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A BASIC TECHNOLOGY AT THE THRESHOLD OF A BREAKTHROUGH

EDI - A NEW DIMENSION
IN COMMUNICATION

EDI (Electronic Data Interchange) has become a much

discussed technical miracle a well as sometimes a

problem child of the dawning telecommunication era.

Whereas the enthusiastic supporters advocate it as the

solution to many urgent problems or even as a cure-all,

others see it as a not very relevant fringe technology.

Due to the lack of information, EDI remains for many an

incomprehensible phenomenon. In its present form,

there exist consequently enormous variations in the per-

ceived significance.

DI signifies change of the informa-
tion world and its communication
infrastructure. And it also signifies
evolving markets with corresponding
products and services. In brief: EDI is

ADRIAN VETSCH, BERN

growing into a significant line of busi-
ness. This report concentrates prima-
rily on the functional and application-
oriented aspects.’

Conventional conception
of EDI

The electronic document

An analysis of the currently prevailing
definition of EDI clearly reveals its

" The technical characteristics of the EDI or
EDIFACT standards have already been des-
cribed and discussed in earlier editions of ‘Tech-
nische Mitteilungen PTT'. Orla Greevy: Current
Trend in EDI and X.400 (‘Technische Mitteilun-
gen PTT' 11/1992); p. 472 ff.), Orla Greevy:
Security and EDI (‘Technische Mitteilungen PTT’
2/1994, p. 99 ff.).
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original philosophy: EDI is a technolo-
gy of structured, electronic message
exchange between EDP applications.

This means that worldwide intelli-
gible documents, business activities
can be better coordinated with re-
spect to intracompany and intercom-
pany requirements.

The EDI standard UN/EDIFACT (Elec-
tronic Data Interchange for Admin-
istration, Commerce and Transport) —
sponsored by the United Nations — is
becoming the worldwide standard.

The UN has accepted the challenge of
developing this standard because of
the important objectives it pursues
within its own organisation: EDI as a
global standard shall enhance the
worldwide prosperity, the structuring
of institutions and processes in dem-
ocratic societies, and advance the in-
tegration of countries and continents.

Electronic document exchange
becomes an established technology

After its initial shortcomings EDI has
developed into an established tech-
nology. A number of factors have
made this possible:

— Communication infrastructures
and information applications offer
greater functionality, range (reach-
able partners), reliability, and secu-
rity.

— UN/EDIFACT as a standard is matur-
ing and gradually penetrates the
entire business world and society.
In most places where structurable
communication can be used, elec-
tronic documents are now being
standardised.

— Conventional regional or ‘pro-
prietary’ standards increasingly mi-
grate toward UN/EDIFACT.

INTEGRATION

Supplier Business process

EDI
|
<>
|
. E
|
|
N i
i Fig. 1.
| EDI links the goods
| and information
| customer logistics of suppliers,
: producers and custo-

mers.
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Order confirmation

Delivery call-off

Customer: Trade

- acceleration of the work processes
- feasibility of ‘just-in-time’ principle

Fig. 3.
EDI defines staggered information exchange
phases for two communication partners.

preneurial decision support

— UN/EDIFACT is enhanced through
its standardisation committee as
well as the research and develop-
ment activity of the European

Union. The integration of technical
data (for example, CAD) as well as
multimedia representations in EDI
documents will be possible. Also
the design of interactive function-

ginning to significantly enhance
the user convenience, application
potential, and security in EDI com-
munication (see box: ‘Definitions’):
- Registration Authorities define

alities (interactive EDI) is progres- and certify parameters for the
sing. purpose of retrieving, evalua-

— New, supporting infrastructures ting and handling of communi-
such as Trusted Third Parties are be- cation partners.

SERVICES

AUTOMATION
- SIGNIFICANCE AND MOTIVATION
Inquley Significance of EDI in the economic area:
Inventory information | - EDI s integration of the value addition chain (Fig. 1).
Order - EDIis structuring of the economic relations (Fig. 2).

- EDIis automation of the economic processes (Fig. 3).

Motivation for the development and implementation of EDI:

T - transition from paper handling to electronic information logistics

- lower costs and higher work accuracy through the reduction of redundant data capture

= - potential for using more personnel in interesting, direct value addition activities

- prosperity enhancement through the standardisation of information and communica-
tion (with respect to the national economies as well as to business management)

- competitive edge through new functional capabilities
- refinement of the means for information management, control activities and for entre-

— Worldwide Directory Services
such as X.500 will make corre-
sponding parameters available
in the world-wide access net-
work.

