 1986, others when the market demands. These
announcements are such that IBM could be described as responding very positively to
the CCTA Statement of Intent on OSI.

3.36 IBM's products now include support for OSI layers 1 to 5. IBM is one of the first
mainframe suppliers to offer layer 5 support. The software products which provide the
higher layer facilities, however, are as yet of narrow application and depend upcn
specific combinations of hardware and software.

3.37 Most current user application software is written to interface to IBM products such
as CICS and IMS (for transaction processing and databases respectively) which,
themselves, depend upon SNA facilities for commmications with terminals and other
computer systems. However, the new 0SI layer 4 and 5 products, Open Systems
Transport and Session Support (OTSS), are not integrated with CICS or IMS. Thus,
any such application software will need to be modified to take advantsge of them, or
users will need to write their own applications to interface to the OTSS Session
service at OSI layer 5.

3.38 SNA is still evolving and predates OSI, is more comprehensive than OSI and in many
ways is incompatible at the higher layers with OSI (in terms of protocol although
not in terms of function). IEM's OSI support is also continuing to evolve;
industry speculation suggests that announcements of further products which will
enhance the value of the current software to users can be expected in 1986.

3.39 IBM has also a very positive involvement in the development of 0OSI standards and
practices. This is illustrated by the company's extensive participation in ISO and
other standards-making bodies, its recent membership of the Corporation for Open
Systems (COS) and collaboration with the conformance testing project led by the
National Computing Centre (NCC) and the National Physical Laboratory (NPL).

International Computers Limited (ICL)

3.40 The proprietary commmications architecture of International Computers Limited (ICL)
is called Information Processing Architecture (IPA). In preparing this report, most
consideration has been given to ICL's mainstrean mainframe and operating system
products, VME on the 2900/3900 range, which represent, by value, the largest element
of its customer base. However, the rest of the range is also considered.

3.41 ICL has a strong public commitment to the support of OSI and to the integration of OSI
into its products including IPA (as indicated in Annex C). Both the current and
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plenned products, along with a migration strategy that the company has described to
CCTA, support this public commitment.

3.42 ICL has a large and diverse product range now being unified by OSI. In the past,
ICL's communicating products utilised a number of internally developed proprietary
protocols initially brought together under the umbrella title of IPA (Phase 1). In
this first step in moving towards a commmications architecture based on public
standards, ICL developed higher layer standards that loosely followed the layering
principles of the OSI 7 layer model.

3.43 In the past several years, IPA has evolved so that at the lower 4§ layers of the OSI
model, ICL uses OSI protocols that are fully integrated with the higher layers of
IPA. Most currently marketed products now offer the OSI protocols as the preferred
pethod of communication up to layer 4; and it is anticipated that by the end of
1986, the remainder will also do so. However, for many years to come, large numbers
of users will continue to use the proprietary IPA protocols from the earlier phases
at those lower layers, and ICL will continue to supply compatible products.

3.44 At the higher layers, and in common with many other suppliers, ICL currently offers
few fully OSI-compatible products, although some of the application layer packages
are based on early intercepts. Examples include the mail product which is a
proprietary selection of protocols based on early work by the European Computer
Manufacturers Association (ECMA) and the file transfer package, which conforms to
NIFIP which itself was the subject of a DTI ITSU Intercept recommendation.

3.45 For commercial reasons ICL does not make public its medium-to-long-term product
plans; neither does it announce projected product availability dates. However, ICL
has adopted the strategy of implementing higher layer sapplication functionality
together with the necessary elements of 0SI layers 5 and 6 (ie, in protocol pillars);
such a strategy is compatible with the functional standards established by the
Buropean Standards Promotion and Application Group (SPAG), CEN/CENELEC, the US
Corporation for Open Systems (C0S), General Motors' Manufacturing Automation
Protocol (MAP) and Boeing's Technical and Office Protocols (TOP). This policy makes
it unlikely, in the Agency's view, that ICL will seek to have products which match a
nunber of the later targets set in the Expectations of chapter 4.

3.46 In common with many suppliers, within the general commitment to O0SI, ICL will
implement certain specific elements of OSI according to customer demand. In
addition, also in common with a number of other suppliers, ICL judges the task of
integrating the higher layers of 0SI into large mainframe operating systems whilst
preserving application program interfaces to be not straight forward.

17



3.47

3.48

3.49

ICL has also a very positive involvement in the development of OSI standards and
practices. This is illustrated by its extensive participation in ISO and other
standards-making bodies, membership of the European consortium in support of the use
of standards, SPAG, and collaboration with the conformance testing project led by
the National Computing Centre (NCC) and the National Physical Laboratory (NPL).

McDonnell Douglas

McDonnell Dougles Information Systems Limited is the consolidation of the former
business of Microdata Information Systems Limited, McAuto Limited, Tymnet Limited
and Applied Research of Cambridge Limited. McDonnell Dougles Computer Systems
(which incorporates the development and-manufacturing divisions of Microdata)
designs, manufactures and supplies general purpose minicomputer systems. The
products considered are the M6000, M8000 and M3000 systems (previously marketed as
Microdata systems) and the Tymnet 3500 range of packet switch systems.

Tymet, one of the world leaders in supply of packet switching networks, was
acquired by McDonnell Douglas in 1984 and, consequently, has been a considersble
influence in McDonnell Douglas' data commmications architecture. The integration
of Microdata and Tymnet Technologies is intended to put McDonnell Douglas in a
position to sell complete network computer systems, and the company sees support for
0SI as a necessary commitment (along with support for SNA).

3.50 Existing products demonstrate support for X.25 (1984) on the Tymnet 3500 range

3.51

communication processor, McDonnell Douglas being one of the first suppliers to do
s80. This hardware and software is currently being incorporated into the M6000/9000
series minicomputers. McDonnell Douglas has said that its plans for 1986 include
ISO transport, session and some application layer facilities (see Annex C to part
10). Longer term plans include support for the profiles from General Motors'
Manufacturing Automation Protocol (MAP) and Boeing's Technical and Office Protocols
(TOP) projects and other application layer products such as File Transfer, Access
and Management (FTAM) and Virtual Terminal Protocol (VIP).

NCR

The proprietary communications architecture of NCR Limited is called Communicatians
Network Architecture (CNA); one of the aims of CNA is to embrace OSI. In addition,
the company has nad; comnitments to the support of Generasl Motors' Manufacturing
Automation Protocol (MAP) and is a founder member of the Corporation for Open
Systems (CO0S), which implies a commitment to OSI. Furthermore, NCR has a relatively
comprehensive range of 0SI products, given the current state of the standards, and
appears to be approaching OSI in an enthusiastic manner. Therefore, its response to
the CCTA Statepent of Intent on OSI can be considered to be positive.
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3.52 NCR has CSI products available on part of its range to the level required by the MAP
2.1 profile. These provide for file transfer plus the necessary support from, and
user interfaces to, the Session, Transport and Network Layers. These facilities are
available over Wide Area Networks (WAN) and Local Area Networks (LAN). Support for
the latter includes the CSMA/CD, Token Bus and Token Ring variants. By the end of
1986, the company should have products for Message Handling (X.400) and should have
enhanced its File Transfer and Access Management (FTAM) product, including the
necessary support for the Common Application Service Elements (CASE).

3.53 CNA is still being formulated, but is intended to encompass three main environments:
OSI, SNA and NCR proprietary protocols. At the present time, the currently available
commmications products fit only loosely under the umbrella of CNA, but more
cohesion is expected to emerge as CNA is further defined and as NCR fulfils its
coamitnent to adopt OSI as CNA's native communication protocols.

3.54 Achievemant of the objective of CNA, to embrace SNA and 0SI, will result in CNA
being a richer architecture than OSI alone. Today, NCR's OSI products are keeping
pace with the development of O0SI standards. The majority of the company's
communications facilities are provided by the Comten communications processors and
the TOWER machines. The former support a range of commmications architectures (of
which SNA is the most notable) and a wide variety of communications technologies.
The Comten products are intended to provide the maximm connectivity to a user
within a network consisting of many different types of subnetwork.

Prime .

3.55 The existing communications product of Prime Computer (UK) Limited, Primenet, provides
users with functions which are in some but not all respects equivalent to 0SI
application functions, and protocols which are in some but not all respects conforming
to OSI standards.

3.56 Prime has stated publicly its intention to embrace the OSI philosophy (as well as IBM
coexistence) and to offer a comprehensive range of products conforming to OSI
standards. Prime's significant presence in the UK academic community as well as the
plans to move its 'coloured book' products to OSI all point to Prime's eventual
(non-IBM) commmication product line being OSI-based.

3.57 Recent history suggests, however, that as far as CCTA's expectations are concerned,
Prime, whilst moving in the right direction, will not be one of the trail blazers.

Sperry
3.58 The proprietary commmications architecture of Sperry Limited is called Distributed

Commmications Architecture (DCA). Sperry's general strategy is to provide its
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customers with an open systems environment and, at the same time, support coexistence
of IBM's Systems Network Architecture (SNA).

3.59 DCA, announced in 1976, predated OSI and had little similarity to OSI apart from the
concepts of layering and use of early, pre-0SI, standard protocols. A revised
version, DCA Level II, anncunced in 1984, is intended to be compatible with the OSI
Basic Reference Model and a few of the relevant OSI standards are now supported.

3.60 For the purposes of this report, Sperry's product range is considered as consisting
of the Series 1100 mainframes together with its Distributed Commmications Processor
(DCP) front ends and networking systems, the Unix-based 7000 series minicomputers
and 5000 series "supermicros®, and the PC-IT personal computer.

3.61 X.25 (1980) products are available for the whole range. The Unix range and the PC-IT
supports a standard ISO 8802/3 Ethernet Llocal Area Network (LAN). A Xenix
implementation of the IS0 transport protocol is available on the PC-IT.

3.62 Implementations of the OSI Session layer and further implementations of the Transport
layer will be available later during 1986. Sperry has also anncunced its intention
to develop OSI application layer products based on X.400 and File Transfer, Access and
Managegent (FTAM) to be available in 1987/88.

3.63 Sperry has a positive attitude to conformance testing and is currently using the
National Computing Centre's (NCC) facilities to test its transport implementation.
By the end of 1987 Sperry should have a reasonsbly comprehensive range of OSI
products integrated into DCA.

Tandem

3.64 The commmications architecture of Tandem Computers Limited is called EXPAND.
Tandem has pledged support to OSI in the form of commitments to pnojects which in
turn are fully committed to OSI, such as General Motor's (M) Manufacturing Automation
Protocol (MAP) and the Corporation for Open Systems (COS). However, in some
respects, the company appears ambivalent about OSI as it has not yet decided the
stance it will adopt on integration of OSI with the higher layers of its proprietary
communications architecture.

3.65 Tanden can be commended for its approach to planning and implementing OSI products.
The company has not restricted the facilities provided, to those required for MAP,
but has aimed to offer a generic product with the maximm flexdibility for user
applications. The range of OSI products currently available is restricted to the
Transport Layer and below, but by the end of 1987, Tandem plans to have comprehensive
implementations of the common functions of the Application Layer with the necessary
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support from the lower layers. Also by this date the compeny plans to have File
Transfer and Access Management (FTAM) and Message Handling (X.400) products.

3.66 Tandem has not revealed plans to integrate OSI into the higher layers of its
proprietary commmications architecture. Current indications are that support for
O0SI and the proprietary commmnications architecture will continue in parallel.
However, there is one positive sign of possible convergence. The company's proposed
1mp1el_nentation of FTAM appears likely to be integrated with its proprietary file
store facilities, even to the extent of Tandem considering enhancing its file
facilities to incorporate edditional features from FTAM.

Wang

« 3.67 Wang (UK) Limited (and the parent company, Wang Laboratories Inc.) has recognised the
importance of OSI and has a clear commitment to OSI, as evidenced by the scope of OSI
activities taking place within the company. The products currently available or
announced are somewhat sparse; however the products in development and the range of
the company's OSI-related activities demonstrate a cautious but feasible stance.
This commitment, taken together with products existing and planned, demonstrates
that Wang will soon be matching many of CCTA's expectations.

3.68 Wang currently has products supporting OSI layers 1 to 4 although in some cases in a
limited fashion (eg, only Class O of the Transport layer is currently released).
Higher layer functions, and further lower layer support, are mainly due for release
in the next 18 months. Wang is also developing partial implementations of the
Presentation layer and File Transfer, Access -and Management (FTAM) standard in
support of the company's commitment to General Motors Manufacturing and Automation
Protocol (MAP) and Boeing's Technical and Office Protocols (TOP) programmes.

3.69 As a parallel development, support for protocols which conform to ISO standards will

be introduced into Wang's proprietary communications architecture, Wang Systems

~ Networking (WSN). This will occur step by step as the ISO standards mature and in
response to the demand for these from the market place.

3.70 Wang is making real progress with the evolution of OSI products into WSN. 1Its
position in respect of OSI has not been as strong or as timely as that of several
other companies, but there is a growing realisation of the importance of OSI and the
need to be seen to be making such progress, particularly in the European environment.
The programme projected for the next two years should redress the relatively slow
start that has hitherto characterised Wang's OSI offerings.
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DTI Support for OSI

Implementor Groups on OSI
Standards - IGOSIS

As the Open Systems Interconnection {OSI) Standards and Intercept Recommendations
progress and accumnulate. potential implementors — committed to converting theory into
practice — will inevitably face problems of interpretation, ambiguity. omission or
inconsistency. ’

The DTI recognises that this introductory stage is difficult and has therefore established OSI
Implementor Groups for the mutual assistance of the UK IT Industries who utilise the
standards in their products and systems. Within these groups, difficulties may be shared and
resolved, common applications analysed. common interpretations agreed. and — where
problems are identified — recommendations made to the standards makers.

There are five such groups at present:

1G 1 OSI Transport

IG 2 Local Area Network Technology (LANS)

IG 3 File Transfer Access and Management {FTAM)
IG 4 Session, Presentation and CASE

IG 5 Message Handling Systems

As new topics are identified and needs established. more groups will be formed in order to
give maximum benefit to the UK OSI implementor community. The need for international
collaboration has not been overlooked either. The UK groups have close liaison with the NBS
OSI Implementors’ Workshops in the USA. and participating UK representatives have
established a valuable dialogue with North American implementors. Contacts with
European activity of a similar nature will equally be encouraged.

Responsibility for overall policy and co-ordination between the groups rests with a steering
group: the Secretariat function and general management of the whole activity is contracted
on behalf of the Department to the National Computing Centre.

If you have an OS] implementation problem. a DT] Implementor Group may already have the
solution. For more information contact the Secretariat of the [mplementor Groups on Open
Svstems Interconnection Standards (IGOSIS).

National Computing Centre
Oxford Road

Manchester M1 7ED

Tel: 061-228 6333

or the DTIIT Standards Unit:

Room 634

Department of Trade & Industry
29 Bressenden Place

London SW1E sDT

Tel: 01-213 5435

September 1985

Department of Trade and Industry



OPEN SYSTEMS INTERCONNECTION

DTI Support for OSI

The Standards-Making
Machinery

The Worldwide Scene

Open Standards are developed internationally through 1SO, (the International Organisation
for Standardisation) and CCITT (The International Consultative Committee on
Telecommunications) - the latter being concerned only with recommendations for use in
connection with public telecommunications services with UK represented through the
Department of Trade and Industry’s Telecommunications Division. U K. representation at
ISO is through the British Standards Institution.

The European Scene

A European Programme to Harmonise the Use of IT Standards has been established as a joint
activity of CEN', CENELEC* and CEPT”, with the support of the EEC and EFTA. to promote
the application of IT standards in Europe and to ensure that implementations of the /
standards throughout Europe will interwork. The first priority (and the only current activity)
is standardisation in the area of OSI. The UK fully supports this programme and. via the BSI.
participates in the standards making process. '

CEN is effectively the European equivalent of ISO and CENELEC is the Electrotechnical
Standards forum in Europe and is the Eurapean equivalent of the IEC (International
Electrotechnical Committee]. Thus. the member bodies of CEN are the National Standards
Organisations such as BSI (UK), DIN (Federal Republic of Germany). AFNOR (France) etc.
CEN and CENELEC have recently agreed to cooperate on the development of standards for
Information Technology and have joined forces with CEPT. as a European forum for

PTT PTO-related matters, o develop a range of Functional Standards for IT.

The European programme started with the identification of an initial set of base documents
(International Standards. CCITT Recommendations or draft standards at the DIS stage)
published as the CEN/CENELEC Harmonisation Document HD 40001: these are a subset of
the Basic References of the intercept Strategv. Work is now underway in CEN/CENELEC/
CEPT to extend HD 40001 and to develop the first set of Functional Standards derived from
HD 40001. These will cover communication profiles for wide area networks and local area
networks in isolation and application profiles for teletext, public and private message
handling. and character coding.

Funclional Standards represent a step forward in the standardisation process. They
recognise that individual IT standards will not appear in isolation in products and services.
In general. specific functions as seen at the Jevel of an application programme or end-user.
require the use of sets of related standards. Recognising this. Functional Standards. each
being profiles or sets of appropriate standards. will be developed. each detailing the
application of one or more Open Systems standards necessary to support that function.
These Functional Standards will draw on the set of basic reference standards: HD 40001.


http://Ec.rechn.cal

DTI Support for OSI

Conformance Testing

Open Standards are designed to enable interworking between different svstems and
equipments. This objective can only be properly realised if the products adhere firmlv to the
standards. Some methods of checking that thev do so are available. '

[deally. there would be a certification scheme under which products could be approved and
this may one day exist. However. we must build up to this gradually and the first step is to
establish testing centres which are competent to verify the products against the standards.

Because conformance checking is complex and expensive. products must not be required to
undergo tests in each of the markets where theyv are to be sold and used. Internationallv
accepted testing must be the aim as this will keep down the costs and ensure that the product
interworking can be achieved across national boundaries.

The EEC plans to establish a network of testing centres for I'T Open Standards across Europe
and eventually to combine these into a pan-European certification scheme. This will take
several vears to establish and the immediate activity is to have a number of specialised
testing centres available.

The DTI has provided considerable support for the establishment of the world’s first
commercial OSI testing service - COMMS-AID. Located at the National Computing Centre.
Manchester, COMMS-AID it is presently able to test to the following standards:

Network Protocol to DP 8878 (BSI DD 122)
Transport Protocol to 1SO 8073

Tests for other standards are being added to the range.

COMMS-AID serves the end user by providing a facility for checking compliance with the
standards as quoted in Operational Requirements and contracts. It alsc provides a service to
suppliers by enabling products to be checked out and exercised in the course of
development.

COMMS-AID is part of an emerging European network of testing centres and works closely
with other centres in France. Germany etc.

Enquiries related to this service should be addressed to:

Mr 1 Davidson

COMMS-AID

National Computing Centre Ltd
Oxford Road

Manchester

Tel: 061-228 6333

Other conformance testing centres will be established in the UK to meet the needs of:

- Local Area Networks ————w=—yp oo _

- Manufacturing Automation Protocol David Firnberg FBCS DRSPS
— Message Handling Svstems Chairman SRR
~ Document Structure. &1‘( S
For information on these contact: D
IT Standards Unit Th?’lf‘:gki‘gien"e
Room 634 The Networking Centre Limited el
Department of Trade & Industry Clove House. The Broadway.
29 Bressenden Place Famham Common. Siougn.
London SW1E 5DT Tes Beg?::;eélsgﬁzo 849826

. elephone elex
Tel: 01-213 5435 02814 5123 Telex B4

September 1985 Department of Trade and Industry



OPEN SYSTEMS INTERCONNECTION

OSI Opportunity Studies

DTI Support for OS}

Many standards for Open Syslems Interconnection (OSl) are now available and others are
maturing rapidly. These standards define the wayv in which conforming muhi-vendor
equipments may interconnect and interwork in support of IT applications.

The Department of Trade & Industry has supported the development of these standards. and
now seeks to establish them in products and systems as quickly as possible - to the benefit of
suppliers and end users.

As an essential first step in this direction. the DT1 is willing to support feasibility studies
concerned with the application of OSI standards. This support will consist of up to

50 per cent of the cost of studies. into the practicality of utilising the OS! standards in new or
modified installations of IT systems.

Funds are limited. but it is anticipated that support for up to 100 such Opportunity Studies
may be made. It will be necessary to ensure that the studies cover all aspects of the use of OSI
standards so that — on completion of the programme - the combined studies will spana
broad sector of commerce and industry.

Consideration will be given to proposals which meet the following requirements:

- The product or system examined mus! meel a genuine user requirement:

- the anticipated UK content of anv end product must be indicated:

— the areas of commerce. business or industry at which any end product or system is
directed. must be nominated:

- there must be a substantial use of OSI standards. Functional Standards |arising from the
European Programme to harmonise the use of IT slandards) or DT] “Intercepts” covering
both interworking and interconnection:

- the proposals for conformance testing shall be stated:

~ the product or system must be operational within two vears:

— delails of other studies into the proposals shall be given.

To find out more. contact IT Standards Unit:
Room 634

Department of Trade & [ndustry

29 Bressenden Place

London SW1E 3DT

Tel: 01-213 5435
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OSI Demonstrator Projects

DTI Support for OSI

Standards covering many aspects of Open Systems Interconnection (OS]) are now available
and are being used in products and systems. The purpose of the Standards is to allow
conforming multi-vendor equipments to be interconnected in the course of building an IT
svstem or interconnecting such systems.

The Department of Trade and Industry has actively supported this work and considers that
the time is now right to assist in establishing the standards in products and systems by
means of a limited number of strategic Demonstrator Projects in various sectors of industry.
Such Demonstrators will increase awareness of the standards. establish confidence in them
and provide clear evidence of their applicability.

A Demonstrator Project is one which is led by the end user to meet a genuine need and where
the application justifies his expenditure. The Department wishes to examine and prove the
applicability of the OSI standards at every stage of the process from operational requirement.
through procurement. testing and system integration to service use.

Consideration will be given to projects which meet the following criteria:

- each project must contain at least one UK end-user and the products of at least 3 UK
suppliers. an indication of the UK content of the final svstem shall be given:

- each supported project should be identifiable with a particular requirement of commerce
or industry eg Office Automation. Computer Integrated Manufacture. Trade Data
Interchange: etc.

- there must be a substantial use of OSl standards. Functional Standards (derived from the
European programme to harmonise the use of IT Standards) or DTI “Intercepts’ covering
both interworking and interconnection:

- the proposals for conformance testing should be stated:

— the installation should be "visible’ and accessible for demonstration purposes:

- the project should be operational within two vears:

- details of other funding for the project shall be declared.

Support may be granted at three levels:

— grants of up to 50 per cent to the end user toward the cost of consultancy for feasibility
studies. svstem design and planning. preparation of operational requirements and
invitations to tender, procurement, development, testing, acceptance. installation and
performance monitoring. where these functions are affected by the requirement to use OSI
standards for interconnection and interworking:

— grants of up to 20 per cent of the capital costs of the equipment may be available to the
end-user in recognition of the initial inconvenience. pioneering. monitoring and
demonstration aspects of the project:

- grants of up to 25 per cent of the eligible costs may be made to manufacturers to support
product development: such grants will be subject to the normal SFlrules.

A project may qualify for support at all three levels.

To find out more, contact the IT Standards Unit: l ")l)()
Room 634
Department of Trade & Industry
29 Bressenden Place BUS[NESS
London SW1E 5DT "ADVICE
Tel: 01-213 5435
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1. A New Institute of Computer Science

A new research institute in computer science has been founded and approved by the swedish
gomnmtndeeemberwss.m ™

The institute called SICS, Swedish Institute of Computer Science, will conduct goal-directed
advanced research in the area of computer science and artificial intelligence and will also promote
practical use of the research resuits.

SICS will also cooperate with the swedish universities to promote education in computer science by

participating in educating engineers and researchers.
Background

Most of the research in the area of computer science and AL in Sweden has been conducted at the
universities while the swedish industry has concentrated on product development.

To bridge the gap between the industry and the universities and also to promote practical uses of
research results, an industrial group together with the swedish govemnment have decided to
establish SICS, and to collectively sponsor its activities.

Form of Operation

SICS in a non-profit research foundation which will conduct a number of long-term goal-directed
research projects. The goals are documented in a programme that has been decided in an agreement
between the industrial group and the swedish board of technical development (STU).

Personell from the companies belonging to the industrial group will participate in the research

jects.
%:multsofthcmhpmjectswﬂltake the form of research reports as well as software and
hardware prototypes.
The are open for any interested party, i.e. public domain. )
All and descriptions of hardware prototypes developed within the research projects of the
institute are available for any interested party for non-commercial puﬁses.
Each company in the sponsoring industrial group has free access to the prototypes produced by
SICS for commercial exploitation.
Commercial exploitation of the produced prototypes by other parties is decided by the board of
SICS in each individual case.

Research Goal

SICS' main goal is to find system technologies that make the next generation computer systems
significantly more easy to design and use.

Research Areas
In order 10 achieve the goals SICS will investigate:
- new methods and tools for system specification, design, implementation and test

- new man/machine and machine/machine communication standards and facilities including
graphics, natural language understanding etc.

- new programming technologies based on logic programming, including theoretical studies of



2
inference mechanisms, and practical development of languages, compilers, system software, and
computer hardware

- methods and tools for development of intelligent knowledge based systems.

A major part of the activitics will deal with fifth-generation computer systems that are based on
logic programming, parallel computers, and knowledge-based systems. Moreover research will be
conducted in the area of design methodology and tools oriented towards VLSI- design and
communication protocols. Finally, a minor part of the activties is devoted to distributed realtime
systems, _

Within the area of design mahodologymdmhfaVLS!hN.‘g,acloseeoopuanoqwﬂlbe
established with the National Microelectronics Programme , a8 well as the Nordic Research
organization Nordforsk.

Location
The major part of SICS is located in Kista north of Stockholm. At fall 1987 SICS will move to the

new clectronic-center that is being built and also located at Kista. A minor part of SICS is located in
Gothenburg.

Sponsors

The Swedish government represented by STU (Swedish National Board for Technical )
Development) contributes cumrently 50% of the budget, and the other half of the budget is financed
by the industrial group. Currently the industrial group consists of ASEA, Ericsson, .Phihps,.lpM
and Televerket (the Swedish PTT). It is expected that during this year other companies will join the
industrial group.