- New security technologies ena-
ble the user to master critical
factors such as Authentication,
Confidentiality, etc.

STRUCTURING

Company

Purchasing Production

D\
D\
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Fig 2.

EDI structures rela-
tionships and forms
of cooperations be-
tween the institutions
of the economy.
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SERVICES

Wil

o

Implementation

Production planning

The computerisation of our society is
continually progressing. Computers
become more affordable, more pow-
erful, and easier to use. The possibil-
ities of EDI for improving the value
addition, the quality of work and life
are becoming apparent. A continually
growing number of potential users
learns, understands, wants to use and
begins to invest. Another segment is
forced by key customers, suppliers, as-
sociations and established business
practices to interact with EDI.

POTENTIALS

Information Business
processing Telecom administration

N

Teleinformatics National

\ /economy

New dimensions of EDI

Fig. 4. The fusion of EDI technologies with
concepts from business and social activities
opens new worlds.
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Transport control

CAM

Implementation

Assembly control

CAQ

Quality assurance

Gradually we will approach the vision

of a widely used ‘open EDI":

— We will have the ability to use a
broad, globally accepted selection
of EDI standard documents.

— We will be able to identify and un-
derstand the (tele)communication
characteristics of our partners via
worldwide public infrastructures.

— For this purpose we will have a
large choice of electronic transport
facilities in the future integrated
information highway.

Marketability and process
optimisation

Is EDI just the means for enhancing ef-
ficiency and improving coordination?
On close examination there is also a
strategic relevance to be recognised.
The ‘traditional’ apprehension related
to the practical implementation of
EDI will disappear due to the increas-
ing stability of the standards and the
growing quality of the available infra-
structures. Problems such as message
design, conversion, enabling, etc., will
be displaced by questions of sensible
exploitation of the capabilities:

Planning

Fig. 5.

Parallel execution of
technical planning
(CAD) and production
planning and control
(PPC) saves time and
allows the exploita-
tion of synergies.
Both paths flow into
computer-aided ma-
nufacturing (CAM).

— What are the new capabilities of
the EDI technology in my field of
activity?

— What shall the result of my activity
look like?

— How shall my activity be optimised
for this purpose?

— How do | best implement the se-
lected technological capabilities?

New market segments, quality en-
hancement of products and services,
improvement of work procedures, in-
tegration of value addition processes,
etc., harbour questions that must be
of interest to all levels in business, ad-
ministration and government up to
the topflight managers.

EDI in the concept
of tomorrow

Dimensions of an idea
in development

In many areas new infrastructures are
being prepared, be it for solving exist-
ing problems in society or environ-
ment, or for maintaining the competi-

CoMTEC 12/1995



DEFINITIONS

# Trusted Third Party (TTP)
The TTP is a hypothetical legal entity
that assumes binding responsibility in
the generation, certification (£CA) and
registration (£RA) of transaction para-
meters (such as communication identi-
fiers) and transaction tools (such as pub-
lic keys).

@ Registration Authority (RA)
With its technology and through its ac-
cess to legal background information
the RA can assign transaction-relevant
parameters to the users. A currently im-
portant example is the ‘Identifier’ in EDL.

@ Directory Service (DS)
The DS organises and supplies transac-
tion-relevant parameters such as addres-

tiveness of nations, industries or en-
tire economic regions. To accomplish
this, EDI can be useful in certain areas.
The fusion of different technologies
with concepts from business manage-
ment and economics gives it such po-
tential (Fig. 4).

Market mechanisms, research and de-
velopment activities as well as govern-
mental support policies provide the
impulses for corresponding innova-
tion. This will result in concepts with
high-quality standards and products
for implementation. And they will re-

PRODUCT LIFE CYCLE

Concept

&

etc.

&

Production

4¢

etc.

Maintenance
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Telework,
Simultaneous
development

/ :—: Common data base,
Developmen

Computer Integrated

,//<> Manufacturing,
etc.

Documentation,
Intergrated logistics,

Logistics
Maintenance support,
Telediagnosis,

ses, identifiers, certificates, etc. The DS
are usually designed by the service pro-
viders in accordance with their own bu-
siness requirements.

@ Security
Security refers to the technology that
counteracts the risks and legal deficien-
cies that arise from criminality or tech-
nological weaknesses. Security within
the framework of telecommunicative
transactions is required at all levels: pro-
tocol, document level or metalevel (for
example public key management).