The current budget is 20 M SEK per year.

About 25 researchers are employed at SICS. By the end of this year, it is expected that the number
of researchers will increase to 40.

Organization

The director of SICS is Siwert Sundstrom. SICS has currently three research laboratories:

* Design Methodology led by Dr. Bjom Pehrson.
* ing Systems led by Dr. Seif Haridi.
* Knowledge Based Systems led by Dr Rune Gustafsson.



2. Design Methodology Laboratory @r. Bjsm Pehrson)

GOAL'Anadvanced,_bcyondthesmc of the art, design methodology and a design environment
prototype based on this methodology supporting design of distributed systems.

MOTIVATION: Industrial design of distributed systems requi

-mmdmglswhkhmmewobabﬂnqofwmmdﬁmbyuﬁng

: uous specifications and improved methods for analysis and synthesis

-mtqaenvesenﬁ-auuommdmlswhichcuttheﬁnneededy;:mignmdp:wweﬂw‘bﬂnywhm
to customer requirements and later modification

-1z eaboutpmﬁem'aofalmative tem architectures, such as performance, testability,

reliability, etc, and tools for the evaluation of these properties. '

The is structured in the following coordinated projects:
- Fa::lgg:ign Techniques &

Experimental Design Environments
Design of Communication Systems

Formal Design Techniques
GOAL: Formal c'esign method from specification 1o test. Identification of design activities that can be
automated.

ACTIVITIES: Study and development of formalisms and algorithms suitable for automating
electronic and software design. Under a general Higher Order Logic formalism, thearies
relevant for particular sub-areas such as digital or systolic systems can be equipped with
suitable tacticals which act as decision procedures once subgoals in the theories have been generated.
We assume knowledge of work of Hanna, Gordon, Barrow and Fourman in this area. The
subprojects below are intended to fill in some details they have not considered, besides the more
application-oriented approach. Although it seems that the recent theory of Constructors of Huet and
Couqand may have some advantages, it is intended that Gordons WF-HOL. system will be used to
start with. The main reason is that it is equipped with a fairly rich set of tacticals intended for our
application area. Decision procedures for sub-theories, however, will probably be implemented
outside the system for efficiency reasons and for obtaining suitable graphical presentations.

Principal Investigator: Stefan Amborg »
Researchers: Bengt Jonsson, Bjorn Lisper, Joachim Parrow, Erik Tidén
Visiting researcher Giinther Karjoth, Stuttgart

It is observed that efforts to squeeze problems in a wider electronic design domain into a first-order

system lead to unnatural and inextendable systems. On the other hand, automated deduction in
higher-order systems is even more difficult than in first-order systems. The idea that higher order
systems are useful in hardware design was first accepted in Darmstadt 1984 and still seems valid.

ACTIVITIES: A desi ject is conducted from high-leve! specification to a circuit diagram. The _
HOL approach will begncvp;louaxed in the following respects: which mathematical repertoire is required;
use of an incomplete specification (we do not start from a behavioural description butfroma
requirement that, e.g. the circuit should be usable for implementation of memories of various sizes
and shall find a closest match to an input in a certain time); can details like signal representation and
multiplexing be defined in later stages; how can tacticals break down verification and synthesis tasks
o specialized (efficiently decidable) theories; The latter is particularly studied for two methods in the
following projects - the first is intended for systems with essential control functions (¢.§.
commumcation protocols), the second for data-independent computations (e.g. signal processing).

Efficient methods for reasoning in process algebras ‘ . o
Synchronous circuits and com:utcr programs constitute the foundation of all conventional digital
constructions. They can be formalised e.g. as finite automata or Turing machines. These formalisms



are, however, aimed at investigating very basic questions about the nature of computations. For
practical construction activities, new models that are able to deal with questions c&ut. e.g., timing
and synchronisation, must be employed. Of these new formalisms, the best known are CCS

(Milner), and CSP (Hoare). We use the term ‘process algebras’ for these new formalisms.

ACTIVITIES: In this part of the project, methods for formal reasoning in process algebras are
developed. We wish to determine how generalizations that increase the expressivity of the formalism
influence the complexity of finding proofs in it. We will strive for cooperation with a similar project
at the University of Edinburgh. Preliminary plans for Joachim Parrow to visit that project as a guest
researcher have been made, and he would thus contribute to an improved exchange of experiences.

Proof methods for the CCS-formalism will be studied, and in paralle! with this, an ideographic way
of specifying and presenting CCS-expressions is developed. The problems we wish to deal with at
first are the problem of finding bisimulations (proofs of equivalence) and the problem of treating CCS
axiomatically using equality axioms. ’ . )
Departing from Bergstra and Klop's process algebras, which are defined mainly by equality axioms,
a system that uses the powerful methods developed in computational equational reasoning to decide
?nlity and find solutions to equations in such algebras, is constructed. We foresee that applications
this system will be mainly analysis and synthesis of synchronous software and hardware systems.

Synthesis of bardware for static data oriented computations

A big part of the work of a hardware designer is devoted to the balancing of circuit organizations by a
suitable choice between series- and parallel representations in different subsystems. In the area of
systolic arrays the process of design to 2 great extent turns into investigations of different principles
of static data flow. These investigations have so far been carried out by moving transparent slides
relatively to each other and other very informal methods. This causes a risk of error and also a risk
that an intuitively less obvious but considerably better design might not be found. In the work
preceding this project considerably improved versions of ‘famous’ systolic arrays were found. A
systematic computer aided solution of these (of course not impossible) design tasks seems to have a
practical relevance even in the near future.

ACTIVITIES: A system for synthesis and analysis of paralle] hardware is developed. Starting with
specifications of algorithms as families of formal expressions that are to be evaluated, and
specifications of hardware structures as communication structures in a space-time, it will find a piece
of hardware that both implements the algorithm and meets the hardware specification. The step of
synthesis can be seen 23 a mapping of the steps in the algorithm to the space-time, and the result is a
schedule telling where and when the steps are to be performed. metberesulﬁn&desaipﬁon itis

le to m% derive an intcmm form which in the case of \;‘LSI igtl.;e is suitable for

generation. ign system is on a graphical presentation of steps in the algorithm
and their mapping onto the hardware. A special case with linear mappings can be automawﬁ.m

Experimental Design Environments

GOAL: A prototype for a development environment in which the desi (the user) has all the
tools he needs during the progress of his development. g

BACKGROUND: Two fundamental principles may be pinpointed:

- The ‘system’ must be able to recognize the same project during its life-time. The system knows the
different of the project and how they are correlated to each other.

- At one and same stage, many different ‘aspects® of the project are to be treated by the system.

The following is a list of ‘attributes’ for the devel t system:

- man/machine dialogue based on interactive graphics and syntactic editors

generators for different syntactic editors, interpreters, animators, translators

simulation and real-time testing support

life-time cycle and management support

easy integration of existing software and tools to simplify the implemention of new ideas.

Programming environment
The laboratary is using Interlisp-D and Loops (later CommonLoops! as the software development




tool and Unix as a target environment.

Gm?m
We will about graphs (in the mathematical sense) and ics (as pictorial objects). Not to
confuse mpa.wewmcymme“l:ﬂymdwwd)wma(mymfmeuu
the word graphic when speaking graphical display, graphical objects etc.
ACTIVITIES: To achicve the main goal above, the following three subprojects have been started:
- EVALUATIONS: To obtain M‘gwabommm;hnmgam?;’g;s

- LOGIE/LIOGGIE: A prestudy of synthesis of syntactic editor/translator from a formal language
specification in a graphic eavironment.

- BASIC TOOLS: among other things, a dialogue editor and a network editor will be implemented.

Principal Investigator: Mats Nordstrom

Researchers: Hans Eriksson, Steffen Weckner, Wiles
Graduate students: Abduliah Parosh, Bjorn Backiund, Pir Forslund
EVALUATIONS

Study available CAD systems and existing research systems, identify the pros and cons, common
parts (base elements) and point cut important differences.

LOGIE & LOGGIE
"Language Oriented Graphical Interactive Editor” and "Language Oriented Generator of Graphical
Interactive Editors™

GOAL: A gencrator/editor where the generator takes as input a language specification and generates a
special purpose, graphic oriented, interactive editor for the language in question.

BACKGROUND: Different steps, stages, and aspects in the development process require different
languages’ to describe the task and to communicate between man and machine. This is natural as
different aspects must be expressed in different ways. Flexibility in the user interface of the
development system, is to generate editor/translator automatically, given the formal language
specification. This is a well known method for traditional programming languages. We need 1o
consider languages with graphical objects and parallel input strings (¢.g. keyboard and mouse).

BASIC TOOLS
GOAL: Identify basic program tools. Buy, borrow, hire and/or construct them. Mainly,
COAL: Ity seccsay b progum s

ACHVTHES:Ammgmmkmded.weMchmmb:gnwim.Dulon,mhmc&ve
graphics oriented dialogue editor and GRAPHIE, a Network editor generator

Background: When using many different kinds of application programs, the dialogue between
man/machine differs from application to application. In our system, where you may choose different
application programs still using the same development system, it is desirable that all kinds of
dialogues which have the same principal structure, are expressed in the same way too. Especially the
dialogue:

-chloosem.(ofac(t:;l)taskb&eﬁawd.

- select parameters (objects) to

-mca'daaboveisum‘,::dnmhae.

- perform the task.

DIALOGIE will be used for creating dialogues which are characterised by:

- ‘commands and arguments’ which are given interactiv ) )

- the environment is highly graphical with windows, ical objects, a pointer device (a
mouse),etc.

By using DIALOGIE you can .

- experimentally design the user interface using the WYSIWYG principle.

- 'normalize’ the dialogue used by different applications

This is shortly what you will be able to create with DIALOGIE:



- Different kinds of Menues can be designed. Menues are used for selecting a task.

- Different ways of entering data can be designed; switches, handles, input fields, etc.
- Prompt-windows and Alert-windows can be designed.

- The dialogue is immediately executable

- Graphie
GOAL: To construct a network-editor where you are able to ]
- Define 'semantical rules' for a Network. (Different kinds of Networks may have different sets of

semantical rules telling how nodes can be connected and what the nodes may contain)

- Define the rules interactively, if possible by means of the WYSIWYG principle. .

- Use the editor for editing the network. The editor shall check that no editing operations will break
the semantical rules for the network.

BACKGROUND: This kind of network-editor has a broad application area. In fact it may be

used whenever you can (or will) express yourself by means of a network. Some kind of edit
operations are of course application t, such as how many other nodes a special kind of node

may point to, and what kind of nodes are. Other operations are quite common for all networks
such as traversal, enlarge and shrink, define logical hierarchical parts etc.

This is shortly the service Graphie will provide: . ’
Define different type of nodes, plugs and connectors. Each node type may inherit attributes from
other node types and/or attributes may be local. Each attribute is also associated with a type. Nodes
are not connected explicitly, but implicitly using the paradigm ‘a plug'. Each node may have one¢ or
several ‘plugs’ asscciated. Each plug has a type. Nodes are connected by ‘connectors’. At each of the
two endpoints of 2 connector, yoo have at least one plug of a certain type. When connecting, the type
of the node plug and the connector plug must agree.

Design of Communication Systems

GOAL: To develop methods and prototype tools for specification, verification, implementation, and
testing of communication systems. To develop prototypes of communication system subparts.

ACTIVITIES: Study sg:ciﬁcaﬁous and protocol implementations. Identify management functions,
i.c. operating systems tions for protocol execution. In order to understand how to achieve high
reliability, fast response time, and high throughput of 8 communication system, a prototype of a

| machine™ is The hardware as well as the software of the prototype are designed
tobededxm;lforpmﬁwolemuﬁoninamultihymdmm
Themahodsmcmfmmmdngdpmmlimﬁcommﬁommfmmﬁw A test system
protype for ISO:s Transport protocol is developed. From formal specifications of protocols,
generators of test suites and test systems are developed.

Principal Investigator: Per Gunningberg
Researchers: Peter Sjddin, Anthony Wiles
Graduate students: Ivan Christoff, Hans Hansson

Protocol machine (6pm)

GOAL: To develop a machine for efficient execution of protocols in a multi-layered system. Both
hndwmmdso&wmwillbeoon&idaed.mmachincshouldhedaignedinsuchamythac
-mcpowcdgxecuﬁontimeisnotthelimitingfmfcrmponsetimemdthmughputinalocal
Area Network at 8 steady state information exchange.

- 1 connects 1o & host via DMA (shared memory).

- it has support for the execution of protocol specification languages.

- Survey over computer systems for packet communication.

Survey over published machine designs. Establishment of personal liasons and information exchange
with intemational research groups in this area.

- Protocol tation studies

- connect SICS to SUNET (Swedish University NETwork).

- establish OS/MAP/TOP prototype implementations for subsequent studies.



':‘,’no,"!hﬂ.inqmﬁ&mlwuionpmocolmmm”mls.
- 0 gam insight into the relation betwecnpmwoolspeafwm ions and their impiementation; wha
characterizes & good implementation, and to locate inefficiencies. voph what

ACTIVITIES:Connection to SUNET. SUNET is connected to most major international data
networks, which will permit electronic mail connections both nationally and internationatly. SICS
will participate in coprojects regarding networks initiated nationally and internationally.
l»vpondpmtocolhplqm within the OSYMAP/TOP framework. These protocols will be

usted to the SICS eavironment and will form the base for implementation studies.

IIP using X25. An incomplete UNIX-dacmon for using Arpanets TCP/IP is available. It will
be adjusted to SICS environment. Some changes in the implementation will be done in order to obtain
better performance. The daemon will allow us to use existing X.25 links for protocols using TCP/P.

- Protocol jons from the specification language LOTOS

GOAL: A compiler to some implementation code. Man-made translation can be considerably
reduced if 8 compiler exists that translates directly from a specification to an implementation language
(e.8.C/UNIX ar machine code). Also, the confidence in a correct implementation will increase.
However, existing specification languages for protocols do not have any constructs for management
- functions. These ions have been considered to be too dependent on the actual machine. Buffer
management is one example of such a function. If it is possible to identify common functions in
protocols and layers, such as the buffer management, it makes sense to add constructs to the
specification larguage in order to be able to express them. Furthermore, hardware and software can
be designed to & efficient implementation.

A ofa Interpreter or Parser with semantic routines is developed. The short time
objective ts to interpret/transiate to a UNIX environment and the Jong time objective is to the protocol
machine. Initially, the relation between a Local Area Network (Allan) protocol specification in
LOTOS and its existing implementation in a UNIX environment will be studied.

- Design and validation of the protocol machine

GOAL. A validated specification of a computer system architecture optimized for execution of
protocols in layered architectures. '

Functional specification and design of critical subparts . The critical parts of the machine are
identified with respect to performance. Tentative designs of these parts '(;& memory structures)
should be finished during Spring 87. Simulations will demonstrate that the functional as well as
the operational requirements (performance) should be possible to meet.

Protocol testing

GOAL: Develop an advanced test system prototype for testing of communication protocols in general
and protocols within the OSI, MAP/TOP frameworks in chular. '

Automatic synthesis and implementation will not be possible for all parts of protocols in the near
future. Implementation testing will therefore be important( especially, conformance testing utilizing
existing links for remote testing). It is considered important that Sweden also establishes know-how
and develops tools for testing protocols. Sweden has also been invited to participate in al European
cooperation on testing and certifying information products, e.g. protocols. strong motivation
is that Swedish industries will produce products that conform to MAP/TOP protocol standards.

- Design of conformance test suites L
Formalising the testprocess and methodology in accordance with the frameworks developed within
ISO and . Evaluarion of methods and algorithms 1o generate test suites from formal protocol
specifications. These two activities will form a base for the development of testing tools.

-Tdsystunpmtot;ztorm:s'l'mwpmoai .
The prototype is implemenied in an integrated design environmens. In a parallel project, an

integrated design environment for the design of distributed systems is developed. Within this
eavironment it will be possible to execute protocol specifications. This activity will add software for
testing protocols to the environment; test suites, test driver, trace facilities, and some test result
analyzer. Test suites from the above activity as well as from ISO SC21 working group will be used.
Using this environment means that the time 1o implement the test system is likely to be considerably
reduced and unmatched controlled testing will be possible



3. Logic Programming Systems Laboratory (Or Seif Haridi)

Goals

Briefly speaking, our main goal is designing efficient computer systems for applications that
reguitz inwnsigcsymboﬁcgming.%miqappﬁcaﬁomm ve in mind, for the time
bemng, are those with automated reasoning abilities, like natural language understanding,
knowledge-based systems (deductive data-bases, expert systems, computer-aided design, etc.).
Although the architecture and language group will not be engaged directly in the development of
such applications, we will cooperate with the other groups m the institute and with other
interested parties in the swedish industry to derive the exact requirement of these applications on
the language-design issues.

Since our interface to the other groups and parties will be appropriate programming languages,
we stress that this cooperation is vital for the design of languages that are expressive enough to
support these applications as well as theoretically sound further development of &
powerful programming environment. Starting from language-design principles, we will work
with optimized compiler technology, computer architecture and hardware realization in VLSL

Long-Term Research Plan

Our starting premise is that the goals mentioned above can be achievedwithin the logic
programming paradigm.

There are two trends that are prevailing for the time-being. One with more emphasis on the
declarative nature of logic programming languages. Prolog is a less successful representative of
this class, since Prolog has a rigid execution mechanism (depth-first, left-right) and a restricted
subset of first order logic. One of our goals is the design of an efficient full logic programming
system with equality. Such a system should be a tool for automated reasoning applications such
as expert systems and programming environments and knowledge data-bases.

The other trend in logic programming emphasizes the control or the procedural aspects of logic
programming, Prolog as a sequential language and Parlog as a concurrent language (other
prowsakqfoomumtlmguagcsmﬂmCmcumntProbgdeuudedﬂomClaum)m
representatives of this class with various degrees of emphasts.

Ultimately we would like to see a computer system with these different trends fully integrated and
based on a solid theoretical and pragmatic foundations, a highly efficient system with dedicated
componeats for intelligent knowledge bases and man-machine interfaces. We think that 2
parallel architecture wath specially desi VLSI componeats are necessary to achieve the
efficiency goal. Such componeats include processors, memories and interconnection
componeunts that should be invented (synthesized) and evaluated (analyzed) .

The activities of our group will cover the following spectrum of issues:

1. Design principle of logic-programming languages.
5 Opanized i echnelogy. T e Pognming laoguges
. iler tec .
4. Operating-system and architecture issues for parallel symbolic processors.
3. Design, simulation and emulation of dedicated hardware compontents, including processors,

6. Prototyping of software and hardware using both off-the-shelf components and

! components. ) .
1. Analytical and empirical evaluation of the software-hardware systems which are being

designed.



Short-Term Research Plan

We preseat a number of research jects that will be pursued during the initial phase of the
institute. The basic : .om organization is that small groups are very efficient during
the problem-solving, tion and design (initial thinking process), even for fast
Mpe:ri(lflo;c ctho::yt&pkumwdmg:log)bg?kmuﬁmdwm
however contingent allocated in terms of and equi
atbeﬁmadenﬂeddgigniscompkwd. FOUES, Dot i peoplc and equipments

The following projects covers the various aspects of activities of the ranging from
language principles dovgn.tp eveatual VSLI realization. The first project (Constructive Logic
System) touches the activities of the programming calculus group, whereas the fourth project
requires VLSI experience as for example available in Mikrovigs- institutet

L Constructi icS
D ve Logic System

This work is aiming to designa theorem prover and a logic programming language based on the
pnnciples of intuitionistic first order logic. The system has Hom Clauses (pure Prolog) as a
subset, but it allows a larger subset of first-order logic. We are now working with the theoretical
fmmqomdmemmlmmmmwmmeimwuﬁmmsmdm:
Prolog-implementation technology can be used. In particular Warren's instruction-set can
be extended to support the new system. Moreover after completing the study of the first order
logic systems we plan to extend the system with modal reasoning abilities. The ongoing work is

ribed in & paper in progress by Haridi and Sahlin (A Constructive theorem prover and its
application in logic programming 1985)

2 And/Or parallel execution models and languages

Andrzej Ciepiclewski, Bogumil Hausman

This project aims at the development of a paralle] altemative to the sequential Prolog. Prolog tries
altermative clauses in a sequeatial top-down manner and executes the subgoals in a sequential
lefi-to-right order. We aim st an efficient execution model where alternative clauses could be
executed in parallel (Or-parallelism), and independent subgoals could be executed in parallel. We
aim at designing and implementing a parallel Prolog, and making the system available to the
application group and other interested parties to be used in mucc. The target machine we have

~ in mind for the initial implementation is commercially avai mudtiprocessor-sysiems with
global address-space.

Until now we have an execution model for Or-parallelism and an initial evaluation of it (see
Ciepielewski, Haridi and Hausman, an initial evaluation of a virtual machine for Or-parallel
execution of logic programs, 1985). This mode! has to be refined and implemented on a
W system. Algorithms for static detection of independent subgoals and a subsequent
execution model hsve o be invented, studied and analyzed. A frame-work for updates of

global data should be incorporated.

A The BC-Machine for Paralld Execution of Logic Programs

Khayri Mohammed Ali, Lennart Fahlén, Roland Karlsson

The BC-Machine is an innovative architecture proposed by Khayri [ALI8S] for fast Or-parallel
execution of logic programs. It has the advantage that all the technology developed for sequential
implementation of Prolog can be used without any loss of performance. The architecture has n
processing elements, m memory modules where m > o, and a special interconnection network.

4. Compller Technology and RISC Artitectures
Mats Carisson, Thomas Sjéland, Goran Bige



The starting point of this project is Warren's instruction set for Prolog and a similar proposal for
Parlog (by S Ght;gory). The goal is to design a fast reduced iasg:ction set githocessor for logic As
Foslmw' es that can be implemented in VLSI wi current silicon technology.

i 0@«5 . e s

projects in the world (RISC2,MIPS,801) the major effort will be in trying to
: instructions that are executed in a single processor cycle and can be implemented
in silicon. Different to the other projects the processor will be ariented t symbolic ing.
In such projects implementation 1ssues and architectural issues (instruction set) cannot be
separated. Also VLSI technology counstraints has to be taken into account

A very important component in such a project is the development of a highly optimized compiler
that can utilize the processor. Optimization algorithms both for the absﬁ%u'ucﬁon-setlevcl
and the reduced imtucﬁon-sawmusmdiedandimplmmumojectalsoﬁma
F@J;camfmlfcompﬂamwsﬂmwuuwdmd ified to serve the purposes of
pro, . '

S. Logic Programming for Real-Time Application
Ivar Jacobsson, Nabiel Elshiewy
This project studics the combination of logic programming and object oriented programming for
real-time applications and also investigates extensions of concurrent logic programming
lag_guages_ fct'ad the same purpose.

ject onented programming is becoming an interestin igm for developin tems.
One of its main fearures s that it provides reusable gﬁmmn'n Lopi propeuning
languages are especially powerful for programming algorithms, but have so far ignared to
support neccessary modularity constructs for the design of large systems. A combination of the
two paradigms into one language seems natural and very promising. Therefore we suggest the
design of an object oriented logic programming language combining the best' of the two
paradigms.
We also want to study the applicability of the combined language in the design of large software
systems. Already some research groups are exploring this possibility such as the ICOT fifth
generaton project’s work on the ESP language.




4. Knowledge Based Systems Laboratory (o Ru Gustafsson)

Goa!sforReswd:andDevdopmtattbeKBS-labom:oq

There are emerging certain directions within Al and computer science research which seem to be
more successful and promising than others. These areas are incorporated in international projects
aiming at developing next generations computer systems (Fifth generation Computer Systems). The
areas of research and devxeslgpment are Knowledge Based Systems (KBS) and Logic Programming
(LP). Ltis obvious that has dev into a major part of applied AL However, at the
moment, KBS is best characterized as a pﬂcofwcm:m?wimomaw.mmemﬁme,
compiic:propamiing st peape KA i e o aoding Compute sience n gaeral,
computer ing , in particular. In a sense, ight be a part o

has been missing in AL namely a theoretical frame of reference.

~ The need for research into the fundamentals and practices of Knowledge Based Systems is
ﬁowledged by mea:;zc W&m& That is, we n;cgsa s::ad theoretical

ground in order to steps tow e- fun:oomn% i » and even more important,
to take steps toward the "Fifth Generation Computer Systems”. © sccomplish this we believe that
the most promising direction is to explore Knowledge Based Systems from a logic programming
point of view. A long term perspective is that research and development in that direction can )
contribute to the next gencration computer systems in general and to “Advanced problem solving
eaviroameats” in particular.
Goal:Reswchwid:inKnowledgeRTescnmnom' (KR) and ing methodology aiming at
development of tools and techniques for developing Knowledge gased Systems.
Research Areas

We present the research projects at KBS-laboratory under the following five research area
headings. It should be emphasized that the group will be unable to start and run projects in all
project areas described. The major reason is the limited number of researchers involved.
Communication and co-operation with the international research society is cruical and important

* Epistemological theory for knowledge based systems

+ Computational languages for knowledge representation

* Natural language processing for KBS systems

* Methodology for designing knowledge based systems

+ Environments and interactive systems for applications

This is a broad project area heading covering important problems, which in the first place can be
considered as b&gi? jt:earcb areas gecessary for success in the other projects. The keywords here
are reasoaing and knowledge. An ultimate goal is to develop 8 theory of reasoning abowr
knowledge. Clearly, such a goal is fundamental for anry Knowledge Based methodology. On the
mmnhagwmakmmhummmpmmm.
&foﬂowing four problem areas constitute a sample characterizing some umportant o

* Knowledge and domain structure: It is well-known that we need more kmowledge about the
relations between domair structure and problem rype on one hand and knowledge structure on the
other hand.



* Automatic reasoning strategies: A reasoning system can be viewed as composed of a domain
level comresponding to a knowledge base and & mera level coresponding to a control structure foe
manipulating the domain level. If we want to explore the possibilities of (semi-) automated
reasoning systems (such as expert systems) we need a better understanding of differeat strategies
for reasoning about knowledge and also to understand mare about flexible inference mechanisms.

-Nm.mmsmﬁmmmmmmu is incomplete and still some
inferences have 10 be made. in.uusoningsymmneedstobeffxiblemghbanow
knowledge to be modified without running into contradictions that cannot be handled.

* Inductive reasoning: An intelligent reasoning system should be able to aquire knowledge on the
basis of experience or instruction. lndncﬁvetgasoningormachinelcaminginnamofmch
Msmwmmmmhmnbowmmmonmowledge
Representation (KR).

This project area is at a level below an epistemological theary. The main concern here is to
develop compwutational formalisms for certain areas of knowledge representations. The focus will
be on logic oriented represemations. The following is a brief listing of relevant research problems.

* Logic and representation: The focus bere is on how to understand logic as
representational f ism for KBS (not only rule-based systems). What is missing? How can
logic be used 1o reason with incomplete and/or inexact knowledge? How is logic and decision
making related? What types of logic systems are relevant?

* Logic and production systems: A primary purpose is to explore production systems in general as
amedmmfordcvelppngexmsyswmssincethisisamjormdinKBS-wchnology today. A
os?condaxy ;;u‘riposexs to investigate how such a formalism can be expressed in a logic oriented form

representation.

* Logic and frame based systems: The problems encountered here are similar in structure to the
lb?vemllmoomamngpmdncuonmmhdsoincludumﬂiesofobjea and constraint
guages.

* Controlling structures: This area of research is related to automatic reasoning strategies. The
emphasis here is on the level of computational processes. How can certain control structures or
mnhi ;r:;cpa be effectively implemented? How can an increase in flexibility be

This is an obvious project area for any attempt to develop efficient ex systems technology.
Furthermore, it is essential for efficient hum.an-oompuuo?nmﬁon inl;?nenl. mtis,cmoa
reach & natural age interface? We can identify two major research problems both of which are
essential problems within Al research in general:

oWWMMk:MMN@hmmm&A
natural restriction of the domain cosresponding to the knowledge area of the actual expert system
gives a mare tractable problem. ¢ &

* Natural language generation: A central problem is the ability to generate a natural language
expressioa from a formal representation. Is it possible to develop a general technique for
transforming an internal formal representation into natural language?



The problems surrounding a methodology for design of Knowledge Based Systems can be
divided into three categories. Each category probably containg a number of subordinated problems
(umdncascqfcvuymhmglmwdhm). The three problem areas correspond roughly
to three phases in the design of a KBS system. The goals is to come up with a methodology
covering afl three phases.

oWﬁd&ﬁmmda@ﬁﬁmAmmuﬁadammmhm&kbm
an heuristic or common sense knowledge. The problem for the knowledge engineer is to aquire
medmnmknowledgeﬁomﬂ:ee;gqtnaeismyﬁnledmeuwtbedevcbpmtoh
me&odobgyfathcprmddmmgandaquﬁngexputhoﬁedg&hkmvmhemsmﬁcﬂ
for any successful KBS technology, perhaps it is the major bottleneck.

-l(nowledgeamlys’sandrepresentaﬁon:'lhisbeadng’ covers the problems surrounding the
aﬁydgq&:mmddomainknowhdge.lnthatm problems here are very much related to
aquisition phase.

f;nll:ipleumglt‘ional ‘ssue;“l’mblm cnoou;t::d when the first two steps have b?n taken are
ing under thi; heading. For example, can be a general decision procedure for deciding
what formalism to use depending on the structure of the expert knowledge or domain?

Finally, in the fifth research area we reach the level of environments and implemensations of
systems for design (tools) and of applications. Of course, all the projects and problems presented
above are supposed to contribute to the work done within this project area. It is our basic
hypothesis that the success of applied KBS technology is based on how well we succeed in solving
a range of basic research problems as illustrated above. Due to the complexity of the research areas
it is crucial to have strong and frequent interactions with other research centers worldwide.

oExpedmt:Ausmith&uimnwmviewexisﬁnngdmkmdmowdesign
experimental systems to find out their characteristics. The project will of course be able to
experiment with a number of different expert system shells and tools as well as developing new
onmtisimpm‘tamtodevclop environments and interactive systems which can be used for KBS
technology.

« Human-computer interactions: The projects listed above might contribute to a deeper
understanding of efficient and user-friendly computer interactions. We see this as an important
result which can develop into a research area of its own. In a sense, this is obvious since
kmowledge based systems can be considered as a subset of computer systems in general. Questions
surrounding human-computer interactions are therefore of direct relevance.

Research Projects
During the initial phase the following six projects will be undertaken by the KBS Group:

* Project 1: Prologue-X
mogz:zmam

. 3: Knowledge structures
. S'Mnﬂhnangehwfm
« Project 6: Derivation editors



Project L; Prologue-X
This is a long term ject for rescarch and development within the KBS group. The pace of
progress mdgcvclopﬁtm also on results fmmze Language and Architecture Group.

Activities: A framewark for implementation, testing and evaluation of ideas and proposals initiated
from other projects. Developments of prototypes.

Thesystcmmgoingbbe‘mﬁnmwdinm programming language. The first
prototypes will be developed in LM-prolog, huthtelrog‘c mennﬁonswillgakeadvamageof
slanguas. eulndwolsde and implemented by the and Architecture Group such as
icstus-prolog.

Goals: Development and implementation of methodologies and tools for development of
knowledge based systems for restricted domains.

Development of an expert system prototype. Development of shells for KBS.
Time frame: § years with an evaluation of goals and results after 1.5 years.
Staff: 2-3 persons with a gradual build up.

Proiect 2: Evaluations of too

A main issue of the project is to define sufficient complex domains for testing tools and existing
technologies. A spin off of the activities could be consultation in expert system development. The
activities are closely coupled to the Prologue-X project.

Activities: An investigation and experimenzation of available state of the art wols from vendors
and research centers for development of knowledge based systems. Expert systems tools can
usually be considered as falling into three main categories: :

* Tools for specification and design of knowledge bases (KB:s
* Tools for mdevelopmangexpmmm R
* Tools for final implementation and customization

Goals: A framework for evaluations of existant tools and techniques with feedback to the work of
the KBS Group.

Staff: 3-5 persons. After an initial phase a transfer of personnel from this project to the
Prologue-X project is intended.

Project : Knowledee structures
A key area of research is Knowledge Representation (KR). The choice of objects and inference
mechanisms has profound influence on research and development in other areas such as:

* Knowledge acqusition and its relation to learning

* Knowledge application, i.e. planning and control (the meza level)
-Knowledge:mldmm,“ explanation and justification

* Knowledge exposition, intelligent auoring

Activities: Investigation of current KR techniques such as frames, constraints, semantic nets and
rules both from assertional and definitional aspects and with corresponding inference mechanisms.
Investigation of theoretical foundations for reasoning.



GOlk:Aunﬁcdr_cprqemm'om based on some logical formalism, for the differeat KR techniques
used at present. This unified representation can_serve as a gateway for definitions and
mterrogations of a Hybrid Knowledge Base (HKB) via functions from a user interface.

A rescarch topic fn itself is mechanisms for meza reasoning which could support the control of
inferences as well as explanations and justifications. pport

Staff: In the initial phase, 2 -3 persons.

Project 4: Natura! langue interface

Natural language represeatation and utilization is an important part of KBS technology. Durin
the last decade several promising new techniques have been proposed for expressing scmantics%f

Activities: Evaluation and implementation of differeat semantic models for NL representation.

Goals: A representation of 2 restricted subset of natural language, which can be used as interfaces
o KBS development enviroaments. Examples are derivation editors investigated in project 6 and
knowledge bascs investigated in project 3.

Staff: In the initia! phase, 2 persons.

Project S, Computational models

A well-known sequential computational model for Horn Clauses (HC) based on resolution, is
the programming language Prolog. It is a well-known claim that sets of HC:s also could give a
declarative meaning o concurrent logic programming languages. The missing part is a process
interpretation with coherent semantics.

In Al problem solving there are models dealing with problem solving as communication between
subeasks. A difficult problem is here the semantics, especially the semantics of communication and
co-operation.

The research defined in the project Knowledge structures is aiming at finding a common
knowledge represenzation, preferable Horn Cglawa. This project investigates the possibilities of
defining a concwrrency based compusational model for sets of HC:s. The research has implications
both for implementation of problem solving techniques and for implementations of logic based
languages supporting concurrent execution.

Activities: Continuation of current investigations of the connections of HC and algebraically

defined processes, process algebras. Key investigations include models of concurrency and
communication. Investigation of the implementations of the processes, ie. dataflow or other
abstract machines, and of the comnections of the control structure of the processes with the problem

solving heuristics of the comresponding subtasks.

Goals: A unifying computational model supporting concurreat, heuristically controlied, execution
of logic based roprescatations. \ lons with different formal models for concurrency and
communications. Models for process implementations. Language designs, based on logic,
supporting concurrency.

Staff: 2 persons in the initial phase.



Project 6. Derivation edit
Anscfulwolo?l mdevdopmtissanimmaﬁcAeditm;.Maﬁmsum
development specifications into programs. A nice feature of logic ing

es is that semiautomatic editors can be designed on 2 sound theoretical basis. The editors
allows a high level problem specification language to be defined to support different domains,
Activities: Continuation of work on semiautomatic derivation editors from specification languages
to Horn Clauses. Experimentations with different proof strategies and user supports.
Goals: To provide & user- and problem orieated specification language with a natural language
interface. TEDNL interface i3 investigated in project 4.
Staff: 2 persons in the initial phase.

Staff at KBS-Laboratory
In the initial stage 9-10 fulltime researchers are employed at the laboratory. Parttime employed

graduate students and guest rescarchers will contribute to the efforts in the research and
development undertaken.

Equipment at KBS-Laboratory

The researchers of the laboratory will have to their disposal well equipped warkstations of
Macintosh plus, Sun-3 and LMI Lambda. ™ ype
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samarbete bor kunna anslutas till kvanerets lokalnit.

- "Norra Stockholm" Kista-KTH-SU.

- "Milardalen" Stockholm-Uppsala-Visterfls. Fr vissa indaml uppriittas forbindelser med htg
kapacitet. I;Z,xr;mpelvis bdr for forskningsprojekten ett distribuerat datorsystem som tiicker detta
omride upprittas.

- “Landet" Sunet-forbindelse.
- "Omviriden” dvs intemationella datantit.

Vid varje arbetsplats ska det vara mojligt att ansluta den maskin/miljé som biist tillgodoser den
enskilda arbetssuppgiftens krav. Samtidigt ska all utrustning vara ansluten till ett néit si att resurser,
som av funktionsskal (gemensamma arkiv, kommunikationsdatorer) eller kostnadsskal
(slqi\tr_are/plgttcr) misie vara gemensamma, kan utnyttjas och si att anviindama kan utbyta olika typer
av 1nlormaunon.

Stora investeringar fir ¢j styra forskningsinrikiningen léingre éin vad som motiveras av de olika
projektens forskningsuppgifier. Generalitet, flexi och leverantdrsoberoende #r dirfor viktiga
kriterier vid anskaffning av utrustning. . .

Dessa kriterier leder till decentralisering av datorresurserna och integrering av dem genom anviindning
av 6ppna standards, dvs standards som &r fritt tillglingliga. -

Standards utges av exempelvis ANSI, CCITT, CEN, CENELEC, ECMA, EIA, IEC, IEE, IEEE,
IEN och ISO. Amerikanska forsvarsstandards satta av ARPA dr av intresse eftersom de undersitds
av minga leverantorer. I flera fall har de facto standards utvecklats, dvs standards som ej &r formelit
antagna av nigon etablerad standardiseringsorganisation men som dominerar marknaden och
understdds av méinga leverantorer.

3.NATTJANSTER

Nedanstdende bastjinster ska kunna erbjudas vid alla arbetsplatser och ska éiven kunna nils via
externa niit med l&mplig terminalutrustning.

3.1 SYSTEMUTVECKLING

TillgAng till interaktiva urvecklingsmiljter och firggrafik, exempelvis Al-miljéer baserade pé lisp och
prolog, programutvecklingsmiljo baserad pd Unix samt konstruktionsmiljoer fr datorstbdd
konstruktion. ‘

32 KONTORSAUTOMATION

Begreppet inrymmer en rad tjinster, exempelvis:

TEXTBEHANDLING: Bide "normal” och avancerad ordbehandling kan forvintas. Skillnaden ar
bl.a. mdjligheten att hantera formler, speciella tecken, symboler, olika fonter, mm. -.

PUBLICERING: Forskningsrapporter, kursmaterial, mm. kommer att framstillas i stor utstrickning.
ARKIVERING/SOKNING: System for att lagra och Aterfinna information.

LITTERATURSOKNING: System som ger méjlighet till registrering och sbkning i Electums
bibliotek samt méjlighet art anviinda lokala och intemationella litteraturdatabaser.

ADMINISTRATION omfattande ekonomisk styrning, dvs budgetering, redovisning och
uppfoljning. personaladministration, dvs lonerutiner. mm. och projektadministration, dvs
projektplanering. projektstyring och projektuppféljning.

33DATAKOMMUNIKATIONSTJANSTER

Datahomnumih snon och Datoresunser for Elchyonikeenzum 1 Kista
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De publika telematiktjinstena TELETEX/TELEX, TELEFAX och VIDEOTEX, integreras med
ovnga datakommunikationstjénster.

ELEKTRONISK POST omfattande delsystem for
- meddelandehantering, dvs understdd for att skapa och arkivera brev.

- meddelandedverforing, dvs verforing av meddelanden till/frin adressater tillgéngliga i ndgon
domiin som kan nis direkt eller via gateway. Domiiner som bor nis 4r exempelvis ARPA, BITNET,
CSNET, EAN, EARN, JANET, TELEX, TELETEX, UUCP.

- Konferenssystem: Mdjlighet att delta i datorstédda konferenser, dvs siinda och mottaga inkigg
(meddelanden) grupperade dmnesvis (jfr Newsnet, Kom).

FILOVERFORING: Mébjlighet att éverfora alla typer av filer mellan valfria datorer tillgingliga via
interaktiv terminalmafik.

JOBBOVERFORING: Majlighet an siinda foberedda bearbetningsuppagifter till nigon, via lokalnit ~
eller externt nit tillginglig, bearbetningsresurs.

INTERAKTIV TERMINAL-DATORTRAFIK: Mojlighet att koppla upp sig frin arbetsplatsen dll
valfri datorresurs tillgdnglig lokalt eller via externa nit.

NATINFORMATIONSTJANST: Adressregister och hjilpinformation om hur nitet och de anslutna
resurserna anvinds bor vara enkelt tillgingligt direkt pa nitet.

34 TELEKOMMUNIKATIONSTJANSTER

TELEFONTRAFIK: En telefonvixel (PABX) som samtdigt kan hantera datakommunikation
dimensioneras for hela kvarteret. Hanvisningsfunktionen bor integreras med system for elektronisk
post.

~—

KABEL-TV: Planeras for videovisning och TV-méten.

LARMTJANSTER: Larm vid forsok till obehérig anslutning, dataintring, etc.

35 PROJEKTORIENTERADE TJANSTER

Nedanstiende tjinster kan forutses behovas inom olika projekt. ~
PROCESSTYRNING: Dauinsamling och experimentstyming.

SIMULERING: Exempelvis av flerprocessorarkitekturer.

ARKITEKTURLABORATORIUM: Utrustat for arkitekturexperiment, prestandamiitningar, etc.
INTERAKTIONSLABORATORIUM: Ugustat for experiment med minniska/maskin
kommunikation, sdsom gruppterminaler, stor videoskarm, mm, for bildanalys/grafik,

taligenkénning/syntes, etc.

KOMMUNIKATIONSLABORATORIUM: Utrustat for experiment med nya kommunikationsmedia,
protokollimplementeringar. protokolltestning, etc.

4. KVALITETS- & SAKERHETSKRAV

Systemlosningarna ska viljas sd att en del som tas ur dift p& grund av underhdllsdtgérder eller
felfunktion inte pdverkar storre del av det totala systemet dn nodvéindigt.

4.1 TILLFORLITLIGHET

Dawdommunikation uch Datorresurse: {or Elehronikeentrum 1 Kista
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Dubblering av kritiska resurser bor diskuteras, exempelvis vissa kablar, Datapakansluming,
zcgamlr(num)kanonsstanon och arkivsation, etc. Systemlosningamna ska underliita sikerhetskopiering
ck-up).

4.2 BRANDSKYDD

Dubblerade resurser bér vara Atskilda ur brandskyddssynpunkt. Dyrbara utrustningar br stillas upp i
mindre, dtskilda utrymmen. Brandsikert forrdd kriivs for lagring av siikerhetskopior.

4.3 ACCESSKYDD

Integrering med andra system via externa niit méste goras s att obehorig anslutning och dataintring
forsviras. Om en sédan hiindelse upptiicks bor den registreras och eventuellt larmas.

5. REALISERINGSMODELLER

Hiér diskuteras de funktioner som krivs i nigra olika systemldsningar som ska tillhandahalla ovan
beskrivna tjinster.

ARBETSPLATSEN: kan vara beligen i ett mindre arbetsrum, en terminalsal eller ett laboratorium.
En grundprincip bor vara att samtliga tjéinster ska nés friin en och samma utrustning. Nigra olika
alternativ ska understodjas beroende pd den enskildes behov:

- arbetsstation med i huvudsak egen bearbetmingskapacitet ansluten till lokalniit med tillgdng till dvriga
tyénster.

- terminaldator med terminalemulator och lokal kapacitet for begrinsade &indamdl, tex ordbehandling,
ansluten till lokalniit med tliglng 4l 6vriga tjénster.

- terminal ansluten till tidsdelad datorresurs som i sin tur #r ansluten till lokalniit.

BEARBETNINGS-

RESURS
TERMINAL | _AARKIVSTATION
TERMINAL JKOMMUNIKA-
DATOR IONSSTATION
ARBETS: =" S ) UTSKRIFTS-
STATION | STATION

LABORATORIUM

Figur 8.1 Realiseringsmodell

ARKIV: datorsysiem med stor Jagringskapacitet och back-up mbjlighet.
UTSKRIFTSSTATIONER: Av kostnadsskal #r det lamplign att centralisera utskriftsfunktionen i form
av skrivare med hog kapacitet for skonutskrifier eller ryckning. Mindre skrivare for enklare utsknifier
kan finnas utspridda. Dessutom kriivs en A1-plotier for CAD-layvouter.

KOMMUNIKATIONSSTATION: anslutning till externa niit

Datahommunikation uch Daorresurser for Elekonikcentrum 1 Kists
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BEARBETNINGSRESURSER: Exempelvis:

- idsdelad bearbemingsresurs for vissa bastjénster som kan betjina arbetsplatser med
terminalutrustning utan egen bearbetningskapacitet. .

- tillgAng till kraftfulla datorer for tunga berikningar, simuleringar, mm. ‘ .

- processtyrningssystem med hdg tillférlitighet och utrustat med limplig anslutningsutrustning.

- experimentsystem for vilka oforutsedda driftsstémingar kan accepteras. Detta behov finns for sdvil
arkitekturlaboratoriet som fér kommunikationslaboratoriet.

6. KOMMUNIKATIONSSYSTEMARKITEKTURER

Dir s iir mbjligt bér intemnationella standards f5ljas, speciellt ISOs OSI-standarder baserade pd
referensmodellen for informationsutbyte

ANVANDAR
PROCESS

TILLAMPNINGS- Tillampnings- TILLAMPNINGS-
—  protokoll” ——j -
SKIKT SKIKT
PRESENTATIONS- Presentations- PRESENTATIONS-
—  protokoll —
SKIKT SKIKT
Sessions-
SESSIONSSKIKT Srotokoll ——— SESSIONSSKIKT
Transporl
TRANSPORTSKIKT {—  protokoll —— TRANSPORTSKIKT
NATSKIKT — Natprotokoll —— NATSKIKT
LANKSKIKT ——— Lankprotokoll LANKSKIKT
FYSISKT SKIKT |~ Fysiskt granssnitt — FYSISKT SKIKT
7 MEDIUM y

Figur 6.1 Referensmodellen for OSI

mellan 6ppna system (Open Systems Interconnection, ISO 7498) och CCITTs
motsvarande rekommendaton X.200 som illustreras i figur 6.1. Darigenom blir det mojligt att
kommunicera mellan maskiner frin olika leverantorer dver ett (inhomogent) nit.

Modellen ar smukturerad i sju skikt som vart och ett erbjuder en tjidnst till skiktet ovanfor med hjilp av
ett protokoll som utnyttjar den tidnst som underliggande skikt erbjuder. ISOs OSI-protokoll samt
CCITTs OSI- och Telemadkprotokoll for Teletex, Telefax och Videotex [ Nemeth85] visas
oversiktligt 1 figur 6.2 och kommenteras mer noggrant i bilaga 1.

Datdhommunuinatior ock Datorresurser for Elektrorukcentrum 1 Kisw
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VIRTUELL] FIL JOBB-} MEDDELANDE{ TELE-| MIXED | TELE-| VIDE
x.3 |TERMINAY OVER- | OVER.]| HANTERNG | TBX | MODE | FaX TB(G
X.28 FORNG |FOR CcCIT cer | cenT
X.29|VTS/IVTP|FTAM | yTM MHS T.61 T6 | T.100
PRESENTATIONSSKIKTET X.400 _B°°”",‘,°'“ inferchange | oy
DP 8831/8832 o T.101
SESSIONSSKIKTET
ISO 8326/8327, CCITT X.215/225, T.62
TRANSPORTSKIKTET
ISO 8072/8073/8602, CCITT X.214/224, T.70
ISO 8348,8208,8473, CCITT X.25 ISO 8802/1
LANKSKIKTET LANKEMEDIEACCESS
ISO 4335,7808 (HDLC) ISO 8802/243,4,5.6
FYSISKA SKIKTET FYSISKA SKIKTET
V.24/V.35. X.21 ISO 8802/3.4.5,6
LANGDISTANSNAT LOKALNAT

Figur 6.2 OSI-protokoll

Eftersom det dnnu inte finns standards for alla tjinster som beskrivits ovan, fir temporiira I8sningar
tillgripas i vissa fall. MAnga leverantrer utvecklar ISO/OSI-produkter, men for nirvarande 4r det
relativt fA som kan erbjuda sidana i drift. Flera leverantérer erbjuder dock egna avancerade kommuni-
kationssystemarikitekturer for kommunikation mellan system av samma typ (homogena niit). Nigra
exempel ir Burroughs Network Architecture - BNA, Data Generals Xodiac, DECs Digital Network
Architecture - DNA [DEC85], Hewlett-Packards Distributed Systems Network - DSN, Honeywells
Distributed Systems Architecture - DSA, IBMs System Network Architecture - SNA [IBM8S],
Sperrys Distributed Communications Architecture - DCA, Xerox Network Systems Architecture -
XNS [Xerox85]. SNA och XNS visas 6versiktligt i figur 6.3.

Application Document Interchange J Information Encoding
Network Management | Architecture/Document| Application Services
Content Architecture | Appl.Support Environment
Presentation | Network Application | Presentation Services
: Session | Data Flow Courier
Session Session Control Control | Control
Transport End -to-end Transmission
Communication
Internet
Network Routing Path Control
. i Synchr.
Link 5DCMA X 25 Synchronous Data Link Point 10 X.25
lethernet Protlocol Ethernet| point
Physical RS-232-C RS-232-C, etc RS-232-C. etc
ISOCCITT DEC'DNA IBM:SNA Xerox’XNS

Figur 6.3 Nagra leverantorers kommunikationssystemarkitekturer
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Flera leverantorer, bland andra DEC, IBM och Xerox, har deklarerat sina avsikter att under de
nirmaste iren vergl till OSI- arkitekturen. DEC har annonserat en tidsplan.. Under 1986 kommer
OSI Transporujinst, X.25/1984 och MAP-understod i VMS. Fram till 1988 ska alla OSI-standarder
inklusive X.400 vara framme.

ARPA-standarden [Leiner85) intar en sirstillning i USA. Den #r intressant &ven i Sverige eftersom
den ir en mycket spridd leverantdrsoberoende protokollstandard som dessutom understods av minga
datorleverantorer. Standarden illustreras i figur 6.4.

Application Telnet| FTP | sSMTP| Name | Time |TFTP |Voice | Application level
Server | Server
Presentation
Session

Transport |GGP TCP uoe RTP| Host level

Network IP & ICMP Gateway level -

Link X.25 Satellite

Ethernet Packet Radio Network level

Network

Physical RS-232-C -

ISO/CCITT US DoD ARPANET Protocols *Catenet"

Figur 6.4 ARPA-protokollen

Regnbigsprotokollen [JNT85] har utvecklats i England och anvinds dven i Canada, Australien, Nya
Zeeland, etc. De siljs och underhdlles av ett stort antal datorleverantorer och dr dirfor, liksom

ARPA -protokollen, intressanta som en leverantdrsoberoende men spridd dppen standard.
Regnbdgsstandarden illustreras i figur 6.5.

Application
~ fGreenBook g o gook | RedBook | Grey Book

Presentation | Terminal FTP JTM Mail

Session
Transport Yellow Book
Network Transport and Network
Link Orange Book X.25 -

Cambridge Ring

Physical
ISO/CCITT JNT Coloured Books Protocols

Figur 6.5 Regnbégsprotokollen

Behovet av ett inhomogent nit &r olika for olika tjinster och delvis projektberoende. Ett
meddelandesyvstem som knyter ithop samtliga arbetsplatser, oberoende av utrustning, med omvirlden
ar angeldget. Filoverfonng mellan maskiner som inte har ndgot filoverforingsprotokoll gemensamt
kan tills vidare goras indirekt via ett gemensamt arkivsystem som stoder ndgot protokoll ur bada
maskinemas protokollrepertoir.

6.1 APPLIKATIONSKIKTET

1 applikadonsskiktet hanteras kommunikuationsonenterade delar av applikatoner. Tilinsteprimitiven p?
applikatuonsnivd delas in ; wllmiinna pnminy (CASE) och speciella pnmidv (SASE) sdsom primuav
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for adresskataloghantering. filoverforing, meddelandeoverforing. mm.
TJANSTEPRIMITIV

Ett antal grundliiggande tjiinsteprimitiv pa applikationsniv4 definieras i ISO 8650, CASE (Common
Application Service Elements). CASE-elementen kan utnytijas direkt av anvindaren eller \Sid
definition av element for speciella kommunikatonstjinster, SASE (Specific Application Service
Elements), sdsom exempelvis jobboverforing (JTM). filsverforing (FTAM) eller virell terminal
(VTS). Exempel pd CASE-element 4r primitv fér uppkoppling och nedkoppling av forbindelser och
forhandling om tjlinstekvalitet, de sA kallade kirnelementen. CASE/CCR omfattar element for
genomfrande av en sekvens atomira operationer, Smsesidigt uteslutande av konkurrerande
operationer samt dterhdmtning om fel uppstdr vid genomforande av en sekvens av operationer.