@ Certification Authority (CA)
For asymmetrical encryption methods
the CA validates and guarantees the cor-
rectness of electronic keys at the time
they are generated and utilised and is-
sues corresponding certificates.

define the economic structures and
methods.
Two examples are given that illustrate
the emerging innovation and the new
concepts:

First example:
EDI in production industries

The questions concerning the possible
benefits of the EDI technology in pro-
duction can be formulated approxi-
mately as follows:

Fig. 6.

The product and pro-
ject integration and
standardisation of
the cooperation of all
parties involved
takes place for all
phases of the pro-
duct life cycle.

@ Electronic Markets (EM) in the
narrower sense
EM in the narrower sense are electronic
hubs that serve as contact points of eco-
nomic actors. Through coordination me-
chanisms they support the matching of
supply and demand as well as the exe-
cution of market transactions in all their
phases.

@ EM in the broader sense
EM in the broader sense comprise ser-
vices and infrastructures related to central
market mechanisms. They can integrate
all imaginable telecommunication and
information-processing applications and
organise or offer corresponding product
or service packages. A typical example
could comprise: selection, consumption,
invoicing and payment of video on de-
mand through a single infrastructure.

— How can the comprehension of all
details of a product be enhanced
for its developers, its producers and
its users?

— How can the comprehension of the
requirements, ideas and activities
among all parties involved in value
addition and utilisation be enhanc-
ed? How can their methodology
and communication be harmonis-
ed? How can the language barriers
be overcome?

— How can institutions that are only
indirectly involved in production
processes be better integrated
(transport, funds transfer, insur-
ance, customs)?

- How can development and produc-
tion be accelerated and made more
flexible?

- How can the costs be lowered?

— How can the reliability in produc-
tion and utilisation be enhanced?

- How can the user’s handling of the
product be improved? For exam-
ple, how can heavy manuals be
converted to an electronic form
that is retrievable from a mobile
device? How can important infor-
mation be made accessible quickly
from a mobile terminal?

- How can the supply logistics for
service and repair be organised, so
that it becomes faster and more ef-
ficient?
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PLATFORM
Partcipant 1 Participant 2

Participant x

Integrated
data base

End-user
S S T e S e A

Fig. 7. Common data bases are essential for
development and production coordination as
well as optimum documentation for the end
user.

CONTRACTUAL RELATIONSHIP

Level 0
Ordering party / end-user

Level 1
G

| contractor @)

Fig. 8. Through a clear definition of the re-
sponsibilities in the value chain, also complex
production operations can be efficiently man-
aged.

- How can inefficiencies and occa-
sional absurdities, particularly in
stock keeping and freight trans-
port, be alleviated?

- How can the recycling, which is im-
portant for an ecological future, be
supported? For example, how can
the reutilisation of parts or the
recycling of base materials be bet-
ter organised?

- How can technical or chemical in-
formation on product elements be
provided more efficiently? How
can recycling locations, capacities
or requirements be announced?

- How can certain products with
built-in information technology be
enhanced with respect to their (uti-
lisation) quality.

In a somewhat more general vein, the
questions can be formulated as fol-

lows:

1062

— Can the different contents of elec-
tronic communications be further
structured and standardised?

— Can the communication proce-
dures be better harmonised?

— Can the customs in commercial
transactions be better defined, for
example via functional standards?

— Can the synergies in the diverse as-
pects of value addition be better
exploited?

- Can other, general benefits be
achieved through corresponding
enhancements?

The answer evolving from practical
experience consists of a comprehen-
sive concept which can be formulated
as a recipe that contains the following
elements:

- Start with the fundamentals of in-
tegrated production such as com-
puter integrated manufacturing
(CIM) (Fig. 5).

— Review the entire life cycle of the
product and standardise the lan-
guage for describing its materials,
its forms, its behaviour, etc. (Fig. 6).

— Integrate the information infra-
structures involved in the product
life cycle more deeply. This means,
integrate all relevant applications
and build common central hubs
(data bases) (Fig. 7).

IGES

STEP

Data ex-

change with
a defined set
of standards

—

OVERALL CONCEPT

CITIS

EDIFACT

Model and define the competence
and responsibility of the individual
cells in the entire value addition
process by standardised proce-
dures. _

Look at the structured value addi-
tion process as an ‘enterprise’ and
define the binding agreement be-
tween the ordering party and the
supplier (Fig. 8).

Define an overall telecommunica-
tions concept that is valid for
whole groups of industry: informa-
tion exchange profiles with sets of
communication protocols and syn-
taxes, etc. (Fig. 9).

Develop an integrated supply and
logistics concept with respect to
production, utilisation, mainte-
nance and recycling. For this pur-
pose also functional standards that
accurately define the activities of
the ‘enterprises’ are to be created.
Determine the binding quality
standards also for organisations,
their work, and their products (ISO
9000, TQQ, etc.).