ABSTRAKT OVERFORINGSSYNTAX OCH KODNINGSREGLER

ISO definierar en abstrakt Sverforingssyntax. ASN.1. CCITT har en motsvarande rekommendation i
X.409. Syntaxen anvinds for att definiera dataryper som beh&vs vid definition av tjinsteprimitiven
och f6r ant skapa instanser av datatypema som representerar abstrakta virden av dem. Syntaxen
ad6ljs av kodningsregler som anger hur inkodningen av tjinsteprimitiven med tillhtrande
parametervirden ska ske. I figur 6.6 illustreras hur CASE-primitiven kan utnyttjas av
anvindarprocesser direkr eller for att att bvgga upp SASE- primitiv samt hur 6verforingsyntax och
inkodningsregler utnyttjas for att definiera datatvper och instanser av dessa.

4
1
JT™ OVERFORINGSSYNTAX DATATYPDEFINITIONER
FTAM

o SIS

APPLIKATIONSSKIKT
[KODNINGSREGLER | INSTANSER
OKTETT

OKTETTSEKVENSER

PRESENTATIONSSKIKT

SESSIONSSKIKT BINARKOD

Figur 6.6 De ovre OSI-skikten

INFORMATIONSTYPER OCH KODER

Den for nidrvarande mest relevanta alfanumeriska standarden ir 1ISO 646 baserad pa det lannska
alfabetet. Deuta 4r en 7-bits kod ocksi kiind som CCITTs rekommendation T.50 eller IAS,
(Internadonella Alfabetet nr 5) och ANS] standarden ASCII. Motsvarande svensk standard dr SEN
850200 som skiljer sig fraimst genom de nationella tecknen 4, a och 6. Regler for utvidgning av
7-bitskoden finns i ISO 2022. 1SO arbetar ocks2 med en ny &-bits teckenkodsstandard. En R-bits
standard angiven av CCITTs rekommendation T.61 anviinds i Teletex. EBCDIC (IBM) ir en 8-bits
kod som inte #r kompatibel med 1SO 646. Xerox Character Code &r en16-bits kod som innehaller och
utvidgar ISO 646. En annan tvp av standard ir den japanska Kanji koden JIS-C-6226 (Japanese
Graphic Character Set for Information Interchange 1.

1 CCITTs rekommendation T.100 «Videotex) definieras, forutom alfanumensk information, édven
alfamosaisk, alfageometrisk och alfafotografisk. Ai‘imosaish representanon utvidgar den
alfanumeniska med en mosaish teckenrepertoar som erndlles genom an dela in en teckenposition i sexa
filt arrangerade i en 223 mats. Den aitageometnske representanonen medger bildkomposition med

Datak ommumihation ack: Datonresenes for Erchtronikeenoum ) Kisa



2 Juni 1986 Sid 9

alfanumerisk text och vektorgrafik. Rekommendationen for alfafotografisk representation &r inte
fullstandig men avses omfana rastergrafik for sdvil fiarg som svari-witt.

Inom ISO tas GKS (Graphical Kemel System) fram. CORE. PHIGS (Programmers Hierarchical
Interactive Graphic Stan%ard) utvecklas inom ANSI X3H3 och foljs upp inom ISO. P.HIG'S omfattar
fonsterhantering, mm. Facsimil-koden definierad i CCITTs rekommendation T.6 anviinds i Telefax.

DOKUMENTOVERFORING
Nigra exempel pé standardiserade format for dokumentoverforing ér Teletex TPF (Text Processing

Format) som ingdr i Document Interchange Proteco! (CCITT T.73), Document Interchange Format
(DIF), DIA och DCA/Revisable Form (IBM), XNS/Interscript.

TRYCKNING AV DOKUMENT

NAgra standardformat for dverforing av dokument all utskriftsenhet ar
TIF (Text Image Format) _

ANSI NAPLPS (North American Presentaton Level Protocol Syntax) ér ANSI standard for
Videotex/Teletext kommunikation med text och grafik.

DIA, DCA/Final Form ingar i IBM/SNA. Interpress ingdr i XNS och ir accepterat somn de facto
standard, bla av DEC, Borroughs, Siemens och flera tillverkare av utskriftsutrustning. bland annat
Imagen Inc. som ocksi har utvecklat imPress for sina Jaserskrivare. PostScript anvinds bland andra
av Apple, Apollo, Sun Micro Systems och Symbolics.

MEDDELANDEOVERFORING

CCITT har for meddelandetverforing antagit rekommendationen X.400. Implementeringar av X.400
finns rllgidngliga for Unix-miljon och Vax/VMS [UBC8S). De i forskarvirlden mest spridda
protokollen ar ARPA/SMTP som anviénds bland annat i ARPANET och UUCP som knyter ihop
Unixsystem.

FILOVERFORING

ISO 8153, FTAM, anger en standard for filoverforingstjinst/protokoll som omfattar klasserna
fildverforing, filaccess. uppdatering av filer i ent distribuerat filsystem samt fullstindigt virnellt
filsystem. | ARPANET anvinds ARPA/FTP, I England anvinds Rainbow/Blue (FTP-B).
Filéverforingsprogrammet Kermit ger en enkel 16sning pa problemet som kan tillgripas om inga mer™
utvecklade protokoll finns tillganghga.

INTERAKTIV TERMINALTRAFIK

CCITTs Trippel-X rekommendation X.3/X.28/X.29 ger en inging i X.25 nit for asynkrona
terminaler.

ISO VTS/VTP iir et mer avancera: virtuell terminal protokoll under urveckling. Tre klasser definieras:
teckenorienterade terminaler (Basic class), blankettorienterade terminaler (Forms class) och grafiska
terminaler (Graphic class). Telnet anvinds inom, bland andra, ARPANET och CSNET for asynkrona
forbindelser terminal-dator och dator-dator. Inom DFN utvecklas et protokoll fér grafisk dialog.

JOBBOVERFORING

ISO JTM, anger en standard for tjansten "Job Transfer and management” och protokoll som
realiserar denna tjanst.

PROCESSTYRNING

MMFS (Manufacturing Message Format Standard). EIA 1393-A, ingdr i MAP (Manufacruring
Applicaton Protocols. Det ir et protokol! for meddelandeoverforing mellan datorer och
programmerbara stvrucustningar. industrirobotar, etc.
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6.2 PRESENTATIONSSKIKTET
I presentationsskiktet hanteras konvertering mellan olika koder, kryptering, datakompaktion, etc.
ISO 8822/8823 anger en standard for presentationstjéinst/protokoll.

For CCITTs telematiktjiinster anviinds rekommendationerna T.73 (Docurnent Interchange Protocol
for Teletex och Telefax samt T.101 fr Videotex. * )

ISO ASN.1 och CCITT-rekommendationen X.409 definierar en bverforingssyntax for olika typer av
information.

6.3 SESSIONSSKIKTET

Sessionsskikiet svarar for styrning av en session vilket bland annat omfattar, val av full eller halv
duplex, bufferthantering.

ISO 8326/8327 anger en standard for sessionstjtinst/protokoll som utnyttjar antingen en
transportforbindelse eller en datagramtjéinst. CCITTs motsvarande standard &r X.215/225.
Teletexprotokollet T.62 iir i stort sent Gverensstimmande med Basic Activity Subset (BAS) och T.62
Interactive Session Protocol med Basic Combined Subset (BCS) av ISO-standarden.

6.4 TRANSPORTSKIKTET

Transporttjiinsten ger en link mellan tv4 anvéindarprocesser. 1 skiktet hanteras bland annat val av
nétgjanst

ISO 8072/8073 anger en standard for en transporttjiinst/protokoll som understoder kommunikation
via sdvél virmella koppel (klass 0-4) som datagram (klass 4) . Klass 0 4r ekvivalent med CCITT
X.21;{1/£§4 /!'i.‘Ch Teletex-protokollet T.70. Klass 4 ger i stora drag samma service som ARPA/TCP
och P.

6.5 NATSKIKTET
I néitskiktet hanteras nitadressering, viigval, etc.

ISO 8348 med addenda innehAller en standard for niitservice, sivill med virtuella koppel som med
datagram vilket ger en Intemnet tjlinst jimforbar med den tjlinst som ges av XNS/IDP och ARPA/IP.

ISO 8208 specificerar ett nitprotokoll som dr ekvivalent med CCITTs rekommendation X.25 (1984)
men innehéller en utvidgning med symmetriska procedurer for direkt kommunikation DTE-DTE sévil
som for DTE-DCE. 1SO 8473 specificerar ett protokoll fr datagramtjinsten (Internetwork protocol).

ISO 8802 ir tll stérre delen en ISO version av IEEE 802 standarden for lokalnit. 8802/1 reglerar
Intemetworking och Network management.

6.6 LANKSKIKTET

Linkskiktet svarar for effektiv overféring mellan tvd punkter, inklusive flbdeskontroll. felkonwoll
och omséindning, mm.
Som lidnkprotokoll i ISO 8208 anvinds HDLC (ISO DRS 4335 och ISO 7809-1984).

I lokalnitsstandarden finns LLC-protokollet 8802/2 som ger en datagramtjéinst eller en virtuell kanal
med kvittenser mellan tv4 noder i ent lokalniit Fyra alternativa MAC-protokoll finns standardiserade:
8802/3 CSMA/CD, 88024 Token bus, 8802/5 Token ring och 8802/6 Slotted Ring.

6.7 FYSISKA SKIKTET

Det fysiska skiktet omfariar regler for det mekaniska snittet mot Sverforingsmediet och utformn:ng in
kontakter samt for elektriska signaler, sinalnivaer, etc, pd bitmanipulenngsniva.
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LANGDISTANSNAT

Vanliga kontaktstandarder 4r ISO 2110 (25 pinnar), ISO 2593 (34 pinnar) och ISO 4902 (379
pinnar).

CCITTS V-rekommendationer, tex V.24 och V.35 som reglerar datadverforing over telefonnitet,
medan X-rekommendationerna, exempelvis X.21, reglerar datawrafik i digitala niit.

Foljande EIA-standarder fsrekommer ofta.
RS-232-C innefattar ISO 2110, V.24 och V.28.

RS-449 innefattar ISO 4902 (37/9 pinnars kontakt) och V.24 samt anvinds tGllsammans med
RS-422-A (Fed-std 1020, Mil-std 188-114) som innefattar V.11/X.27 6ver 20 kbps eller RS-423-A
(Fed-std 1030, Mil-std 188-114) som innefattar V.10/X.26 under 20 kbps.

LOKALNAT

Enligt ISO 8802 finns foljande alternativ:

8802/3: 10Mbps 6ver 50 ohms koaxialkabel (basbandsbus). Standarden kan kornma art utvidgas
med alternativa specifikationer for implementeringar dver andra media och med bandbredder i
intervallet 1-20 Mbps. 8802/4: SMbps &ver 75 ohms koaxialkabe! (bredbandsbus). 8802/5: 4 Mbps

over tvinnad parkabel. _
Fiberoptiska nat: ANSI arbetar med en token ring standard for ett fiberoptskt nét.

7. ANDRA RELEVANTA NAT

—

Négra befintliga nit av intresse for institutsverksamheten beskrivs kortfattat.

ARPANET (US DoD) Tillhandahaller jansterna interaktv trafik (TELNET), filoverforing (FTP) och
elektronisk post (MAIL) 6ver TCP/IP. Fran Sverige ar ARPANET tillgédngligt endast for elektronisk
post.

BITNET (USA) &r ett universitetsdatanit som huvudsakligen omfattar IBM-datorer. BITNET
erbjuder filoverforing, jobboverforing och meddelandedverféring. Protokollen finns implementerade
i programvarorna RSCS for BM/VM och JES fér IBM/MVS. RSCS-emulatorer finns tillgingliga
for CDC/Cyber/NOS, VAX/VMS (JNET) och VAX/Unix (UREP). Overging till OSI, eventuellt vi—
ARPA-protokollen, diskuteras for ant underlina integrering med NSFNET. Gateways finns till
ARPANET, JANET, UUCP, etc.

CENTERNET (Danmark) 4r ett universitetsdatanit.

—

CSNET (Computer Science Network) baseras p4 ARPA-protokoll éver X.25 eller Phonenet, ett niit
av uppringda forbindelser som anvinder MMDF-protokollet f6r meddelandesverforing.

DEC ENET ar DECs privata nit baserat pd DECNET.

DFN (Deutsche Forschungsnetz) baseras p4 ISO-protokoll si 14ngt som méjligt. Nitet erbjuder
interaktv terminaltrafik (med ett speciellt protokoll for grafisk informadon). fildverforing,
meddelandeoverforing (EAN), gateways, LAN-internet, etc.

EAN ir en starkt expanderande niit for meddelandetverforing baserat pA X.400 6ver publika X.25
ndt. Programvara for Unix och Vax/VMS finns att fA frAn University of British Columbia.

EARN (European Academic Research Network) kan siigas vara en europeiskt BITNET och anviinder
samma protokoll. Det finansieras under en uppbyggnadsperiod av IBM. Foljande noder finns
inkopplade 1 Svenge:

- en svensk landsnod (SEARN) ir uppstiilld hos QZ (1BMA'M) som med anslag frin IBM ska
utveckla en gateway ull Sunet.
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2 Juni 1986 Sid 12

- NFRs Vax vid QZ (SEQZS51) som ocks4 &r ansluten till CRAY-maskinen i Linkoping.

- BASF/MVS-system vid UDAC (SEUDAC21) anslutet till SEARN via datel/fasy/4800. Understod
for meddelandedverfring finns ej 4nnu for MVS/GUTS.

- IBM/MVS vid GD (SEGUC21) anslutet till SEARN via datel/uppringd/2400.
- IBM/VM-system vid GD (SEGUC11)
ERINET ir Ericssons privata nit.

FUNET (Finland) &r ert universitetsnit under uppbyggnad och omfattar f6r niirvarande 22 viirdar,
bland andra | Burroughs B7800, 2 Univac 1100 samit ett antal Vax/VMS och DEC20 system. Det
kommer ant baseras pa publikt X.25/XXX-niit samt ISO-protokoll s3 1angt som méjligt men med
tempordra Josningar, bland annat i form av DECNET och DCA/Telcon (Sperry) dver X.25.

JANET (England) anviinder publikt X.25-nit (PSS) som bas for filsverforing och elektronisk post
Tj4nsterna &r baserade pd regnbigsprotokollen men man avser att successivt Svergd till OSI och
borjar med X.400. Gateways finns till ARPANET, UUCP, etc.

MAILNET ér ett stjirnformat n4t av X.25 eller uppringda forbindelser fr meddelandebverftring
mellan lokala meddelandesystem som administreras av EDUCOM. Fbretréidesvis stora datorer med
méanga anvindare (DEC10/20, IBM, ew)ir anslutna. Gateway till andra nti1 finns. DEC10 p& QZ ir
ansluten.

NORDUNET [Nordunet85] &r ent nordiskt samarbetsprojekt inom dataniitsomradet som administreras
av Nordforsk. For nidrvarande finansieras arbetet av Nordiska Ministerrdet

NORTHNET r namnet pd BITNET i Canada.

NSFNET, kallas ibland SCIENCENET, (USA) #r ett nytt initiativ frdn NSF som syftar till att ge
anvindare dver hela USA tillging till NSFs superdatorer. I fas 1 avser man utnyttja s4 minga
existerande nit som mdjligt medan man i fas 2 avser att standardisera protokoll och introducera
bredbandsforbindelser (> 1,5 Mbps).

SUNET (Sverige) [FRN84] Universitetsdatanit som baseras pd ISO-standards och
CCITT-rekommendationer (CCITT X.25, X3/X28/X29, X.400, ISO Transport 0-4, Session och
FTAM). Cirka 110 viirdar 4r anslutna, bland andra IBM 370-familjen, Cyber, Sperry Univac, Prime,
Norsk Data, Vax/VMS, VAX/Unix samt lokalnit (Ethernet) med arbetsstationer av typen Apollo,
LMI, SUN, Xerox, persondatorer av typen Macintosh, IBM PC, etc. Temporirt anviinds 4ven
protokoll frin ARPA, DEC/DNA, ND/Cosmos, Regnbigsbdckerna, Uninerts UFTP, etc. En

Earn-gateway utvecklas vid QZ.

UNINETT (Norge) anvinder publikt X.25 niit och XXX som grund for interaktiv
terminal-datortrafik, meddelandehantering (EAN, KOM, EARN) och filbverforing baserad pa en eget
filsverforingprotokoll (UFTP). Bland anslutna virddatorer finns Sperry Univac, CD Cyber, Norsk

Data, DEC10 och Vax/VMS.
UUCP (Unix to Unix Copy) ir ett virldsomspinnande nit for meddelandedverforing mellan
Unix-svstem baserat p4 forbindelser som dels gir dver publika X.25 nit, dels dr uppringda.

Strukturen ir widformad. Svensk nod dr Enea AB. En ston antal Unixsystem i Sverige 4r ansluma.
Nitet ger ocksa tillgdng 6ll ent distribuerat telekonferenssystem och nyhetsformedlingssystem.

VNET ir IBMs privata nit.
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8. UTFORMANING AV KISTANATET

Hir beskrivs kortfattat vilka standards som rekommenderas.
8.1 APPLIKATIONER

TEXTBEHANDLING/PUBLICERING )
Flera textbehandlingssystem understédes, exempelvis Nroff/Troff, Interleaf och TEX, MacWrite/

Draw/Author, Viewpoint, mfl. Dokument frin samtliga dessa system kan oversitas till Interpress
eller Postscript format. Utskriftsenheter som understoder dessa format anslutes till lokalniitet.

LITTERATURSOKNING _ .
I Unix-miljén finns bib for uppliggning, underhll och sokning av bibliografiska databaser. Externa
databaser r tillgingliga via interaktiv terminaltrafik Sver externa nit.

ADMINISTRATION . -
Excel (spreadsheet), MacProject (nitplanering), MacBok (bokforing).

PROCESSTYRNING
82 DATAKOMMUNIKATIONSTJANSTER

NATINFORMATIONSTJANST . .
Vissa lokalnitsleverantorer tillnandahAller system for nitinformation/overvakning som kan vidare-
utvecklas. Detta sker limpligen i samarbete med Sunet/Nordunet, mfl.

TELETEX/TELEX och TELEFAX understédes samt pd sikt ocksd VIDEOTEX.

ELEKTRONISK POST

X.400 (EAN) och UUCP ska understédas. Samtrafik ir via dessa mojlig bland annat med ARPA-
NET (och dirtill kopplade privata nit, exempelvis BBN, SRI, Xerox, mfl), BITNET, CCNET,
CDNNET, CSNET, DEC ENET, DFN, EARN, INFNET, JANET, MAILNET, UNINETT,VNET,
etc. Férutom meddelandeformedling tillhandahaller UUCP dven ett distribuerat telekonferenssystem
NEWSNET. Via interaktiv terminaltrafik ver dessa nit gir det ocksd att nd brevldde/konferens-
systern som QZKom, DBP/Telebox, etc. Limpliga ingdngar ur svensk synpunkt i detta nétsystem &r
EAN (subdomin Sunet, X.400) och UUCP (subdomin Swnet). Televerket och QZ utvecklar
programvara for samtrafik mellan meddelandesystem f6r DEC, IBM, Sperry och PortaCom.

FILOVERFORING
Inledningsvis understddes ARPANET-protokollen FTP och TFTP. ISO/FTAM utvecklas i samarbet—
med Sunet/Nordunet, mfl.

INTERAKTITV TERMINALTRAFIK

Trippel-X (X.3/X.28/X.29) och Telnet (ARPA) understdds inledningsvis. ISO VTS/VTP utvecklas
pa sikt i samarbete med Sunet/Nordunet/RARE. Interaktiva protokoll fér kommunikation med it
grafisk informaton utvecklas i samarbete med DFN.

8.3 UNDERSTODJANDE PROTOKOLL

SESSIONSSKIKTET
ISO 8326/8327-BAS bor understédas. Utveckling bor ske 1 samarbete med Sunet/Nordunet/RARE.

TRANSPORTSKIKTET

OSl-protokollet ISO 80728073, ARPATCP och XNS/ITP ska understddas. Ett visst
utvecklingsarbete for berdrda virddatorer krivs for de hogre klasserna i ISO-protokollet. Detta bor
ske i samarbete med Sunet/Nordunet/RARE. mfl.

8.4 EXTERNA NAT

Televerker tllhandahdlier for nin-arande we nat for datakommunikation. Datel (V.24/V.35). Datex
(X.21). Datapak (X.25). Dessa nat kommer at bilda stommen i det kommande ISDN - Integrated
Services Dignal Nerwork [Duc3]. | forsw hand anslutes lokalnitets kommunikauonsstation.
Anslutningen kan ske viz PABX eller pi foljande sant:

Datdhommunui auor. ack Datorresurser for Elekonikcentrum 1 Kista
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- Datel nis via uppringbart modem med V.24-snitt, uppringbart upp till 2400 bps asvnkront och 4800
bps synkront, fast upp tll 19.2 kbps och med V.35-snitt upp till 64 kbps. Eut antal uppringbara
modem samt ndgra uppringare bor finnas (2400 baud).

- Datex nis via DCE med X.20-bis eller X.21-snitt mot dator.

- Datapak (X.25) nés via synkront modem med V.24-snint upp till 19.2 kbps och med V.35-snitt upp
till 64 kbps. Utvecklingsarbete behévs for att umyttja datapak for Internet-trafik mellan lokalnit. Detta
bor ske i samarbete med Sunet/Nordunet. :

Inom kor kommer dverforingshastigheter upp till 2 Mbps att kunna erhllas i samtliga dessa niit.
Mojlighet ull datadverforing via satellit bor forberedas.

85 TERMINALNAT

Det dr viktigt att undvika omfattande ledningsdragning for terminaler. Interna terminaler ansluts upp
till 19.2 Kbps via V.24, antngen direkt till lokalnat. via en néirbeligen varddator eller terminalvixel
eller via PABX. Externz terminaler ansluts via nigot av de externa néten.

8.6 LOKALNAT

Lokalnitsstandarder enligt ISO 8802 (IEEE 802) bor understddjas. Standards och kommersiella
produkter for fiberoptiska nit forvintas inom kort och dragning av fiberoptisk kabel bor ske snarast.
Internetkommunikation ska kunna ske via X.25, ARPA/IP-X.25, XNS/IDP-X.25

8.7 OVERBRYGGNINGAR
Overbryggningar (gateways) bor finnas Aminstone till EARN, ARPA och UUCP

Umed
Lulea LOKALNAT
TERMINAL UPPSALA
DEROHNAL- KOMMUNIKA-
TIONSSTATION
ARBETS-
STATION
KOMMUNIKA- ot " |
TIONSSTATION DATEL nternatione
UTSKRIFTS- DATAPAK —
STATION DATEX
ARKIV-
AL KOMMUNIKA-
TIONSSTATION
TIDSDELAD
RESURS |
LABORA- Linkoping .
TORIUM Goteborg LOE?G_!HNAT

tund

Figur 8.1 Forslag tilt nit for Elektronikcentrum
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9. SYNPUNKTER PA BYGGPLANERINGEN

9.1 VVS-PROJEKTERING

Rumsvis styrbar klimatanliggning och/eller uttag for vatten i varje rum som tilldter installation av
kylaggregat. Foljande maxvirden giller for olika typer av utrymmen:

- arbetsrum: 1 kW per arbetsplats.

. datorrum: upp till 25 kW skall kunna kylas bort beroende p# utrustning.
- terminalsalar 0.1 - 1 kW per arbetsplats beroende pd typ av utrustning.
Alla siffror giller exklusive virme frin ménniskor.

[
92 EL-PROJEKTERING
Kabeldragning héirrér fran
- kraftkablar och kommunikationskablar som kommer in i huset -

- radioantenner pA taket for radioldnk och satellitkommunikation
- interna kraft- och kommunikatnonsledningar

Hir diskuteras endast ledningar fr datakommunikation. Ett kablage bestdende av 50 ohms och 75
ohms koaxialkablar, optofiberkablar och tvinnade par dras genom hela omridet pd sd st att varje
rum passeras.

- 1 st tvinnad parkabel (@= 20-30 mm).

- 1 st 50 ohms koaxialkabel (@=15-30 mm). Denna anvinds for Ethemnet-forbindelser, vilket ger en
maximal utstréickning for en kabel pa cirka SO0m. Kablar kan kopplas ihop med s.k. repeaters som
placeras i ett apparatutrymme. Dock fir det mellan tvA punkter i n4tet finnas htigst tvé repeaters. En
stamkabel foreslds dras tviirs igenom omrddet med forgreningar vid de olika huskropparna.

- 1 st 75 ohms koaxialkabel (@=10-30 mm) som kan utnyttjas f5r Kabel-TV, lokalniit

(bredbandsbus), terminalni, lokaltelefonniit, etc. I spridda apparatutrymmen behdvs forstirkare mec
dimensionen ungefir en tjock A4-pirm. Elforsérjning till forstirkare sker via kabeln.
Greningspunkierna 4r stora som en tindsticksask.

- 1-2 st fiberoptisk kabel (@=10-20 mm) som kan anvéndas for lokalnét.mm.
Dirtill kommer kabel for telefon, kraft, mm som ej behandlas nirmare hir. ~

Kanalisering: sivil vertikal som horisontell. Separation av svagstordm och starkstrom bor efterstriivas.
Ur stikerhetssynpunkt kan en dubblering av vissa kanaler vara onskvird.

Kanalerna ska vara lattdtkomliga med tanke p4 an kabeldragning kan komma att ske som ett led i
verksamheten. inte bara i samband med nybyggnationen.

Apparat/kabelutrymmen: Intill utifrin inkommande kablar, takantenner och pa varje vaningsplan intill
stigare bor ett apparat/kabel-utrymme finnas.

Daubommunikation och Datorresuner tor Elekronukeentum 1 Ksw
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10. EXEMPEL PA KOMMUNIKATIONSUTRUSTNING

Hir diskuteras exempel pd produkter som ger nigon eller nd de tjiins -
Listan gér inte ansprik p att vara fullst&ndgig. 8 &3 av de Yinster som omniimats ovan.

10.1 TELEFONVAXLAR MED DATAKOMMUNIKATIONSTJANSTER

‘1::; x;urvmc erbjuder ttilleve;khcts PABX A345 (Northern Bell, Canadaviixeln) stirst mbjligheter

| grenng av tele- och datakommunikationstjinster, A338 (Ericsson MD110) kommer art
erbjuda mer avancerade tjinster pa nigra &rs siki. Eftersom Electrum kommer att hysa ‘
FoU-verksamhet ér det angeliiget att ha en god framférhilining ocksa pa detta omride. Beslut har
redan tagits om att frse Electrum med en A335-viixel.

102 TERMINALVAXLAR

Concord TIM &r en PAD-liknande enhet som mojliggor V.24 baserade forbindelser ver Token
Bus-nitet Token/Net.

Tex och Upnod

LocalNet20: Tillverkare Sytek Inc, USA. som har egen svensk representation. Bandbredden15 Mbps
delas 1ill19.2 kbps kanaler. CATV, CSMA/CD. Anvindarsnittes tir V.24 med V.25-bis liknande
protokol] dir$ver for adressering. Majlighet art koppla upp flera samtidiga virtuella kanaler.
Nitstyrningsenhet.

10.3 X.25-VAXLAR
TRT 8 X.25-linjer varav 1 64 kbps och resten 9.6 kbps.

10.4 LOKALNAT

Ethernet: Snarlikt IEEE802.3 (CSMA/CD). Ethemet-transceiver med RF-modem for éverforing p4
bredbandsnit sljs, bla av Chipcom och DEC. PAD-enheter finns ocksd tillgéngliga.

Token/Net: Tillverkas av Concorde Data Systems, USA. Svensk representant &r Televerket. Féljer i
stort sett IEEE 802.4 (Token Bus). CATV, bandbredd S Mbps. Anvindarsnittet bestir av
RS-449/422 samt en enhet for terminalanslutning (TIM) med V.24 -snitt och V.25-liknande protokoll
for adressering. Nitstymingsenhet (NCC) finns.

11. EXEMPEL PA VARDDATOR- OCH TERMINALUTRUSTNING

Foljande exempe) pa virddatorer som kan komma att anslutas till nitet har tagits fran diskussioner
med de forskargrupper som kommer att ingd i SICS. Exemplen #r avsedda att ge underlag for en mer
konkret diskussion av nitets utformning.

11.1 ARBETSSTATIONER/UNIX

Det finns ménga Unix-liknande system. ] forskarviriden dominerar den variant som har utvecklats
vid UC Berkeley, Unix 4.2BSD som nu hiller p an ersittas av revision 4.3. Det finns ett flenal
derivat av denna. bl.a. Ultnix (DEC). Sun-Unix, Pyramid-Unix. Bells System V' har likasd en stark
stillning. De viktigaste skillnaderna iir organisationen av processhanteringen for anviindaren och
utformningen av Interprocesskommunikationen. Newcastle Connection [Brownbridge82] ar eu siin
att integrera filsystemen i olika unix-systermn genom att utoka den hierarkiska stukwren med en nivd
ovanfor roten som anger nod i ett nét av unix-system. Darigenom erhilles pa ett enkelt sétt ett. i
ndgon mening, distribuerat filsysiem med samma kommandon for lokal och extern filhantering.
Kommandon exekveras pd den maskin dir de i kommandor adresserade filerna befinner sig.

Apollo: Tillverkas av Apollo Inc. Svensk representant ar Distributed.
Programutvecklingsmiljo: Apollos eget operatvsystemet Aegis samt ett Unix-denivat.
Kommunikationsprotokoll: TCP/IP. PostScript

Datahommunidation och Datorresuner for Elekrorukcenoun: @ Kista
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Cadmus: Tillverkare dr PCS Miinchen. Svensk representant & Nordcomp AB.
Programutvecklingsmiljé: Unix System V med tillagget Unison som ger ett distribuerat filsystem
tillhandahAlls av leverantoren. Stationer utan disk kan forekomma i nétet Kommunikationsprotokoll:
Ethernet, TCP/IP, Unison (distribuerat filsystem), Newcastle Connection.

HP9000, SPECTRUM: Tillverkas och representeras i Sverige av Hewlett-Packard Sverige AB.
Programutvecklingsmiljo: Unix-derivat tillhandahélls av HP. Kommunikatonsprotokoll: TCP/IP.

SUN: Tillverkas av SUN Microsystems och representeras i Sverige av EIS.
Programutvecklingsmilj: Unix 4.2 BSD med nllagt understtsd i filsystemet (NFS) for att komma &t
filer pa andra Sun-stationer i ett niit. Man kan ex. ha en Sun utan nigon egen disk, den delas med
nigon arkivstation pA nitet. Flera anvindare kan kopplas till en SUN-station via V.24.
Kommunikationsprotokoll: TCP/IP 6ver Ethernet, V.24 och X.25, NFS, PostScript.

112 ARBETSSTATIONER/LISP

De i forskningsvirlden mest spridda avancerade Al-miljéerna ir for nirvarande Z-LISP och
Interlisp-D. En viss konvergens mot Commonlisp pagar. -

Explorer: Tillverkare ir Texas Instrument som har egen representation i Sverige.
Programutvecklingsmiljé: Z-Lisp, Kommunikationsprotokoll: Ethernet, TCP/IP,

LMI Lambda: Tillverkas av Lisp Machines Inc. (LMI), USA. Svensk representant 4r Inferens AB  —
(Tarmlund). Programutvecklingsmiljé: Z-Lisp, Unix. Kommunikationsprotokoll: Ethernet, TCP/IP.

Symbolics 3600: Tillverkas av Symbolics Inc. Svensk representant ir Nokia AB.
Programutvecklingsmiljoé: Z-Lisp, Kommunikationsprotokoll: Ethernet, TCP/IP, PostScript

Xerox 1186: Tillverkare ar Xerox Corporation. Svensk representant ar Rank Xerox AB.
Programutvecklingsmiljo: Interlisp-D/Loops/CommonLoops/Prolog.
Kommunikationsprotokoll: V.24, XNS, TCP/IP. Effekibehov: 1 kW.

11.3 TIDSDELADE DATORRESURSER

Féljande utrustingar utgsr exempel pA centraliserade datorsystem som kan erbjuda vissa bastjinster
och/eller projektorienterade tjinster.

DEC20: Tillverkas av Digital Equipment som har egen representation i Sverige.
Programutvecklingsmilj: TOPS-20. Kommunikationsprotokoll: Dec-2020 understodjer inte
Ethernet. Dec-2040/2060 understodjer Ethernet, X.25, TCP/IP och Decnet.

Gould: Tillverkas av Gould som har egen representation i Sverige.

IBM: Under VM kan MVS och IX/370 (IBMs Unix) kéras samtidigt. Kommunikationsprotokoll: ~ _
SN_A-DI_A/DCA (Dissos) LUG6.2, 3270, ethernet, TCP/IP, X.400 tas fram for VM/SP vid Queens
University, Kingston, Ontario, Canada.

lzRIME: Tillverkas av Pime Computer som har egen representation i Sverige.
Kommunikationsprotokoll: X.25, V.24/35, Regnbigsprotokollen.

Pyramid: Tillverkas av Pyramid Technology Corp. Svensk representant saknas . Unix 4.2BSD och
Systcgnk\‘)/vtillhandahaues av leverantoren. Kommunikationsprotokoll: TCP/IP, Ethernet. Effektbehov:
max 6 kW..

VAX: Tillverkare: Digital Equipment som har egen representation i Sverige. Vax siljes och
underhdlles ocks4 av Paulin Data AB. Nordcomp AB, mfl. Effekibehov: En ordentligt utbyggd
Vax11/750 krdver max 6 kW.

VAX/UNIX: Unix 4.2BSD tillhandahilles av DEC (Ultrix). Kommunikationsprotokoll: EAN X.400).

UUCP. TCP/IP. 1SO wansporttjanst klass 4, X.25, Ethernet, V.24, regnbAgsprotokollen. Under
Ultix finns undersiod aven for DECNET. RSCS-emulator.
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VAX/VMS: DNA (DECNET), SNA-gateway, Regnbdgsprotokollen, INET (RSCS emulator).
114 CENTRALARKIV

Som centralarkiv kan ett Unix 4.2BSD-system. For detta system finns gramvara {6
kommunikation med de flesta intressanta datorsystem. ~ Pro o

11.5 CENTRAL KOMMUNIKATIONSSTATION

Som sddant kan med fordel et Unix 4.2BSD-system, for vilket kiillkoden finns tillglingl; fungera.
Fér detta system finns dels flera olika sétt att kommunicera mellan system av sammga q,g)h %i'els g
korr;:xnmglkauonsprogmnvara for kommunikation med flera potentiellt intressanta datorsystem pa
marknaden.

XXX | FTAM [ X.400 || TELNET| FTP |SMTP

Courier
ISO/TP TCP EP SPP PEP RIP ERP
X.25 ISO 8348 IP & ICMP XNS/IDP
HDLC ISO 8802 X.25 XNS Synch
P-to-P
Ethernet Ethernet
V.24/35 V.24/35 V.24/35

Figur 14.5 Kommunikationsprogramvara for Unix 4.2

11.6 TERMINALDATORER

IBM PC:

Macintosh: Tillverkas av Apple som har egen representation i Sverige.

Kommunikationsprotokoll: AppleTalk via RS-422 tviwradsforbindelse, V.24. SEAGATE (Stanford
Ethernet Applebus Gateway) mojliggor EFS (External File System, dvs simulerad h&rdskiva), FTP

och TELNET over Ethemet.

11.7 TERMINALER
Terminaler som ej har bit-map skirm bor ha mdjlighet att ladda flera alfabeten. dtminstone bide det

svenska och det amerikanska.
Facit Twist: VT100. Effektbehov: 70 W.
Tektronix 4105. 4107: Fargterminaler

11.8 UTSKRIFTSENHETER

LASERSKRIVARE: En marknadsoversikt finns i [Ohmang85).

Cannon. Applewriter (Appletalk.PostScript), Xerox 8076: 12 A4/minut, XNS-snitt, 42 MB
buffertutrymme i lokal diskenhet.

MINDRE SKRIVARE: Facit, Philips

AL-PLOTTER : Culcomp. 1051 med lopande pappersbana. Hewlen-Packard 7380B, Versatec.
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12. KOMMUNIKATIONSNAT OCH DATORUTRUSTNING VID SICS

Sedan oktober 1985 har datorutrustning och kommunikationsnét for SICS och NMP-CADs behov
byggts upp enligt ovan redovisade principer. Ryggraden i nitet dr ett Ethemnet. Dessutom finns ett
terminalnét (Planet) och ett persondatornit (Appletalk). Viirddatorer i nitet 4r dels gemensamma
resurser, dels personliga arbetsstationer av olika slag.

sy 1 fAacinineh
SN R —__Mnrml(Nh
_—-Mnriuln'\h
_—M.’\t‘inlnkh
N

acinlosh
——Mnrmlnf‘h
\ i g

Fiksovaxil
Unix (David)

X.25
vaxel

Datapak

X.25 e

UUCP Telelex
EAN Telex
I-— SUNET Telefax

. "Date
12 24

Vax 11750
Unix (Sicsle p)

Figur 8.2 Befintligt nit vid SICS och NMP-CAD

Datskommunikatson och Datorresurser {or Elcktrorukcengum ) Kista.



2 Juni 198
uni 1986 Sid 2

Kontorstjidnsterna erbjudes vid arbetsplatsen via en konvendonell asvnkron terminal i i
Macintosh Plus eller en arbetsstation (LMI Lambda, SUN 3, Xerox 1109). (Facit Twist), en

Gch;nsgmt arki;ns:m ds:hkaeflhemkopicmeddelandehanteﬁng, vissa kontorstjéinster, litteratur-
registrering, etc tillhan esaven nix-resurs (sicsten). Denna 4r ocks4 SI i
bland annat for elektronisk post (EAN, UUCP). ) © ansikae udk,

Utskriftsenheter finns kopplade dels till appletalk-nitet och direkt till Sicsten (Applewri i
Ethemet-niitet (Xerox 8046), PP (ApplewriterI), dels till

Asynkrona terminaler ansluts till den gemensamma Vax/unix resursen (Sicsten) via Terminalniitet
(Planet). Macintosh kommunicerar med utskriftsenhet och arkiv via appletalk och $verbryggning till
Ethemet via SEAGATE-utrustningen.

Sicsien dr externt ansluten til] Datapak (X.25) och Datel (V.24) samt med en direktlinje (64 kbit/s) till
KTH (TTDS vax/unix).

Samtliga vérddatorer understoder ARPA-protokollen (TCP/IP) for filoverforing (FTP) och interaktiva
terminalférbindelser (Telner).

Sicsten understoder ocksd TCP/IP over X.25 vilket medger kommunikation mellan arbetsstationer i
SICS lokalnit och arbetsstationer i liknande lokalnit vid Uppsala Universitet och KTH, samt SLIP
(Serial Line IP) 6ver den fasta KTH-lanken.

Telex/Teletex tillhandahAlls av en Xerox 8011 (Viewpoint) som via Ethernei/Xerox kommunikations-
enhet (8072) 4r ansluten tll Datex(X.21). En integrering av denna tjénst med &vrig meddelande-
hantering planeras. En liknande 16sning for Telefax diskuteras.

Disuibuerade applikationer utvecklas for narvarande, bland annat for integrering av unix-miljén och
Xerox Al-miljo.

Arbete p&gir med att successivt integrera prototypimplementeringar av OS1, MAP och TOP-protokoll
i nitet. For ndrvarande finns forutom X.25 och X.3/X.28/X.29 ocksd ISO 8073 transportprotokollet
klass 4, samt EAN X.400.

13 ETT REGIONALT HOGHASTIGHETSNAT FOR KISTA-REGIONEN

En av ambitionerna bakom Eiectrum &r ant &stadkomma en 6ppen FoU-miljo av 6verkritiskt storlek.
En vig att underlétta kontakter mellan forskare, lirare, elever och personal i omkringliggande
foretagen, #r att tillhandah4lla ett 6ppet kommunikationsnit som erbjuder avancerade kommunika-

tionsfunktioner for den som s 6nskar.

Grundprincipen bor vara att varje organisation har ett eget lokalnit. SICS lokalniit har beskrivits
ovan. Darutver behovs ett ryggradsnit som mojliggor rafik mellan lokalniten. Nagra olika
systemldsningar som realiserar detta finns tillgangliga, exempelvis DUAL utvecklat vid Joint
Research Center i Varese. Astranet utvecklat av Xerox. m.fl. Frigor som méste utredas nirmare &r
dels vilka tjdnster som ska nllhandahlllas. dels hur siikerhetsfrAgorna ska losas och hur drifien ska

skotas.

Dessa frigor kommer art diskuteras med olika foretag och organisationer under perioden juni -
augusti. Direfter planeras ett mote med intresserade parter i august-september for att diskutera en
projektplan for fortséttningen.
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Messafe,Ruuter'X.400
versikt

¥ Anluter Digital MHS med andra via X.400
x Stid For X.400 P1 t jénster |

* Stod For X.400 P2 t janster

¥ RTS - Reliable Transfer System - X.410

¥ Katalog For inkommande trafik

% Aktorisation av utg8ende trafik

¥ Stod For CEPT, CEN/CENELEC och NBS profi
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E1S STRATEGI

0 MARKNADSSTANDARDS
0 UPPNA SYSTEM
0 0SI - EN MARKNADSSTANDARD

EIS AKTIVITETER EXEMPEL

] _PABX - DATOR GRANSSNITT
0 IEEE 802 LAN

0 X.400 MHS

0 X/0PEN OSI-SNITT

0 ESPRIT

0 RACE
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Ericsson’s participation in standards development

Pre-standards International standards European standards

NSO's ISO SPAG

ECMA CCITT CEN/CENELEC
IEEE IEC

X-OPEN

ERICSSON Z
0S| NETWORKING &

MHS' | FTAM

FULL ISO SESSION
B(S + BAS + BSS

TRANSP TRANS

CLo0,2,3 | CLHu GATE

WAYS

LAN

X.25 CSMA/CD
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Bearer services
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Standardiseringsarbetet

DEL 1.

Standardiseringsarbetet

Qct/86 REDU/Eosys/Teldok
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falsattning Deltagande

IBM och dess anstallda deltar i arbetet med

Informationssystem 0SI inom

o ISO
v Arbetsredskap i informationssamhallet

¢ ECMA
> PRepresenterar vialdiga investeringax

® CCITT

— storre avkastning om fler nar dem
¢ CEN/CENELEC
— Detta kraver generell kommunikation
¢ Nationella oxgan

» For detta behdvs ett. i fdrlangningen
viarldsomspannande. kommunikationsnat

» Telenaten ger oss md jlighetex I8M har bidragit till detta arbete med
erfarenhetex £xdn egen utveckling. och med
personella resursexr for utveckling och analy:
av furslag.

» 0SI gor att vi kan utnyttja dem

Ict/86 REDU/Eosys/Teldok 1.2 Oct/86 REDU/Eosys-Teldok 1.3

itandardprotokoll i IBM-produktex Sleikt 1-2

HDLC

Q SODLC (handelsnamn) &tverensstammer med HDBLC
Unbalanced Normal Class med vissa
optionex. bl.a. XID och TEST.

DEL 2. ¢ I nagra fall anvands aven HDLC Balanced
Asynchronous Class

Standardprotokoll i
IBM-produkter LAN

© Fbr lokalnat anvédndes Token Ring enligt
IEEE 802.5 och Logical Link Control (IEEE
802. 2)

¢ I nagra fall aven CSMA/CD-buss enligt IEEE
802.3

ct/86 REDU/Eosys-Teldok 2.1 Oct/86 REDU/Eosys/Teldok 2.2



ikt 4/5 (forts)

MAP

TCP/IP

—~ Programvara for 370-masliner (VM)
{samt f8r olika PC-typer)

EHKP4

©¢ Tva programvaror.

Manufacturing Automation Protocol

bada fbr Serie/1i:

(Einheitliche Hohere 1. MAP Communications Server.
KommunikationsProtokolle ) Ansluter stordator till industrinatet
Tyskt 'intercept' f8rsok. DIN-standard
—~ Programvara f£o6r 370-datovex och S/1 2. MAP Application Server.

Ansluter automatex. robotar, etc till
- Mycket spritt f¥x Videotex industrinstet
86 REDU/Eosys/Teldok 2.5 Oct/86 REDU/Eosys/Teldok 2.6
kt 3 Skikt 4/5

X, 25 som DTE

I ett gstort antal utxustningar

Mest avancerad produjzt: NPSI.

NCP Packet Switching Interface

— lankar 1 SNA-system

— med protokollkonvertering f£o6x PAD

— 4ppet f6r valfritt protokoll (4-7)

— med mt jlighet till egen styxrning av VC

DSNS

Tillhandahaller O0SI Metwork Service
— Programmeringsgranssnitt

— Hanteringsfunktioner

— Kompletterar X. 25 (1982)

X. 25 som DCE

Tillgangligt i programvaror f6x front-end
datoxr 372x och minidator S/1
- liten skala

0TSS och GTMOSI

& 0TSS realiserar 0SI Session Service som
ett granssnitt foxr programmering

direkt utnytt jande av skikt 6/7

brygga till gamla tillampningax

¢ GTMOSI ger dessutom

utvecklingsh jalpmedel
transaktionshantering
protokollkonvextering

ytterligare 'Functional Units'

786 REDU/Eosys/Teldok 2.3

Oct/86

REDU/Eosys/Teldok 2.4



Samarbetspro jekt MHS

N X. 400-seriens protokoll

¢ Lyckade provuppkopplingar pa CeBit-86
t Hannovex) i DFN-xegi

DEL 3.

— X.400-kommunikation frxan
Samarbetspro jekt standardprodukt for
kxontorsautomatisering (PROFS)

— Gateway-koppling mellan EARN och
X. 400-experimentet

— 'Research Prototype’

Oct/86 REDU/Eosys/Teldok 3.1 Octs86 REDU/Eosys/Teldok 3.

Comtex-LlLab Test

0SI Verification Service

© IBM Schweiz. stott av tyska
systerforetaget. deltar i1 Comtex-Lab som
organiseras av den schueiziska
telefdrvaltningen

¢ Erbjudande fran IBMs laboratorium i La
Gaude

¢ Syftar till att provkdra 0SI-realisering:
— demonstrationskoppling till DISOSS ¢ Kontakt via publilza X. 25-nat
¢ Test Driver enligt CNET-specifikation
¢ UYppen fbr alla

— utarbhetande av testsekvenserx

¢ Deltagarna star fdr sina respektive
kostnaderx

-~ samarbete mellan 17 leverantdrer ¢ Detta ar ingen cerxtifiering., utan en
praktisk utprovning

Jcts86 REDU/Eosys/Teldok 3.3 Oct/86 REDU/Eosys/Teldok 3. .



rrskning och Utveckling

DEL 4.

Forskning och Utveckling

¢ Raleigh

¢ La Gaude

¢ Palo Alto

© Rom

¢ Rueschlikon

¢ Heildelberxg

/86 REDU/Eosys/Teldok
ramtid
DEL 5.
Framtid
/86 .1

REDU/Eosys/Teldok

Oct/86 REDU/Eosys/Teldok

Hogre skikt

I takt med standardernas utvecliling och
anvandarnas behov kommer hdgre skikts
protokoll att realiseras

OTSS/GTMOSI ar en grund fur detta

Oct/86 REDU/Eosys/Teldok



Hancock

O0SI/SNA

'*SNA is. and wWill remain. the foundation of
our telecommunications strategy. We intend to
enhance it to support these two objectives
(of Standards and Connectivity) to make this
functionally rich netwoxl: even richexr.

He support 0SI's aim of £full connectivity
betueen systems of different manufacturers''

Ellen Hancock
23 April 1986

0SI ellex SNA?

Fragan ar fel stalld

0SI standardiserar kommunikation
- med ett nat

~— med en motpart

SNA specificerar dessutom
— hur ett nat byggs

— huxr det styrs och bvvervalkas

Bada behbvs

0SYI och SNA !

ict/86 REDU/Eosys/Teldok 5.3

Dct/86 REDU/Eosys/Teldok



IBM Open Systems

Transport and Session Support

IS0 MODEL IBM OFFERINGS
FOR OSI IN OSI ENVIRONMENT
APPLICATION | 7
USER SUPPLIED
PRESENTATION | 6 PROGRAMS
(SESSION_ --]'5 i o] oPENSYSTEMS |
- _ w0 UFr o wuit s | TRANSPORT AND |
TRANSPORT | 4 = = ... =" %y #'| SESSION SUPPORT| |
NETWORK 3
DATA LINK 2
PHYSICAL I

IBM presents Open Systems Transport and Session Support, a new
program product performing functions compatible with Open Systems
Interconnection (OSI) Basic Reference Model layers 4 (transport) and 5
(session), while offering a programming interface at the level of the
International Standards Organisation (ISO) session service.



The OSI Basic Reference Model

In recent vears. the rapid growth of information
processing worldwide has resulted in the
development and implementation of many
different systems and designs. As these systems.
each with different communication
architectures grow more complex. the users’
interest in standardisation has increased.

The International Standards Organisation has
initiated a project to establish uniform protocols
that will allow systems to communicate, The
deflinition of this set of conventions. which
began in 1978 and is still in process. will provide
an OSI environment.

The ISO has developed a basic reference model
that defines the standard architecture of OS] as
a seven-laver structure. Each laver is defined in
terms of the functions it carries out and the
service it provides to the layer above. The
conclusion of ISO’s work will be to specify
protocol standards for individual layers. So far.
standards have been approved for lavers one to
five of the reference model.

IBM support for the development of OS]

The Open Systems Transport and Session
Support (OTSS) is an IBM program product
intended to provide selected functions of 1. aver
4 (lr.nhporl) and Layer 5 (session) required for
communication in an Open Systems
environment.

This development fulfils a commitment made
by IBM in September 1984. Other IBM products
are already available. supporting OSI layers 1
(phhu_al). 2 (data link). and 3 (network).

OTSS supports selected functions of Laver 4
(transport) Class 0 and 2. and Layer 5 (session),
according to the appropriate international
standards. It also provides the user with a
programming interface at the level of the 150
session service. Through this interface the user
can write programs for the development of his
own OSl application such as the transfer of data
between computers or videotex applications.

OTss HIGHLIGHTS

OTSS uses the network service and address
space management facilities provided by the
[BM product Open Systems Netwark Support
(OSNS). OTSS resides in the same address space
as OSNS. and any entities using the transport

and session services of the product must also
reside in that space.

The formats and protocols in OTSS conform to
the ISO protocol standards for the transport and
session layers as defined in the reference
documents. The ISO specifications for the
transport and session protocols cover a wide
range of functions, the use of which depends on
the user’s application requirements.

PROTOCOL FUNCTIONS SUPPORTED

Transport Laver

OTSS supports Class 0 and 2 of the Transport

Laver as follows:

- OTSS can initiate and respond to requests for
connection establishment. All Transport
Protocol data unit sizes specified in the
Transport Protocol Standard are supported

= Class 0 is fully supported and provides the
functions ol connection establishment/
termination. normal data exchange with or
without segmentation and reassembly, and
re(‘o;‘nnlon of protoc ‘ol errors

= in Class 2, the product supports these same
facilities, as well as additional mandatory
functions and the option of explicit flow
control. The transport service also allows the
negotiation of transport connection functions.

Session Layer

The functional units supported in the session

laver are:

- kernel functions

- establishing and releasing session connections

= transfer of normal data

- segmentation/reassembly (the maximum
Transport Service Data Unit size supported is
a customer-deflined parameter)

= half-duplex data transfer

= typed data transfer

~ hasic concatenation

= major and minor synchronisation

= resvnchronisation

= exception reporting

= token management required tor
the above services.

ENVIRONMENT CONTROL FUNCTIONS

o addition to the protocol funetions, the
product provides facilities allowing the user to
control its environment and obtain information
on the status of the system.
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Customising procedure

A series of macro instructions {(macros) are
provided to allow the systems programmer to
tailor the environment to his installation
requirements. The systems tables generated by
the macros will be dvnamically loaded when the
OTSS is started up.

Trace facilities

These provide the systems programmer with
data traces and statistical information lor the
5.\'.\1('1‘“.

Operator commands

These allow the operator to recetve status

information on the sessions or transport
connections and to modify various svstem

parameters that were originally defined by the
customising procedure.

SERVICE INVOCATION

The services of the product are defined to the
user program as a set of functions that may be
called up through the service invocation
interface. Anv incoming events or data for the
user may also be retrieved via this interface.

The transport service is transparent o the user
program. and transport and network connections
are automaticatly inttiated as needed to support
the session connections under request.



SPECIFIED OPERATING ENVIRONMENTS
Hardware requirements

+ Processors:
= the Open Systems Transpory
and Session Suppaort program product is
designed to operate on all IBM processors
supported by MVS/SP version |, release 3 or
MVS/SP version 2.

+ Control Units:
= a 37X5 Communications Controller with
the X.25 NPSI product installed.

MVS environment - software requirements

+ One of the following. for MVS/SP version L.
release 3:
= MVS/SP-JES2 version 1. release 3,
5740-\YS
- MVS/SP-JFS3 version 1, release 3.
57TH-XYN.

+ One of the following. for MVS/SP version 2:
= MV 5/SP-JES2 version 2. 57140-\C6
= MV3/5P-JES3 version 2. 5063-291.

+ Open Systems Network Support (OSNS).
5665-324.

iBM Euroraordination

S au capital de 2700000 F
Siege social: Tour Paseal

22. Route de la Demi-Lune
02075 Puteaus

R.CS. Nanterre 13304538 192
France

IBM World Trade
\mericas/Far Fast Corporation
Town of Mount Pleasant
Route 9. North Tuarrytown

New York 10307 1 S\

References in this publication 1 1BV
products, programs or ~ervices do not
imply that {BM intends 1o make these
available in all countries in which 1BW
uln-rulc':.

Any reference 1o an 1BV program
product o this publication - no
intended o sate or imply than ouly
IBNES program produets mas be usel,
Aoy tunetionally equivalent program
may b used instend,

G070
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Storage requirements

The OTSS program product requires 560kb of
virtual storage. Applications written by the user,
application buffer pools and OSNS requirements
need additional storage.

REFERENCE DOCUMENTS

ISO International Standard DIS8072
(Transport Service Delinition) dated May 1984,

1SO International Standard DIS8073
(Basic Connection Oriented Transport Protocol
Specification) dated May 1981

SO International Standard DIS8327
(Basie Connection Oriented Session Protacol
Specification) dated November 1983,

15O International Standard DIS8326
(Basic Connection Oriented Session Servioe
Definition) dated November 1983,

ISO International Standard 1571498:
Open Systems Interconnection.
Basic Reference Model.
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Open Systems Interconnection (OSI)
Verification Service

The OSI Verification Service is a facility which allows a participant to verify
that his implementation of the OSI international standards inter-operates
properly with an IBM implementation of the same OSI functions.

It supports parli( ipants who wish to verify
with IBM the inter-operability of their

lmplt mentation of the lavers -1 (TRANSPORT)
and 5 (SESSION) lor the "OSI lunetional units
supporte :d by the IBM Open svstems Transport
and Session Support (OTSS) and General
Teleprocessing Monitor for Open Svstems
Interconnection (GTMOSI) products.

t

IBM Participant Report
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Introduetion

Following the September 1981 statement

of imvolvement. IBM announced and ~|np|u “
in 1985 a product implementing lunctions

of the lavers 4 and 5 of the OS] reference
model.

[BM now goes a step further. in announcing
the OSI Verification Serviee offering,

The [BM OSI Verification Serviee offering
provides the participants with the capability
of verilving the lnlt‘l‘opt‘l‘dbllll\ between their
0slI Imph mentation and an [BM
implementation of the same OS] (unctions,
IBM does not elaim that verification ol inter-
operability is proof that individual

nnpl« mentations Tully conform with
international standards. Several activities are
underway in the area of OS] conformance and
protocol testing amony the various standards
orsanizations. in which [BM will continue 10
participate. IBM believes that every effort
<hould be made o ensure that standards are
consistently implemented.

Service deseription

In this serviee. IBVM exercices a participant OS]
implementation at the participant location
through standard \ 25 Public Packet Data
Networks. The exercising consists in a set of
inte r-ope raton runs pvrlurmvd by executing
test suites between a Test Driver on the |B\|
side and a Test Responder on the participant
side.

The test suites are provided by IBM and are
selected according 1o the mp.nl)llnu s of the
implementations and to the OS] functional
units to be addressed.

The test responder installed by the participant
in his own environment is the counterpart
pseado=application on the participant’s side
which reacts to the actions issued by the est
driver. [t must be developped by the
participant. under his rv-pmmlnlm. according
to specilications stipulated by IBM. and de Ilnml
by the technical note NT/PAA/TIMZ1316 (rom
the Centre National d Etudes des
Téldcommunications.

Results

The problems are analvzed by the 1BV OS]

Center and discussed with the partic ||)ant
Coordinator. At the end of the verification,

a report written by IBM and reviewed with

the participant summarizes the problems

encountered during the verification and their
proposed solutions, This report is signed

by both IBM and the participant. and remains
their property.



Supported OS] functional units
Service olfering Release |

1. Tranzport laver
All sizes of transport protocol data unit defined in
the transport protocol standard are supported.
® Class 0 is lully supported and provides the
lollowing functions:
= Connection estabhishment/release.
= Normal data exchange with or without
segmentation and reassembly.
= Recognition of protocol errors.
® Class 2 includes the functions ol class ().
All mandatory and optional facilities of class 2
are ~'upp0rtvd
2. Session laver
o [he ~upponvd functional units are:
= kernel.
= Hall duplex.
= Typed dana.
= Major svynchronize (without use of Transpont
‘\pvdm-d service).
= Minor synehronize.
= Re~vnchronize (without use of Transport
('xpc'(“lvd serviee).
= lxeeptions.
¢ The lollowing Tunctional units are NOT
supported:
= Full duplex.
= Fapedited data.
= \etivity management.
—( .l|m|n||l\ data exe ‘hange.
= Negotiated release.
The extended concatenation protocol option
i= NOT supported.

2. Service offering Release 2

L. Transport |; aver
Classes O and 2 will be ~u|)|mrlo(| as deseribed
in the release | serviee oflering.

2. Session layer

The additional funetional units that will be
supported are:

e |ull duph'\.

® Activity management,

o ( .|paln||l\ data exe ‘hange.

Service administration - Operating mode

The lavers L 2 and 3 are not subject to this
verilication. In order to verilv that they are fully
operational and that the proper verification

of the lavers 4+ und 5 nnplc mentation may take
place. a Connee tivity Test is performed with
the participant system running the actual OSI
implementation that will be used Tor inter-
operability verification.

The conneetivity test consists in the execution
of a simple test suite for Transport or Session.
Its duration is limited to 15 working dayvs

and its suceessful completion is a prcrcqunsnte
to the inter-operability verification.

The inte H)pvralnlm verification duration

is also limited. 1t is planned 10 last between

20 to 10 working dayvs according to the number
ol test suites needed to cover the range

ol selected OS] funetional units.



Access to the verification center

The participant uses the IBM OS] Verification
Service [rom his location and aceesses the OS]
Center located within the IBM Laboratory

at La Gaude. France. through the TRANSPAC
\ 25 Packet Switched Data Network. either
directly if in France. or indirectly via another
country \ 25 network.

Terms and conditions

The “IBM OSI Verification Serviee -
Information Bulletin for participants™ must be
used in conjunction with the agreement letters
proposed by IBM to the participant.

The Agreement letters contain the proposed
schedules and the selected OS] functional units
agreed upon during the preliminary discussions
between 1BV and the participant.

The agreement letters must be signed by
the participant and received at [BM OSI Center
prior to the start of the activity lor both

the connectivily test and the |ntvm)purabl||tv

verification.

The service is provided sequentially,
one participant at a time on a “[irst come,

first served™ basis.

Applicants will be considered for participation
based on their meeting the IBM technical
requirements and the service suitability of their

planned use.

Compagnie [BVM T ranee
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Sh 2000175,
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0S| — kopplar samman
skilda system

Datoranvandare har lange
svurit over problemen att
koppla samman olika sys-
tem. Forslaget till standard
— 0S| — uppfattas darfor
mycket positivt av hela bran-
schen. Bade IBM och DEC

~~ har presenterat |dsningar.

Karsten F. Larsen Monica Stahl
{BM Svenska AB Tele-KAB
Bada forfattarna ar ledaméter av SIS
arbetsgrupper fér datakommunikation.

Det ir inte mdnga — om ens ndgon -
av informationsbranschens minga
organisationer som inte uttalar sitt
fulla stéd f6r OSI. Forkortningen stdr
for Open Systems Interconnection,
en standard som internationella stan-
dardiseringsorganisationen (I1SO) ar-
betar pd.

Det har foljaktligen blivit ‘inne’ att
anviinda akronymen OS] sdvil som
det ‘sjuvdningshus’ som visar dess
s k Referensmodell ur ett grafiskt
perspektiv.

Trots all denna enighet verkar det
indd finnas dsikisskillnader om vad
OS! egentligen ir och vad den ska
anviindas tll. Historien ir King. 1SO
tog sig an uppgilten redan i mitten
pd 70-talet.

Stort arbete

Ménga datoranvindare hade genom
dren upplevt bdde ilska och fortvivlan
sedan de misslyckats att koppla sam-
man olika system. Arbetet pd att hitta
losningar hade inriktats i térsta hand
pd att skapa en standard for ‘linjepro-
ceduren’. En siddan bérjade sd smd-
ningom ta form, och man hvste gott
hopp att nd fram till en allmén accep-
tans.

Nir s3 nitverksarkitekturer med
funktioner uppdelade i flera skikt
bérjade inforas stod det klart att lin-
jeproceduren bara var en del av ett
storre problem. 1976 formulerade
CCITT rekommendation X.25 — som
var mer omfattande och i forstone
verkade ge en losning pd problemen
med ofdrenliga kommunikationstek-
niker. Snart insig emellertid data-
branschen att det krivdes dnnu mera
arbete.

1977 startade darfor 1SO arbetet
med att skapa standarder for Data-
utbyte mellan system (den svenska
oversdttningen av Open Systems
Interconnection). Milet var att gora
det méjligt for System av olika till-
verkning, konstruktion, etc att kom-
municera genom att anvinda over-
enskomna standarder for sidan kom-
munikation. Se figur 1. Detta skulle
t ex medge att en bank med ett IBM-

XNA YNA
L osi ‘l
ZNA

Figur 1. Syftet med OSI dr att sys-
tem av olika fubrikat skall hunna
kommunicera med varandra.

svstem skulle kunna utvixla trans-
aktioner med en annan bank vars
svstem bvguts kring Sperry-datorer.
Uppenbarligen handlade det hir om
angeligna behov och arbetet startade
med en inom standardiseringsorga-
nen sillan skadad fart och energi.

Nyckelordet oppen

Varje svstem i drift har en intern
struktur med kommunikationsregler
och styrprocedurer. Det ér inte avsik-
ten att det uppstilllda méilet for OSI
— aut mojliggora kommunikation
mellan system fr&n olika leverantérer
— skall ligga ndgra som helst restrik-
tioner pd den interna strukturen.
Men vad férstds di med ett 'System’?
Hir 4r en definition nddvindig, och
ISO ger oss ocksd en sddan:

En uppsiittning av en eller flera
dutorer, tillhérande programvara,
kringutrustning, terminaler, anvin-
dare, fysiska processer, informa-
tionsoverforingsmdjligheter etc, som
bildar en sjalvstindig helhet, i stdnd
att utfora informationsbehandling
och/eller éverféring av information.

Definitionen #r vildigt bred. Ur-
sprungligen forestillde man sig med
ett System snarast ett niatverk — van-
ligen ganska stort — av utrustning
for informationsbehandling. Med
ovanstiende definition skulle det lika
girna kunna réra sig om en smida-
tor.

Tittar man ndrmare pa ISOs for-
muleringar finner man nigra viktiga

_‘9



ord som ger en kinsla for vad OSI
egentligen syftar till:

e Oppet (open) innebiar mojlighet
att kommunicera med nigon enligt
gemensamt 6verenskomna standar-
der utan att detta forutsitter tidigare
samarbete.

e Sjilvstindig (autonomous) dr ett
nyckelord. Systemet fir inte vara be-
roende av andra resurser for att kun-
na utfora informationsutbytet.

e Mellan system (interconnection)
klargér att OSI behandlar 6verforing
mellan system — inte inom det en-
skilda systemet.

Arbetet piglas av forutsittningen
att de ingdende systemen &r jaimlikar
(peers). Ingetdera stdr dirfér under
kontroll av det andra.

OSl-projektet rénte omedelbart ett
starkt intresse fran alla systemleve-
rantérer, frin teleférvaltningar, myn-
digheter, och frin den akademiska
virlden. Ett bekymmer har faktiskt
alltid varit det 14ga deltagandet frin
anvindarhall.

TJanster och protokoll

Efter sex ar presenterades den forsta
Internationella Standarden som ett
resultat av arbetet med OSI. Den har
beteckningen Basic Reference Mo-
del of Open Systems Interconnec-
tion. Dokumentet introducerar en
funktionell struktur i sju skikt for
sammankoppling av och datautbyte
mellan olika system. Standarden in-
nehdller dven en exakt begreppsap-
parat. Figur 2 visar denna s k grund-
ldggande referensmodell och de sju
skiktens namn.

Varje skikt av funktioner tdnkes
forse ndrmast ovanliggande skikt
med en Tjinst av ndgot slag. Darvid
bygger det dels pd egna funktioner,
dels pa den tjinst det i sin tur fatt av
underliggande skikt osv. Det 6versta
skiktet slutligen betjinar sjalva till-
limpningen i informationsbehand-
lingen.

Nu méste pdpekas att sjilva refe-
rensmodellen inte kan realiseras,
utan den utgér ett abstrakt ramverk.

Figur2. De sju Tilimpning
skikten geren —
funhtionell |__:Feenaton o
struktur for b, ¥ susion 4§:¢

sammankopp- " ymport. o

ling av olika sys- —
tem. oo NN
L Lk O

Fysiskt

Nyttan med modellen &r att den ger
den niddviandiga strukturen for inne-
hallet i de specifikationer som be-
stimmer reglerna for kommunikatio-
nen. Det ir dessa regler som kallas
protokoll, se figur 3.

Eftersom OSI-modellen ar indelad
i sju skikt, krivs det i princip sju
protokoll for att knyta samman de oli-
ka systemen. I praktiken kan sidana
protokoll degenerera. S& ar t ex fallet
med det nitprotokoll som behdvs for
kommunikation éver en fast punkt-
till-punkt linje.

Viss osdkerhet
Sjilva tjinstebegreppet ir egentli-
gen bara ett hjilpmedel for att be-
skriva de olika skiktens funktioner i
referensmodellen. Det visade sig
vara nodvindigt att forst specificera
vilken Tjinst varje skikt skulle forse
nista skikt med, fér att kunna utfor-
ma riktiga protokoll for motsvarande
skikt. (En del tjanstebeskrivningar
ir dock efterhandskonstruktioner).
Standardisering av tjinsten gor att
ett visst protokoll kan bytas ut mot ett
annat, under forutsittning att inte
bytet forindrar den tjanst som lim-

nas till 6verliggande skikt.
Inforandet av skiktgrianser har
skapat viss osikerhet eftersom

manga velat tolka dem som specifice-
rade granssnitt. Detta ar emellertid
en sanning med modifikation. Refe-
rensmodellen beskriver dessa endast
som grinser, dir abstrakta Tjinster
skall definieras.

Det kanske bista sittet att uttryc-
ka skillnaden mellan Tjinster (som
beskrive i OSl-standarder) och
Grianssnitt (som inte gor det) ar fol-
jande:

Specifikationen av en Tjinst talar
om vilka funktioner man fir — be-
skrivningen av ett Gridnssnitt hur
man ska bira sig 4t for att f& dem.

Dagslage

ldag har ISO definierat protokoll for
alla sju skikten. Status for dessa pro-
tokoll varierar dock, frin utkast till

fardig Internationell Standard. 1 en
del fall finns det fler 4n ett protakoll
for samma skikt.

Nedanstdende lista ger en grov
uppfattning om funktionerna hos de
olika skikten och hur l4ngt man hun-
nit med standardiseringen av proto-
koll.
© Fysiskt. Skiktet skéter anslutning
till transmissionsmediet, modemstyr-
ning, mekaniska och elektriska ka-
rakteristika, dvs vad man vanligen
forstdr med ordet “grinssnitt”. Hir
finns en rad viletablerade CCITT-re-
kommendationer t ex V.24, X.21, och
ISO-standarder fér kontaktdon. Hit
hor ocksd delar av IEEEs standarder
for lokala nit (som ocksid anammats
av [SO).

e Link. Linkskiktet erbjuder till-
forlitlig 6verforing av strukturerade
tecken, t ex med protokollet HDLC
som har varit Internationell Standard
sedan 1979. (X.25s liankprotokoll
LAPB och IBMs SDLC é&r tv3 av en
rad mojliga delmingder av denna.)
e Ndt. Nitskiktet skoter vigval,
uppkoppling, segmentering etc i de
olika éverforingsnit som kan anvin-
das. Har dréjde det linge innan ni-{
got generellt protokoll kom till. En
standard som bygger pd CCITT-re-
kommendationen X.25 ar nu pi vig.
Aven delar av X.21-proceduren till-
hor detta skikt.
e Transport. Transportskiktet om-
besorjer adressering mellan slutan-
viandare och absorberar skillnader i
kvalitet mellan olika nittjanster. For-
mellt sett #r transport-protokollet
inte fiardigbehandlat som Internatio-
nell Standard men det kan i prakti-
ken riknas som standard idag. Det
existerande forslaget innehéller fem
olika klasser avsedda att anvindas
med nittjinster av olika kvalitet och
for olika tillimpningar.
© Session. Sessionsskiktet etablerar
och overvakar en ordnad dialog mel-
lan de tvi parterna. Standardise-
ringsliget 4r detsamma som for
transportskiktet, men erfarenheten
av kontinuerlig anvindning betydligt
—
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mindre. Aven sessionsprotokoll kan
vara olika i olika situationer, beroen-
de pa tillimpningarnas behov.
® Presentation och Tilldmpning.
Arbetet med dessa tvd skikt ligger
senast i tiden, och grinsdragningen
mellan dem bjuder ofta svirigheter.
Funktioner som tidigare ansetts till-
_ hora presentation, har nu bedémts
vara tillimpningsaspekter och sile-
des flyttats upp.

Har finns ett antal projekt definie-
rade som beror bdda skikten, t ex vir-
tuell terminal, filsverforing och -han-

" tering, samt det s k Job Transfer and
Manipulation. Fér en del anvind-
ningsomrdden — tex meddelande-
hantering enligt CCITT X.400 -
finns firdiga rekommendationer.
Vad som bla behover liggas till ir
funktioner for katalogtjanst. (ocksé
ISO och ECMA arbetar inom detta
omride).

Det giller generellt for dessa pro-
jekt att mycket definitionsarbete
terstdr for de till 6versta skiktet ho-
rande sk systemstyrningsfunktio-
nerna.

Jamforelser med andra

Det har skapats stor enighet om for-

" muleringarna av OSlI-standarderna
— samstammighet 4r ett viktigt mdl
for ISOs verksamhet. Det dr ocksd
klart att det finns skillnader i hur
man uppfattar OS]. Sddana skillna-

~ der kan ha sin grund i olika tolkning-
ar av och onskemdl om hur OSI-stan-
darder ska anvindas.

Snart efter det att Referensmodel-
len hade sett dagens ljus, skyndade
sig alla leverantorer med egen nit-
verksarkitektur att presentera likhe-
terna mellan OSl och deras egna
konstruktioner. Eftersom iven dessa
garna beskrivs med ndgot slags 'fler-
viningshus’, har sddana jimférelser
tillagts en icke avsedd betydelse: det
ir namligen inte friga om tv3 saker
som kan ersidtta varandra. Den enda
mening som finns i jamforelser med
referensmodellen ar att beskriva
funktionsinnehllet i olika protokoll.

Figur 3 ar ett forsok att med OSI-

Tillampning

Presentation

Session

Transport

Nat

150 -

Lank HOLC

Fysiskt

Figur 3. Olika protokoll jadmforda med OSI.

modellen som ett slags mattstock be-
skriva funktionsinnehéllet i nigra av
de modernare protokollhierarkierna.
Tack vare att reterensmodellen ir si
generell, kan man anvinda den for
att beskriva all kommunikation, inte
bara mellan 6ppna system. (Efter-
som gransdragning mellan skikten
ar abstrake, dr det alltid svirt vid en
bildframstallning av en praktiskt rea-
liserad natverksarkitektur att géra di-
rekta jamférelser.)

Nir det nu definieras ett antal pro-
tokoll som internationella standar-
der, ar det minga som fragar sig var-
for inte dessa skulle kunna utgora
basen for en arkitektur inom ett sys-
tem. Svaret &r att detta i princip skul-
le g& bra, men det saknas minga
funktioner som finns t ex i operativ-
system och som anvindare kriver for
att kunna skéta drift, styrning och
underhdll. Givetvis spelar det d& en
stor roll att alla sddana funktioner re-
dan finns i arbetande system. Varken
leverantérer eller anvindare kan en-
kelt gora byte frdn en uppsittning
protokoll till en annan ens for funk-
tioner som finns definierade. 1dag ar
det alltsd inte realistiskt att fullstin-
digt overgd ill ISO-protokoll annat in
som protokoll for vissa skikt i de en-
skilda systemen.

Det vanligaste onskemalet hos an-
vindare ir att inom samma system
kunna blanda produkter frin olika
konstruktérer eller leverantorer med
hjélp av OSI. Vi kan hir skilja p3 tv3
situationer som kan identifieras pi

olika stillen i de abstrakta modeller
som OSI ger.

1. Om man o6nskar koppla ihop tvé
enheter foér utbyte av data, dr det
nodvindigt att dessa filjer exakt
samma protokoll for alla skikt. Detta
motsvaras av ett lodritt snitt i refe-
rensmodellen. Som vi har sett, fattas
idag delar av detta, men OSI kommer
inom négra ar att innehdlla protokoll
fér flera specifika dndamél. Forut-
sittningen ar dock att kopplingen
sker mellan system, dvs sjalvstandiga
partners.

2. Den andra situationen ar att man
vill kunna anvianda produkter for rea-
lisering av vissa (vanligen hégre)
skikts funktioner tillsammans med
andra konstruktdrers produkter for
andra skikt. Detta kan &skédliggoras
med vagrita snitt. Man miste di spe-
cificera ett granssnitt i den aktuella
skiktgrinsen. Om man har foljt OSIs
skiktindelning, kan man for detta ha
god hjilp av motsvarande tjdnstespe-
cifikation.

Realisering | produkter

Manga leverantorer av utrustning for
informationsbehandling hiller pd att
realisera OSI-protokoll. Nedanstien-
de dr ndgra varianter.

o Eu tidigt exempel p& anviandning
av OSl-protokoll (t o m innan de var
accepterade av ISO) for ett mycket
specifikt dndamdl utgér Teletex-
tjansten. En pibyggnad pid denna
har under de senaste fyra &ren defi-

nierats av CCITT i den s k X.400-
—



seriens rekommendationer for med-
delandehanteringssystem.

e IBM har nyligen lanserat en pro-
gramprodukt for System/370-miljé
som realiserar valda delar av OSI-
protokollen for transport- och ses-
sionsskikten. Tillsammans med tidi-
gare lanserad programvara erbjuder

produkten ett  programmerings-
grianssnitt som motsvarar en ses-
sionstjanst.

Med detta som bas kan en anvindare
programmera egna rutiner for skik-
ten 6 och 7, dvs sin specifika tillimp-
ning. En intressant sidan tillimp-
ning kan t ex vara en brygga till sys-
temets interna SNA-miljo.

© DEC har i ett tillkinnagivande -
digare i &r forklarat att man dmnar
successivt byta ut de egna protokol-
len i arkitekturen DNA mot OSI-pro-
tokoll vartefter dessa blir stabilisera-
de. De funktioner som inte ar defi-
nierade i OSI-arbetet kommer att
dven fortsdttningsvis hiamtas frin
DNA-arkitekturen.

Till skillnad frdn IBMs lésning kri-
ver DECs storre ingrepp i befintliga
produkter, men kan ge enklare pro-
grammering for overgdng mellan
system via OS|.

Vad hander nu?

ISO och dess nationella medlems-
kommittéer arbetar vidare med OSI.
Likasd fortsitter bdde ECMA och
CCITT med projektet. 1 USA har
ndgra stora anvindare — GM och
Boeing — satt igdng egna "standardi-
serings”-arbeten som ocksd bedéms
komma att ha stort inflytande.

Det mest angeligna arbetet idag ar
kanske att fi bittre grepp pd de sk
systemstyrningsfunktionerna — ISO-
termen for detta 4r 'Systems Mana-
gement’. Det finns mycket fd sddana
i existerande standarder. Det &r vis-
serligen inte avsikten att OSI skall
erbjuda styr- och nitdvervaknings-
funktioner i samma utstrickning
som leverantérsutvecklade nitverks-
arkitekturer. Men tex frigor om
om namngivning och adressering

mdste ovillkorligen 16sas.

Infér risken att OSls syfte forsva-
ras p g a olika tolkningar och val av
optioner har bide EG ocvh EFTA in-
lett strivanden att begransa variatio-
nerna i OSl-standarderna. Man har
uppmanat CEN/CENELEC — ett fo-
rum for standardiseringsfrdgor i Eu-
ropa — att med utgidngspunkt fran
ett antal dokument utveckla curope-
iska standarder for specifika anvind-
ningar. Den uppsittning standarder
som foreslagits innehdller en del
ISO-dokument dir alla dnnu inte ir
Internationella Standarder. Till dessa
har man lagt ett antal CCITT-rekom-
mendationer. Ovanpd detta skulle
det antagligen krivas en hel del de-
taljorienterad  anpassningsutveck-
ling.

Lésning pa vag
Genom att g4 vid sidan av ISO skulle
man forhdllandevis snabbt kunna
komma fram till allmint accepteran-
de av dessa foreslagna standarder.
Men det finns invindningar av rent
teknisk art fr&n ett antal viktiga orga-
nisationer, bland dem flera nationella
standardiseringsorgan. Annu allvar-
ligare 4r kanske den uppenbara ris-
ken for att dessa eventuella europeis-
ka standarder skulle avvika frdn de
internationella standarder som si
smé&ningom kommer att faststillas.
Aven om OS] inte kan ersitta olika
leverantérsarkitekturer, stir det klart
att vi redan idag har skapat visentli-
ga forbdttringar i forutsittningarna
att losa det inledningsvis omtalade
problemet — att koppla ihop olika
system. Den satsning som sker inter-
nationellt och det stéd som har utta-
lats frdn bdde dataleverantérer och
teleforvaltningar tyder pid en unik
styrka i OSI-projektet. Det kommer
inom en snar framtid att bli betydligt
enklare att dstadkomma datautbyte
mellan olika system och kommuni-
kation med avancerade teletjinster.
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Vad ar OSl-modellen?

® O8] modellen ar vt verktvs: for att
utveckla standarder for datoniserad
kommuiikation Del ar Internationcella
Standardiseringsorganisationen som
tagt tram modellen.

® System av datorer och tillampningar
som anvdnder standarder utvecklade
enligt modellen kallas oppna system.

® Alls spu niviaerna i modellen har valdefi-
mcm.‘r granser mol varandra. Qch varje
underhigrande niva behanar den over-
liy -Jn({:\‘Nwi\ 7 beljanar den verkliga
lillampningen

® Varje enskild miva har sina speaiella
uppsufter att shota 1 kommunikationen.
ttt protokoll. dv« regler, stvr datacver -
tonngen mellan samma nivaer i olika
oppna system.

Fordelarma med OSI

@ Leverantorsobervende
Olika utrustningar och tillampningar
frin olika leverantorer kan kommuni-
cera via protokoll enligt OS!.

@ Uthytbarhet
Protokoll pa en niva kan ersattas med
nya battre utan att éverliggande och
underhiggande nivier paverkas.

® ['ublika system
Lattare att utnyttja publika tjanster
som ger kontakt alla till alla. Tex tele-
tex, videotex. meddelandesystem.

® Ekonomi pa sikt
Alla hanar p3 standarder. Leveranto-
rerna far lagre utvecklingskostnader
och stérre marknader. Kunderna far
optimala kommunikationslosningar
anpassade efter behov och tillvaxt.

. Televerket
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Manufacturing Automation Protocol (MAP)

éntro?uktion ti11 SMS MAP-grupp och EMUG (European MAP Users
roup

Bakgrund (Overhead 1)

N§r graden av automatisering och antalet integrerade opera-
tioner stiger, konstaterar man snart att ingen leverantor har
resurser att ensam uppfylla anvdndarens behov effektivt och
ti1l en rimlig kostnad.

Vid en viss nivd mdste man dirfor avvika frén den traditio-
nella metoden att kopa nyckelfdrdiga system fran en enda leve-
rantor. Detta konstaterande gjordes inom bil- och andra auto-
matiseringsintensiva industrier i borjan av 80-talet.

General Motors initiativ

Behovet av en fungerande och ekonomisk forsvarbar datakommu-
nikation mellan flexibla automatiska tillverkningssystem med
utrustningar fran flera leverantorer medforde att GM tog ini-
tiativet till utvecklingen av standardiseringsprojektet Manu-
facturing Automation Protocol (MAP). MAP forutsattes skulle
bli ett allmdnt accepterat och tillgdngligt protokoll.
(Overhead 2)

1980 bildades pa GM's initiativ MAP Task Force med deltagare
fran GM's olika tillverkningsdivisioner. Denna grupp valde
1S0's referensmodell 0SI (Open Systems Interconnection) som
bas for arbetet.

Man fick snart med sig andra storanvindare som t ex Mc Donell
Douglas och fradn tillverkarsidan ans16t sig de stora namnen,
som Allen-Bradley, AT & T, CONCORD DATA, DEC, GOULD, HP, IBM,
MOTOROLA etc i ett samarbete som dven inkluderar de amerikan-
ska standardiseringsorganen EIA, NBS, IEEE, ANSI och {SA.

MAP-specifikationen 2.1 (Overhead 3)

MAP &r i sig sjdlv inte ndgon standard utan en specifikation
av en samling 1SO-standarder som bygger pd@ 1SO 7498, 0SI -
Open Systems Interconnection - Basic Reference Model. Den dr
utgiven av SIS som SS 636260 - Datautbyte mellan Oppna system.

Den nu gdllande MAP-specifikationen 2.1 tillampas for installa-
tioner fram ti1l1 1987 och anger standarder samt forslag till
standarder for de sju skikten i 0SI-modellen.
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Media

Bredbandskabel valdes for att den klarar en.industriell miljo,
bygger pa kidnd teknik och klarar dven dverfdring av olika sig-
naler; data, tal och bild.

1 Fysiska skiktet

1S0/D1S 8802.4
Token - Passing Bus Access Method

Utgiven av SIS som TR 309, September 1985.

I rapporten beskrivs alla element som ga]]er for den medle-
3tkomst av lokala ndt, vilken benamns "token - passing bus"”
samt dartill horande tekn1k for signalutformning och utforn-
ning av mediet.

2 Lankskiktet

1S0/DIS 8802.2
LLC - Logical Link Control, Class 1 (= Connectionless)

Utgiven av SIS som TR 307, September 1985.

I rapporten beskrivs delskiktet for logisk ldnkstyrning (LLC)

i fraga om funktioner, egenskaper och protokoll. MAP-specifika-
tionen foreskriver Class 1: Forbindelsefri tjanst.

3 Ndtskiktet

1S0/D1S 8473
Datacommunications protocol for providing
Connectionless - Mode Network Service (CLNS)

Hanterar natforblnde]serna mellan systemen. Har vdljs den vig
data skall gd mellan sdndare och mottagare. Forbindelsefri
tjdnst (CLNS) anses for ndrvarande tillrdcklig, beroende pa
att kontroll av datadverforingen sker i transportsk1k%et (4).

1SO/DP 8348/DAD 2
Datacommunications Network Service Definition Addendum 2 cove-
ring Network Layer Addressing.

4 Transportskiktet

IS0 8072 - 1985 Transport Service Definition
IS0 8073 - 1985 Transport Protocol Specification, Class 4

Kontrollerar att sessionsskiktet f3r helt oberoende Gverforing
av data och att inga data saknas i dverforingen.
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5 Sessionsskiktet

1S0 8326 - 1984 Session Service Definition
IS0 8327 - 1984 Basic Connection Oriented
Session Protocol Specification

Muvarande Session Kernel for samtidig tvavigskommunikation ar
tillrdcklig for dagens tilldmpningar. I takt med utvecklingen
pd tilldmpningsskiktet kommer fordandringar i protokollet for

sessionsskiktet att erfordras.

6 Presentationsskiktet

Protokollet for detta skikt har &nnu inte specificerats.

7 Tilldmpningsskiktet

Tilldmpningsskiktet skall hantera datautbytet mellan anvindar-
programmet och de undre skikten. Nedanstdende forslag ar under
bearbetning.

CASE - Common Application Service Elements

FTAM - File Transfer, Access and Management (ISO/DP 8571)
MMFS/EIA 1393 A

Manufacturing Message Format Standard

Anmarkning: EIA 1393 A har omarbetats till1 ISO/DP 9506

(EIA RS 511)

Directory Service

Network Management

Kommande revisioner av MAP-specifikationen

Specifikation 2.2 dr under utarbetande och under vﬁrep 1987
berdknas Specifikation 3.0 kunna ges ut. 1

De kommande specifikationerna kommer att innehdlla alternativen
MAP/EPA (EPA = Enhanced Performance Architecture) och MINI-MAP
avseedda for tidskritiska tillampningar. (Overhead 4)

Rven anvindning av alternativa media som carrierband och fiber-
optic Overvidgs.
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MAP/EPA (Overhead 5)

MAP/EPA-systemet klarar bdde full 0SI 7-skiktskommunikation
och ofullsténdig 0SI, t ex typ PROWAY. EPA-komminikationen
ir tinkt for tidskritiska tilldmpningar och gdr forbi de
ovre skikten direkt till lankskiktet. MAP/EPA &r ett av de
tilltdnkta systemen for en MAP-cellarkitektur.

LLC
MAC

Logical Link Control
Media Access Control

non

MINI-MAP (Overhead 6)

MINI-MAP &r tdnkt for utrustningar dér enbart tidskritiska
protokoll kommer till anvandning.

MINI-MAP klarar ej OSI 7-skiktskommunikation men ar kompatibel
med MAP/EPA for kommunikation pa lankskiktsniva.

Aven MINI-MAP ir anvindbar i en MAP-cellarkitektur for “oin-
telligenta" utrustningar som t ex sensorer som aldrig behdver
kommunicera utanfor cellndtet.

Technical and Office Protocol - TOP (Overhead 7-8)

N&r man idag talar om MAP ar det ofrdnkomligt att ocksa ndmna
nagot om TOP.

TOP &r ett komplement til1 MAP och man har flera gemensamma
protokoll.

I USA samordnas aktiviteterna pd MAP och TOP och inom EMUG
bvervdger man for ndrvarande att komplettera programmet med
T0P,

Vem kan ge fortlopande information om MAP?

Utvecklingen av olika MAP-alternativ pekar mot anvidndping bade
vid detaljtillverkning och i processindustri. Slutanvandaren
midste halla sig informerad om de olika alternativen som MAP
erbjuder.

Avsikten med min kortfattade presentation av MAP-specifika-
tionen har inte varit att forsoka delge Er detaljinformation
om MAP utan skall ses som en oversikt.

Den som vill skaffa sig ytterligare och kontinuerlig informa-
tion rekommenderar jag anslutning till SMS MAP-grupp och/eller
EMUG. Projektbeskrivning och anmirkningsformuldr for SMS MAP-
grupp finns i konferensdokumentationen.
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SMS MAP-grupp (Overhead 9)

SMS dr det svenska standardiseringsorgan som deltar i

ISO/TC 184 - Industrial Automation Systems. I SC 5/WG 2 dir
U1f-Goran Norefors, ASEA ROBOTICS dr ordforande, och ddr SMS
svarar for sekretariatet blev MAP tidigt foremdl for studie
och intresset riktades speciellt pa standarder for tillamp-
ningsskiktet.

Ett huvudamne dr idag MMS-dokumenten Manufacturing Message
Services - IS0/DP 9506 (EIA RS 511 i USA).

1 SC 5/WG 2 diskuteras dven arkitektur for tidskritisk kommuni-
kation i industriella system.

1 Sverige handldggs drendena i 1S0/TC 184/SC 5 av SMS/TK 210 -
Granssnitt vid verkstadsautomatisering och Ag 210/1 - Kommuni-
kation i lokala ndtverk.

SMS har ndra kontakt med SIS HK 31, som handlagger 1S0/TC 97-
drendena, for bevakning av utvecklingen av andra 0SI-standarder
for skikten 1-7.

SMS bevakar dven det arbete som pdborjats inom CEN for europei-
ska standarder inom AMT-omradet (Advanced Manufacturing Techno-

Togy).

Nar initiativen till EMUG togs under 1985 kdndes det naturligt
for SMS att ansluta sig som svensk anvindarmedlem. SMS var dar-
for beredd att acceptera rollen som organisator av en svensk

MAP-grupp nir denna fraga stdlldes vid MAP-konferensen i Gote-

borg 1986-02-06.

SMS MAP-grupp bildades vid ett mdte pd SMS 1986-05-27 och den
har nu ett 50-tal medlemmar.

Grundtanken med SMS MAP-grupp &r att den skall verka som ett
forum for information om MAP-projektets utveckling i $SA och
Europa.

Medlemmarna bidrar genom en drlig avgift till finansieringen
av verksamheten, vilken bl a innefattar:

- SMS deltagande i EMUG .
Administration av MAP-gruppen, inklusive arrangerande av tva

informationsmoten per ar

- Rapportering av framstegen i MAP-projektet

Sammanstallning av de 1 MAP-specifikationen ingdende 1SO-

standarderna
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SMS MAP-grupp skall ocksd verka for

- aktivt deltagande av svenska experter i 1SO-kommittéer och

i EMUG-gruppen
- tkad MAP-kdnnedom genom utbyte av erfarenheter och kunnande

SMS har av EMUG erkants som forsta nationella MAP-organ i
Europa och vi dr nu model) for andra landers upprdttande av
nationella organ.

EMUG (European MAP Users Group)

EMUG ingdr i den internationella federationen av kontinentala
MAP-grupper som haller pd att byggas upp for samordning av
verksamheten i USA, Europa, Japan och Australien.

EMUG's struktur

EMUG har en styrkommitté for utformning av verksamheten i
EMUG's Tekniska Kommittée och arbetsgrupper. EMUG-sekretariat
har anfortrotts at Cranfield-universitetet i England.

Det svenska deltagandet i EMUG har hittills varit obetydligt
och svensk industri maste vickas.

Vi hoppas att SMS MAP-grupp skall kunna fungera som védckar-
klocka. Genom aktivt deltagande i det internationella standar-
diseringsarbetet far man tidigt insikt i vart utvecklingen dr
pad védg och dessutom fdr man manga till1fdllen till informella
kontakter med verkliga experter pd detta omride.

Svensk industri har ett mycket stort kunnande pa omradet
och genom deltagande i standardiseringsarbetet kan man dven
paverka den internationella utvecklingen.

Det ar hdr nddvindigt att erinra om att MAP skall vara ett
anvédndarstyrt projekt.

Om vi vantar for linge med att engagera oss riskerar vi fa in-
ternationella standarder som inte motsvarar vara behov.

Du som vill veta mer om denna verksamhet inom SMS ar vdlkommen
att kontakta mig. Vi kommer sdkert gemensamt fram till lamp-
ligaste form for anslutning till ndgon av de tidigare beskrivna
aktiviteterna.
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Gunnar Eriksson

SMS MAP-GRUPP

Projektnummer:31-152-2203

PROJEKTBESKRIVNING

Bakgrund: Det storsta hindret for att genomfdra en datoriserad verk-
stadsautomation pd ett ekonomiskt forsvarbart sdatt dr pro-
blemet med datakommunikationen mellan-olika tillverknings-
enheter, celler, oar etc.

A11t fler anviandare och tillverkare stoder idag det av
General Motor igdngsatta standardiseringsprojektet Manu-
facturing Automation Protocol (MAP).

MAP har nu vuxit till en stor internationell rorelse som
omsluter en enorm arbetsinsats frdn anvdndare och tillverk-
are. Vidare dr internationella och nationella standardi-
seringsorganisationer involverade liksom olika forsknings-

grupper.

SMS roll: SMS dr som svenskt standardiseringsorgan inbegripet i det
internationella standardiseringsarbete som utfors i IS0/TC
184 - Industrial automation system.

Inom ISO/TC 184 har SMS pdtagit sig sekretariatet for ISO/TC
184/SC5/WG 2 (med U-G Norefors, ASEA ROBOTICS, som ordf.) i
vilken nu hela MAP-specifikationen studeras. Forslaget till
standard i tilldmpningsskiktet avseende meddelanden till
programmerbara utrustning har fatt hogsta prioritet i denna

grupp.

For att fd utokade kontakter i det internationella arbetet
har SMS dven anslutit sig som anvdndarmedlem till den
europeiska MAP-gruppen EMUG.

I Sverige behandlas forslagen fran ISO/TC 184/SC5/WG12 av

SMS TK 210.
Syftet med Grundtanken bakom grundande av denna grupp dr att den skall
SMS MAP-gruppen: verka som ett forum for information om MAP-projektets utveck-

ling i USA och Europa.

Intresenterna (medlemmarna) i gruppen skall genom en arlig
avgift bidra til1 finansieringen av verksamheten som bl a

innefattar
- SMS medlemsskap i EMUG

- SMS deltagande i EMUG's 3rliga plenarmote och ett antal
tekniska kommittémdten
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- Administration av MAP-gruppen, inklusive arrangerande av
tvd informationsmoten per &r.

- Rapportering av framstegen i MAP-projektet, t ex i form
av utsdndning av intressanta dokument frdn pdgdende ut-
redningsarbete.

- Sammanstd@lining av uppgifter om de i MAP-specifikationen
ingdende ISO-standarderna (exkl sjalva standarderna som
kan rekvireras fr&n SIS)

SMS skall ocksd framja ett utokat svenskt deltagande i EMUG-
arbetet och forsoka bidra till en samordnad aktion av de
svenska EMUG-medlemmarna.

SMS MAP-grupp kan i SMS namn nominera expert till EMUG's
arbetsgrupper.

For SMS-gruppen gemensamma och overenskomna forslag kan genom
SMS tas upp 1 EMUG.

SMS MAP-grupp skall verka som remisskrets for SMS TK 210,
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MAP LAYER SPECIFICATIONS
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ENCODES AND PHYSICALLY
TRANSFERS BITS
BETWEEN ADJACENY NODES

PHYSICAL UINK _,

MAP SPECIFICATION
<.l

CASE, FTAM,

MMFS/EIA 1393A
DIRECTORY SERVICE
NETWORK MANAGEMENT

NULL AT THIS TIME

1SO SESSION KERNEL

1ISO
TRANSPORT
CLASS 4

1ISO CONNECTIONLESS
NETWORK SERVICE

/S0 /S 8803. 2
(I€EE 802.2)

LINK LEVEL

CONTROL CLASS 1

180 /015 880R. 4%

(IEEE 802.4)

TOXEN ACCESS ON
BROADBAND MED!A

MAP ¢PECIFICATIONS SUMMARY BY LAYER
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MAP BACKBONE SEGMENT

TIME CRITICAL APPLICATIONS

3 LAYER ROUTER /
MAP/EPA NODE

- ‘.\ - " /
MINI-MAP NODE
LAYER V
3-6
%

LAYERS LAYERS
1842 1&2

CONTROL SEGMENT

THE MAP EPA NODE CAN COMMUNICATE WITH ITS
PEER ENTITY ON THE BACKBONE SEGMENT. THE
HINI~-MAP NODE CAN ONLY COMMUNICTATE DIRECTLY
WITH NODES ON THE CONTROL SEGHMENT.

o~ 4
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WIAP-Mzinfaeiiring
Nutormnziion Protocol

En forutsattning for att genomfora en datoriserad verkstadsauto-
mation pa ett ekonomiskt férsvarbart sitt ér att datakommunika-
tionen mellan olika tillverkningsenheter, celler, 6ar, etc. fungerar
roblemfritt.

- Alit fler anvdndare och tillverkare stodjer i dag standardiserings-
projektet MAP — Manufacturing Automation Protocol — ett stan-
dardkoncept som mojliggor att produktionsutrustning, styrutrust-
ning och datorer fran olika leverantorer kan samverka och forut-

dttningar skapas for en automatisk, flexibel produktion.

~ Artikeln bygger pa forfattarens foredrag vid SMS hastkonferens
i oktober. '

006.44:65.011.56

ar graden av automatisering
Noch antalet integrerade ope-

rationer stiger, konsiaterar
man snart att ingen leverantér har
resurser att ensam uppfylla anvin-
darens behov effektivt och till en
rimlig kostnad.

Vid en viss niva maste man darfor
avvika fran den traditionella meto-
Jen att kopa nyckelfirdiga system
{rdn en enda leverantér. Detta kon-
staterande gjordes inom bil- och
andra automatlsermgsmtenswa in-
dustrier i bérjan av 80-talet.

I\ er E‘ nngSSVSlem

nmgm ran flefu leverantorer med-
forde gt GM tog lnllldll\(l till ut-
veckli ':,:

med utrust-

1980 -f,
Force med deltagdre fran GM:s Oll-
ka ullv"erkmng.,sdwxsnoner Dcenna
grupp %valde den internationella

sland arghsermgsox ganisationen z-sy g

ISO:s réferensmodell OS1 - Gpen
Systems Interconnection ~ som bas
for arbetet, bild 1.
Modellen  beskriver hur man
delar upp de olika uppgifterna i ett
fatakommunikationssystem i elt
ntal skikt. Genom att tilldela varje
kikt en bestiamd uppgift och ett be-
~lamt namn har man lagt grunden

Verkstaderna nr 16« 3 decembes 1986

till en internationell begreppsap-
parat.

Man fick snart med sig andra
storanvandare som t.ex. McDon-
nell Douglas och frén tillverkarsi-
dan anslét sig de stora namnen som
Allen-Bradley, AT&T, Concord

Data, DEC, Gould, HP, IBM och
Motorola i ett samarbete, som dven
inkluderar de amerikanska stan-
dardiseringsorganen EIA, NBS,
IEEE, ANSI och ISA. MAP-anvin-
darnas grupp (MUG) bildades, bild
2.

ger pa IS" 498, OSI - Opén Sys-
tems Intercfpection — Ba ¢ Rcf—

erence Model. Den ar utgiven av
SIS som SS636260 — Datautbyte
mellan 6ppna system. SIS rapport
303 med samma namn ir en ut-
mirkt introduktion till OSI.

Den nu gilllande MAP-specifika-
tionen 2.1 tillampas {or installatio-
ner fram till 1987 och anger standar-
der samt forslag till standarder for
de sju skikten i OSI-modellen. Det
lagsta skiktet ar den fysiska férbin-
delsen och det hogsta ar applikatio-
nen. .

Som media for dataéverforing
valdes bredbandskabel eftersom
den inte férstors i industriell miljs,
bygger pa kand teknik och klarar
aven overforing av olika signaler,
data, tal och bild. :

Kommande revisioner
av MAP-specifikationen

Specifikation 2.2 ar under utarbe-

tande och varen 1987 beriknas

Specifikation 3.0 kunna ges ut.

De kommande specifikationerna
3 prnativen MAP/

A 4 hanced Perfor-
an Architecture) och MINI-
MA avsedda for tidskritiska till-

Aven anviandning av allernativa
media som carrierband och fiberop-
tic overvags.

~ ol
Presentationsskikt —p % 44— ———- > 6
Sessionsskikt B L € = 5
Transportsknkl i a4
Nalsklkt | 3~ e -'?.‘ ——————— »> 3
Lankskiki —» 2 ——————--— - 2
Fysiskt skikt —» 1 €——————- P )

} fysiska medier for overlonmg }

Bild 1. ISO:s referensmodell OSl i sju skikt.

27
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lild 2. nMAP-kraften», sambandet mellan anvandargrupper
ch olika svenska och internationella standardiseringsor-
an, mer eller mindre engagerade i standardiseringsprojek-

ot MAP.

1AP/EPA

letta system klarar bade full OS1 7-
tiktskommunikation och ofullstan-
1 08I, t.ex. typ PROWAY. EPA-
ommunlkatlonen ar tankt for
dskritiska tillimpningar och gar
rbi de 6vre skikten direkt till lank-
iiktet. MAP/EPA ir ett av de till-
1kta systemen for en MAP-cellar-
~ektur.

[INI-MAP

INI-MAP ar avsett for utrustning-
- dir enbart tidskritiska protokoll
rmmer til anvandning. MINI-
AP klarar ¢j OSI 7-skiktiskommu-
kation men ar kompalibel med
AP/EPA {or kommunikation pd
nkskiktsniva.

Aven MINI-MAP ar anvandbar i
1 MAP-cellarkitektur for »ointelli-
‘nia» utrustningar, t. ex. sensorer
m aldrig behover kommunicera
anfor cellnitet.

schnical and Office
rotocol — TOP

ar man beskriver MAP ar det

huvudkommitteé.

Bild 3. SMS insatser i MAP-arbetet. 1C och TK betyder tek- |
nisk kommitté, SC underkommitteé, WC arbetsgrupp och hK

MAP-projektet

Inom de olika skikten ar foljande
specifikationer klara eller under
bearbetning.

1. Fysiska skiktetl

1SO/DIS 8802.4, Token — Pass-
ing Bus Access Method, ulgiven
av SIS som TR 309, september
1985.

I rapporten beskrivs alla ele-
ment som giiller for den medieat-
komst av lokala nat, vilken be-
namns »token — passing bus»,
samt dartill hérande teknik for
signalutformning och utformning
av mediet.

2. Lankskiktet

1SO/DIS 8802.2, LL.C — Logical
Link Control, Class 1 (= Connec-
tionless), utgiven av SIS som TR
307, september 1985,

1 rapporten beskrivs delskiktet %
for logisk lankstyrning (LLC: i
fraga om funktioner. egenskaper
och protokoil. MAP-specifikatio-
nen foreskriver Class 1: Forbin-
delsefri tjanst.

3. Natskiktet

ISO/DIS 8473, Datacommunice-
tions protocol for providing Con-

nectionless - Maode Network
Service (CLNS).
Hanterar natforbindelserna

melian systemen. Har viljs den
viig data skall g& mellan sédndare |
och wmottagare. Férbindelsefr:
tianst (CLLNS) anses for nﬁrva-?
rande tillracklig, beroende pa att }
kontroll av dataoverféringen 3
sker i transportskikiet (4).
ISO/DP 8348 DAD 2, Datacom-
munications Network Service

Verksiaderna nt 16 + 3 dr-cember 1986 i
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ofrankomligt att ocksi niimna nagot
om TOP, som iir ett komplement till
MAP. Projektien har flera gemen-
samma protokoll.

I USA samordnas akliviteterna
pa MAP och TOP och inom EMUG
overvager man fér narvarande att
komplettera programmet med
TOP.

Vem kan informera om MAP?

Utvecklingen av olika MAP-alter-
nativ pekar mot anvandning bade
vid detaljtillverkning och i process-
industri. Slutanvandaren maste
halla sig val informerad om de olika
:ternativ som MAP erbjuder.

~ Avsikten med denna kortfattade
presentation av MAP-specifikatio-
nen ar inte att férsoka ge detaljin-
formation om MAP utan den skall
ses som en oversikt. Den som vill

« kaffa sig ytterligare och fortlépan-
de information rekommenderas att
ansluta sig till SMS MAP-grupp.
Kontakta férfattaren som kan lam-
na ytterligare upplysningar.

SMS insatser

SMS ar det svenska standardise-
ringsorgan som deltar i ISO/TC 184
— Industrial Automation Systems,
bild 3. I SC 5/WG 2, dar Ulf-Géran
Norefors, Asea Robotics, ar ordfo-
rande och dar SMS svarar fér sek-

retariatet, blev MAP tidigt {oremail
for studier. Intresset riktades speci-
ellt pa standarder for tillimpnings-
skiktet.

Ett huvudiimne ar i dag MMS-do-
kumenten — Manufacturing Messa-
ge Services — ISO/DP 9506 (EIA RS
5111 USA). 1 SC 5/WG 2 diskuteras
aven arkitektur fér tidskritisk kom-
munikation i industriella system.

I Sverige handliggs drendena i
ISO/TC 184/SC 5 av SMS/TK 210 -
Granssnitt vid verkstadsautomati-
sering och Ag 210/1 — Kommunika-
tion i lokala natverk.

SMS har nara kontakt med SIS
HK 31, som handlagger 1ISO/TC 97-
arendena, for bevakning av utveck-
lingen av andra OSI-standarder for
skikten 1-17.

SMS bevakar adven det arbete
som paborjats inom CEN fér euro-
peiska standarder inom AMT-om-
rddet — Advanced Manufacturing
Technology.

SMS MAP-grupp

Nar initiativen till EMUG togs un-
der 1985 kindes det naturligt for
SMS att ansluta sig som svensk an-
vandarmedlem. SMS var darfér be-
redd att acceptera rollen som orga-
nisatér av en svensk MAP-grupp
nar denna fraga stilldes vid MAP-
konferensen i Géteborg i februari.
SMS MAP-grupp bildades vid ett

A

Definition Addendum 2 covering
Network Layer Addressing.

! Transportskiktet

(5,072 — 1985, Transport Ser-
vsice Definition. och 1SO 8073 -
t985, Transport Protocol Specili-
xation, Class 4.

Kontrollerar att sessionsskik-
et far helt oberoende 6verforing
av data och att inga data saknas i
Sverféringen.

1. Sessionsskiktet

(SO 8326 — 1984, Session Service
Definition, och ISO 8327 — 1984,
Basic Connection Oriented Ses-
ilon Protocol Specification.
Nuvarande Session Kernel for
samtidig tvavagskommunikation
ir tillracklig for dagens tillamp-
nngar. I takt med utvecklingen
tilampningsskiktet kommer

——

forandringar i protokollet for ses- o
sionsskiktet att erfordras.

6. Presentationsskiktet

Protokollet for detta skikt har
annu inte specificerats.

7. Tillampningsskiktet
Tillampningsskiktet skall hante-
ra datautbytet mellan anvéndar-
programmet och de undre skik-
ten. Foljande férslag ar under
bearbetning

CASE - Common Application
Service Elements; FTAM - File
Transfer, Access and Manage-
ment (ISO/DP 8571); MMFS/EIA
1393 A — Manufacturing Messa-
ge Format Standard; Directory
Service och Network Manage-
ment.

ElA 1393 A har omarbetats till
ISO/DP 9506 (EIA RS 511).

Verkstaderna nr 16 + 3 december 1986

mote pi SMS i slutet av maj och den
har nu ett 50-tal mediemmar.
Grundtanken med gruppen ar att
den skall verka som ett forum for
information om MAP-projcktets ut-
veckling i USA och Europa.

Medlemmarna bidrar genom ar-
lig avgift till finansiering av verk-
samhelen, vilken bl.a. innefatiar:
® SMS deltagande i EMUG,
® administration av MAP-gruppen,
inklusive arrangerande av tva in-
formationsméten per ar,
® rapporiering av framstegen i
MAP-projektet,
® sammanslillning av de i MAP-
specifikationen ingadende ISO-stan-
darderna.

SMS MAP-grupp skall ocksa ver-
ka for ett aktivt deltagande av
svenska experter i ISO-kommittéer
och i EMUG-gruppen samt for 6kad
MAP-kédnnedom genom utbyte av
erfarenheter och kunnande.

SMS har av EMUG erkants som
forsta internationella MAP-organ i
Europa och dr nu modell f6r andra
landers uppratiande av liknande,
nationella organ.

EMUG — European MAP
Users Group

EMUG ingéar i den internationella
federationen av kontinentala MAP-
grupper som héller pa att byggas
upp for samordning av verksamhe-
ten i USA, Europa, Japan och Au-
stralien.

EMUG har en styrkommitté for
utformning av verksamheten i
EMUG:s Tekniska Kommittéer och
arbetsgrupper. EMUG-sekretaria-
tet har anfértrotts at Cranfield-uni-
versitetet i England.

Det svenska deltagandet i EMUG
har hittills varit obetydligt. Svensk
industri maste vackas! Vi hoppas
att SMS MAP-grupp skall kunna
fungera som viickarklocka. Genom
aktivt deltagande i det internatio-
nella standardiscringsarbetet far
man tidigt insikt i vart utvecklingen
ar pa vag och dessutom méanga till-
fallen till informella kontakter med
experter.

Svensk industri har e¢tt mycket
stort kunnande p& omradet och ge-
nom deltagande i standardiserings-
arbetet kan man paverka den inter-
nationella utvecklingen. Det ir har
nédvandigt att erinra om att MAP
skall vara ett anviandarstyrt pro-
jekt.

Om vi viintar for kinge med an
engagera oss riskerar vi att fivinter-
nationella standarder som inte mot-
svarar vara hehov, L
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Arbetet med standardisering inom OSI

8IS, Standardiseringskommissionen i Sverige, dr det svenska nationella organet
som medverkar i den Internationella standardiseringsorganisationen ISO.

Svenska Elektriska Kommissionen, SEK, &r fackorganet f&r svensk standardisering
inom det elektrotekniska omrfdet och medverkar i Internationella elektroteknis-
ka kommissionen, IEC.

Svenska Televerket medverkar i Internationella Teleunionens, ITU, och dess kon-
sultativa kommitté f&r telekommunikation, CCITT, och i det motsvarande sirskil-
da europeiska organet CEPT.

OSI-standardisering bedrivs inom ISOs Tekniska kommitté TC 97 och dess under-~
kommittéer SC 6, SC 18 och SC 21 i n3ra samarbete med CCITT, sarskilt nir det
galler de ligre skikten i 0OSO-modellen. Vidare medverkar dataindustrins organ
ECMA i Europa och CBEMA i USA.

Malet for standardisering Ar variantreduktion och kompatibilitet. Medlet 4ar en
organisation i vilken tekniska experter fri3n nationella organ medverkar si att
standardiserare f3r sakunderlag f8r att utforma standarder.

Ett standardiseringsarbete inom ISO inleds med att ett nationellt organ framfdr
ett behov, ett motiverat fdrslag, som efter rdstning inom berdrd kommitté f&r
stdd sd att en underkommitté eller arbetsgrupp kan tillsittas for dess genomfd-
rande, Efter fdrslag, kompromisser och réstningar pd flera nivler kan man komma
fram till en standard.

OSI-omrddet ar till sin natur synnerligen komplicerat och i minga fall finns
likvardiga ldsningar som kan ges olika fdretrdde i olika lander och samverkande
organisationer. F6r att komma fram till en standard mista man d& ofta valja att
ge optioner eller att i vissa fall t.o.m. avst® fr&n att standardisera vissa
delar. Detta gdller foér flera av standarderna och fdrslagen inom OSI. Den
bilagda bilden fr3n Siemens visar pd ett Bversk3dligt sitt de olika ISO stan-
darder och fdrslag dartill (/DIS och /DP) samt de CCITT rekommendationer som
kan anvandas i olika sammanhang.

De nationella standardiser ingsorganisationerna i Europa medverkar &ven i de av
EG och EFTA st8dda kommissionerna CEN (i princip motsvarande ISO-omradet) och
CENELEC (IEC-omr3det). Fdr att, baserat pd ISO-materialet, ta fram europeiska,
funktionella standarder inom OSI-omr&det, s.k. FS, vari optioner undviks, har
en Joint CEN/CENELEC kommitté bildats. Resultatet av dess arbete bdrjar redan
synas i forn av forsdksstandarder, ENV, som senare kommer att bli Europanormer,
EN, vilka ar tvingande inom EG-landerna och alltsd i praktiken &ven inom EFTA-
landerna.

Till detta arbete har aven CEPT knutits.

OSI-arbetet syftar till standarder som skall underlatta enhetlig &verfdring
av data mellan olika anvandares system oberoende av nationalitet och fabrikat.
OSI ar inget sjalvandaml utan ett verktyg fér att mdjliggdbra ett rationellt
utbyte av de data som olika tillampningar fordrar.
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Sjalva tilldmpningarna ligger alltsi &ver O0OSI-modellen och standardiseras
t.ex. med avseende pd databehov och -representation inom applikationsorientera-
de ISO-kommittéer avseende omr@den sisom dokumentation ISO/TC46, bank ISO/TC68,
handel och transport ISO/TC154, industriella automatiska system ISO/TC184 m.fl.

Det Ar allts3 en mingd internationellt standardiserande organ och kommittéer
som arbetar inom dessa omr8den i avsikt att man rationellt och enhetligt skall
kunna tilladmpa databehandling och utvaxla data och dartill kommer ett antal
nationella eller regionala projekt.

For att man skall kunna nd rimligt enhetliga ldsningar ar det i anvandarnas
intresse nddviandigt med att nira samarbete mellan alla dessa organ och det ar
en av standardiserarnas viktigaste uppgifter att bidra till att sidan samverkan
kommer tillstlnd.

0S! INTRESSENTER

E6 EFTA eI NATIONELLA
STD. ORGAN
COVCDELEC \ 150 ECMA
1757¢ 7 \
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ENV/EN 150
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FForord , 5 I var stravan att sprida kdnnedom om svensk standard och
andra publikationer som SIS utger pa dataomradet, ¢ller
1 Standard och standardisering 1 IT-omradet som man numera sager internationellt, har vi
1.1 Vad ar en standard? 1 sammanstallt denna IT-Guide.
1.2 Informationsteknisk standardisering 8
1.3 Organisation och arbetsformer 9 Standard behévs inom de flesta tekniska omraden. Darfor
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1 Standard och standardisering

1.l Vad iir en standard?

Den internationella organisationen {or standardisering,
ISQO, definierar begreppet stundard som "Teknisk beskriv-
ning eller annat for allménheten tillgingligt dokument,
som ar utformat i samarbete med alla berérda intressenter i
samstimmighet eller med allmant godkdnnande, grundat
pa det samlade resultatet av vetenskap. teknik och erfaren-
het, inriktat pa att uppna de basta firdelar for samhillet
samt faststillt av ett standardiseringsorgan”.

En standard skall ses som en frivillig éverenskommelse
mellan berérda parter. Endast nar myndigheter hianvisar
till standard i sina foreskrifter blir standarden tvingande.

Internationell standard finns dels pa global niva, dels pa
regional niva, t ex inom Vésteuropa eller inom Norden. Den
internationella standarden overfors i stor utstriackning
oforandrad till nationell standard.

En svensk standard har utarbetats efter bestimda regler
och faststillts av SIS — Standardiseringskommissionen i
Sverige. SIS dr en forening med stadgar faststdllda av rege-
ringen.

Standarder fyller en eller flera av foljande funktioner;

—~ information, genom att entydigt beskriva en produkt
med klart definierade termer och fackuttryck.

- variantbegrdnsning, genom att bestimma en begrédnsad
mangd godtagbara variationer av en produkts egenska-
per, t ex ma*’

en forutsattning for en uppdelning av arbetet. Utan stan-
dard skulle informationstekniska system endast kunna pro-
duceras som kompletta “nyckelfardiga”™ system.

Standardisering utgor en forutsattning fér att kunna kopa
systemkomponenter fran skilda tillverkare. En stand‘ard
anger ett snitt mellan tvd marknadssegment inom vx_lka
flera tillverkare kan konkurrera och dra fordel av storre
serier. Anvandaren drar fordel av ett bredare urval av tek-
niska produkter och kan bygga sitt eget system till lagre
kostnad.

1.3 Organisation och arbetsformer

Inom SIS Standardiseringsgrupp finns ett antal huvudkor_n-
mittéer (HK) med standardiseringsuppgifter inom var sitt
amnesomrade. En av dessa. HK 31, svarar for grundlaggan-
de informationsteknik. En annan, HK 30, svarar for tillam-
pad informationsteknik, administrativ teknik och liknan-

de, narliggande omraden.

Det tekniska arbetet ar uppdelat pa ett antal tekniska kom-
mittéer (TK) eller arbetsgrupper (AG) inom respektive 'hu-
vudkommitté. Dessa skall ha en allsidig sammansattning,
sa att ett tvarsnitt av intressen kan tiligodoses. l',cdam.iiter-
na utses av foretag, organisationer och institutioner inom
naringslivet och av myndigheter. Det ir ledaméterna som
besitter erforderlig sakkunskap. SIS personal funge_rar som
administrativt sammanhallande och som sekretariat.

Den informationstekniska standardiseringen ar i stor l.lt-
strackning inriktad pd aktivt deltagande i c}et mterr.\atlo-
nella arbetet med syftet att pAverka utformningen av inter-
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- kompatibilitet, genom att bestimma vilka egenskaper en
produkt maste ha for att kunna fungera tillsammans
med andra produkteri ett system, t ex grinssnitt, anslut-
ningsdon,

= kuvalitet, genom att foreskriva en bestamd prestations-
niva {6r en produkt betriffande nagra av egenskaperna
tiliforlitlighet, hallbarhet, effektivitet, sikerhet och
miljépaverkan,

- provning, genom att beskriva en bestimd metod jamte
regler for hur provning av en produkt skall ske for att
faststilla 6verensstimmelse med angivna krav, t ex i en
annan standard.

1.2 Informationsteknisk standardisering

Med informationsteknik avser vi "teknik for insamling, lag-
ring, bearbetning, aterfinnande samt kommunikation och
presentation av data”.

Den tekniska komplexiteten och kostnaderna for forskning
och utveckling pa det informationstekniska omradet 6kar.
Samtidigt har vi kravet fran marknaden, dir i stort sett alla
vill ha utrustning och programvara fér att kunna kommmu-
nicera och byta data med alla.

Detta medfor i viss utstrackning en specialisering i tillver-
karledet. Genom standardisering, dvs variantbegriansning,
kompatibilitet, kvalitet, provning och information, under-
lattas utformningen av produkter, som skall kunna samver-
ka i system.

Om vi ser produkterna som systemkomponenter, som kom-
mer frin skilda tekniska omraden, s& utgér standardisering
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nationell standard pé ett f6r Sverige gvnnsamt sitt. Inter-
nationell standard 6verfors i stor utstrackning till svensk
standard enligt ledaméternas bedémning och efter allmar
remiss.

En visentlig uppgift fér ledaméter i kommittéer och r
andra, som arbetar med standardisering, dr att sprida ks
nedom och kunskap om standard och att framja tillamp-
ningen av standard.

I kapitlen 2 och 3 finns uppgifter om svensk respektive
internationell standard som avser det informationsteknis-
ka omradet. Svensk standard utges av SIS, som éven utger
oversikter, som beskriver befintlig standard pa nagot delom.
rade, fekniska rapporter, som ofta utgér ett medel at
orientera om inriktningen av pagaende standardisering,
samt handbocker, som bestar av ett antal samiorande stan-
darder jamte forklarande text. Dessutom finns samlings
hdften i vilka ett antal samhérande standarder har samlats.

Dessa publikationer forsali= ..v SIS, antingen som léosnum-
mer eller genom abonnemang. Abonnemangspriset ir ¢
20 % lagre én motsvarande l6snummerpris.

Uppgifter om svensk standard finns ocksa registrerade i
databasen REGIS samt i Katalog éver svensk standard.

I tidskriften "Ménadens Standard” meddelas regelbundet
uppgifter om standardférslag pi remiss, nytillkommen
standard och indragen standard.

Néarmare upplysningar limnas girna vid besok, per telefon
eller vid skriftlig férfragan, se adressuppgifter pd omslagets
insida.
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THE EUROPEAN COMPUTER AND I.T. INDUSTRY

Representatives of European IT companies (Bull, ICL,
Nixdorf, Olivetti, Philips, Siemens) met and agreed to
put the following points to their respective Governments
1n advance of the Eureka Ministerial meeting on June
3J3th,

FAIR COMPETITION VIA OSI

The companies agreed on the need for fair competition in
tne European market. The way to achieve this is for the
governments to specify 0SI progressively in their
purchases. This will create an open marketplace which is
genuinely fair to all participants. The companies
rejected protectionism and welcomed fair competition with
non-European companies,

But an essential pre-condition for fair competition in
the industry must be that all companies of all
nationalities operating in Europe should agree on and
apply a system of open standards. 1In a free and opern
market there should be no question of any company
exercising dominance due to possession of a proprietary
system. Tne European Commission needs to keep this
situation constantly under review in order tc awvoid any
distortion of competition. The companies agreed a strong
recommendation to governments on this guestion. (This is
being issued as a separate note attached).

rn order to implement OSI quickly and effectively, a
:3nificant amount of co-operation between Ecropean
cmpanies (companies whose worléwide strategic dsc.s.cons
r2 taken at a corporate headguarters in Europe) will bs
eeded. This co-operation has as its aim the definition
of standards and of test tools to allow interworxing o:
products from different vendors.

1
s
a

TRADE RECIPROCITY

In the context of the decision of the European Community
(EC) Heads of Governments at Luxembourg in December 1985
to complete the work necessary to cCreate a single great
market 1in Europe by 1992, it is important, if there is to
bz fair competition with American and Japarnese comfan:ies
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within the European market to ensure reciprocity of
treatment of European companies in the US and Japanese
markets. At present, American companies gain important
and unreciprocated advantages from US laws and
Administration practices, as do Japanese companies in a
less obvious way in Japan. The following points need to
be considered:

a) Legislative and practical discrimination in favour of
US companies in public procurement such as 'Buy
American', need either to be negotiated away as
Europe moves forward to a completely open mark2t or
matched by equivalent action on a European sca.e.

b) American controls on the transfer of technology,
often exercised through extra-territorial
legislation, are proving increasingly damaging for
European companies. For example, non-US nationals
and companies are now often excluded from
technological discussions in American universities
and from cooperation on high technology with American
companies.

c) The EC needs to negotiate about these matters with
the US Government on the basis of a common position
bearing in mind that American defence and space
expenditure provides a huge and, to a large extent,
privileged market for American companies. The EC
will need some bargaining cards in their hands 1if
such a negotiation is to achieve significant resuits.

REMOVAL OF BARRIERS TO A EUROPE-WIDE MARKET

As an element in the creation of a single European
market, the fiscal and legal barriers to European
cooperation, whether in the form of joint ventures in
marketing and production, or the creation of new
subsidiary companies operating Europe-wide neec 2 oe
rapidly identified and removed. The companies we_ccme
the fact that work on this has tentatively begun :irn
Eureka.

The companies hope that the European Commission arld thes
governments will find new ways of encouraging cooperatior
between European companies, eg by ensuring that each
Eureka project, and each future Esprit project, confqrms
to European norms in order to promote the competitivity
of European companies in an open world market. In this
way involvement in a Eureka or Esprit project wouid have
specific practical advantages.
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Finally, the companies, while weicoming inward inves:tment
by American and Japanese companies, believe that the
European Commission and the Governments ought to provide
for consultation in the EC to ensure that rival

razional inward investment incentives do not have the
eifzct of subsidising American or Japanese compani2s in
5ust those fields where the production capacity of
European companies is already sufficient. The former do
not need financial incentives to invest in the EC. It is
sufficient for them to get inside the common external
tara1if.

CONCLUSION

The Zuropean companies are very conscious that none of
the actions suggested in this paper can be a substitute
for their making themselves more competitive and
establishing cooperation arrangements among themseives.
But actions and support by Governments along these lines
would make an important contribution to their success, as
has already been demonstrated in the U.S. and Japan.
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OPEN SYSTEMS INTER-CONNECTION (OSI)

The European companies met to review progress in the whole
area of Open Systems standards and noted that significant
progress has been made in the last twelve months.

The work on Open Systems Inter-Connection has received a
major boost with the first consolidated results from the
Standards Promotion and Application Group (SPAG) in Europe,
followed by the establishment of the Corporation for Open
Systems in the US (COS), and of the OSI Promoting Conference
in Japan. Moreover, progress has been made in the common
application environment area with the introduction of the
X/OPEN initiative in Europe. The companies feel, however,
that for Open Systems Inter-Connection Europe is moving too
slowly, and that specific actions need to be taken in this
area,

Up to now fair competition in the provision of computer
networks has been gravely inhibited by the lack of open
standards. In order to bring about a fully open market, Open
Systems Inter-connection (0OSI) needs to be rapidly agreed
and implemented so that all companzes can compete in
providing the different elements in an information system
(main-frame, micros, minis, switches and work stations).

It is particularly important, given IBM's dominant position
both in the world and European markets, that IBM should join
in applying open standards. At present their Systems Network
Architecture (SNA) makes it difficult and very expensive for
the computers of other companies to work with those of IBM
with the attendant monopolistic risks.

Twelve European companies have taken the initiative on open
standards since 1983 and have been pushing the work forward
through Standards Promotion and Application Group (SPAG).
SPAG supports the European standardisation work at all
levels and works to secure early agreement with those in
America and Japan who are working on the problem. Still
greater urgency needs to be given to completing, and raising
the level of the European work. The European companies are
willing to increase the resources devoted to this work. The
companies would welcome any further direct or indirect
support which the European Commission can give to the work
of SPAG.
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In the view of the companies, European Governments can also
play a key role in the adoption of open standards. The
companies strongly recommend:

- that both in the Council of the European Community and
in the wider circle of Eureka, the Governments decide
this year that it shall be a requirement for all public
purchasing that OSI is progressively applied as
agreement is reached in SPAG on the relevant standards

- that OSI is adopted as the foundation for formal
European standardisation and hopefully for world
standards.
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1. SAMMANFATTA\ING

Hosten 1987 star Elektronikcentrum i Kista, Electrum, klart for inflyttning. Cirka 500 personer
kommer successivt att flytta dit for att arbeta med forskning, utbildning och industriell verksamhet
inom datateknik och elektronik. Samtliga kommer att behova tillging tll datorresurser i sitt arbete och
mdnga kommer att s4 gott som helt arbeta med datorer.

En av ambitionerna bakom Electrum ér att 4stadkimma en 8ppen FoU-miljé av &verkritiskt storlek.
En vig att underlitta kontakier mellan forskare, léirare, elever och personal i omkringliggande
foretagen, dr att tillhandahdlla ett Gppet kommunikationsnit som erbjuder avancerade kommunika-
tionsfunktioner for den som s4 onskar.

Planeringen av ett sddant nit fér Electrum har pagatt en tid och en prototyp har byggts upp vid SICS
och NMP-CAD. Enskilda diskussioner har forns med nigra foretag. Det ir nu dags av diskutera och
forankra planema i vidare kretsar. Rapporten presenterar ett forslag tll kravspecifikation for
kommunikationsnit och datorutrustning, mm. Under histen ska specifikationerna utformas i detalj
och upphandlingsunderlag utformas. Direfter sker upphandlingama i en sddan takt an nitet kan tas i
drift vid inflyttningen under hosten 1987.

Forslaget bygger pd grundprincipemna generalitet, flexibilitet och leverantorsoberoende. Det leder dill
en miljo med decentraliserade datorresurser integrerade med hjélp av 6ppna standarder formella/de
facto), exempelvis ISO/OSI for kommunikation och Unix som anvindarmiljo .

Vissa bastjdnster, i form av tillimpningar som ordbehandling, mm, och kommunikationst janster som™
meddelandedverforing, filéverféring, mm, ska kunna erbjudas vid varje arbetsplats. Dirutdver finns
behov av projektorienterade tjanster, exempelvis tillimpningar som CAD, simuienng,
processtyrning, etc, och speciella kommunikationsfunktioner.

Arbetsplatserna urustas med arbetsstationer, terminaldatorer eller terminaler, samtliga p4 nAgot sit
ansiuma dll ent lokalnat tll vilket Zven ansluts arkivstation och utskriftsstationer liksom en
kommunikationsstation som i sin tur ansluts till externa nat.

S4 14ngt som mojligt ska befintliga och nytillkommande standarder for kommunik ation och
informationsbehandling frin ISO anvindas. Intill dess samtliga relevanta leverantorer understodjer
sddana standards méste en stor flexibilitet bevaras for att mojliggéra anvindning av sddana system
som bist gagnar arbetsuppgifierna. Exempel p andra standarder som inledningsvis méste
understddas iar ARPANET-protokollen och vissa produktorienterade protokoll.

Televerkets befintliga och planerade publika tjinster, inledningsvis Datel, Datex och Datapak samt i
viss min forsoksverksamhet med ISDN, utnyttjas for anslutning till externa tjanster och nt,
exempelvis Sunet som via gateways ger en mycket bred kontaktyta mot omvérlden, sérskilt mot
forskningsinstitutioner variden Gver.

Grundprincipen bor vara att varje organisation har ett eget lokalnit. SICS lokalnit har beskrivits
ovan. Dirutover behdvs ett ryggradsnit som mojliggor trafik mellan lokalndten. Frigor som miste
utredas ndrmare ar dels hur sikerhetsfrigorna ska losas, dels hur driften ska skotas

2. FORUTSATTNINGAR

Cirka 300 forskare kommer att vara verksamma i Institutverksamheten vid IM. SICS och SISU i
Kista om 3 &r. Samtliga kommer att behova tillgdng till datorresurser i sitt arbete och omkning 100
kommer att s4 gott som helt arbeta med datorer. En omfanande utbildningsverksamhet administrerad
av KTH. Stockholms kommun och SIFUkommer ocks4 att kréva tillging ull dutorer. Samarbete mec
forskare vid universitet och hogskolor och naringslivet ska underlittas varfor stora krav stalls pa

kommunikationsmdjligheter.
Féljande omridesindelning har gjorts med hinsyn 1ill geografiska avstind:

-"kvarteret” Elekmonikcenoum i Kista. Hir bor all kommunikation ske via lokalnit med hog
bandbredd.

- "Naromradet" Kista indusmomride (ungefar frin IBM ull HP). Foretag inmesserade av ett nirmavre
Da:sommunihatior och Dawrmresurser for Elekoonikcentrum ¢ Kisua
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