Spread this information and sup-
port its implementation through
manageable processes and prod-
ucts. In this way the quality of the
value addition improves, and the
integration into the environment is
enhanced!

AECMA

2000 M
Fig. 9.
Industry profile with
binding standards
are the basis for effi-

ANSIX.12 4 i

cient and reliable

communication.
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What sounds like a cookbook style

recipe is already becoming reality in

many places. Particularly in the North-

American region, large-scale initia-

tives have been launched. These con-

cepts are mainly being implemented

in large production projects with cer-

tain characteristics. These characteris-

tics include:

- high complexity in production

- high potential for future product
evolution

- intensive maintenance and inten-
sive logistics in production and
utilisation

- large high-tech content (IT, electro-
nics)

- high significance of good quality
characteristics (incl. safety)

- fast and flexible development and
production

- specific customer requirements

This is becoming reality not only in
the US and in Canada, but also in Eu-
rope, Asia, etc.

Second example:
Electronics markets and
coordination mechanisms

Markets are mechanisms for coordi-
nating transactions. A typical example
is the matching of supply and demand
in economic processes. In this connec-
tion the questions concerning the
benefits offered by the EDI technolo-
gy can be formulated approximately
as follows:

CoMTEC 12/1995

PHASES OF MARKET TRANSACTION

(]
Negotiation sp?®

Fig. 10.

The electronic market
with its phases coor-
dinates supply and
demand and sup-
ports the execution
of the negotiated
transactions.

— Can the economic mechanisms such
as information and coordination in
the market be improved by techno-
logical means? Can partners with
complementary requirements (for
example supply and demand) be
better matched through differen-
tiated information and methods?

- Can the efficiency and efficacy of
exploration and execution of mar-
ket transactions be improved
(purchase, sale, services, etc.)? Can
misunderstandings, lacking com-
munication possibilities as well as
wasted efforts be generally pre-
vented?

- Are general qualitative improve-
ments possible in a country’s econ-
omy and its institutions? Are new
valuable fields of activities or mar-
kets emerging?

Of specific interest are the following

aspects:

— How can business and social institu-
tions or private persons manifest
their requirements more precisely
(for example supply and demand)?

- How can they formulate their re-
quirements in a structured form as
well as in a standardised language?

- How can interested parties for a
corresponding exchange be found?

- How can important information
such as terms and conditions, cred-
itworthiness or availability of com-
munication infrastructures be for-
mulated more simply?

— How can such information be gath-
ered, managed, and disseminated

SERVICES

to locations with actual require-
ments?

— How can the important synergies
of the different activities involved
in a commercial transaction (infor-
mation — contract negotiation —
execution) be better exploited (Fig.
10)?

- How can complementary or sup-
porting services for market transac-
tions (for example expert's opin-
ions) be designed for spontaneous
consultation? How can such ser-
vices be accessed at any time and
from any place?

- How do electronic platforms have
to be designed for achieving a
higher communication quality and
transaction efficiency?

- How can services that become
available through new technolo-
gies be optimally integrated?

The comprehensive concepts that
emerge as possible answers can be de-
scribed according to the following
recipe:

— Create information platforms with
communication networks and inte-
grated EDP systems. On these plat-
forms, communication partner-
ships can be easily designed, and
the processing of standardised
forms of information is readily pos-
sible.

- Design the functions of the plat-
forms in such a way that the infor-
mation can be forwarded, held in
storage, processed or consulted.

— Assist in the formulation and com-
munication of needs.

- Help in the search of optimum sup-
pliers, customers, service providers,
etc. This can be achieved through
market segmentation, coordina-
tion mechanisms, information data
bases, notary functions, etc.

— Design or offer interfaces for all
partners involved - also for new
types of service providers.

— Design special techniques for quali-
ty enhancement, reliability and
binding force. They support the
entire information processing and
the information transport. They
also monitor the correct behaviour
of the subscriber connected to the
platform.

In brief: Build electronic markets (see
box: ‘Definitions’).

For designing electronic markets, a
growing number of technical, func-
tional or legal standards as well as
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SERVICES

PLATFORMS FOR MARKET TRANSACTIONS

Supplier
Prospective
customer

Market
transactions

Electronic
services

Service provider

telecommunication and information
technologies are available. Where
these do not exist yet, entrepreneuri-
al developments will fill the gaps.
Electronic markets are mosaics that
contain many pieces (Fig. 17). In an in-
tegral approach, these mosaic pieces
are assembled into a comprehensive
infrastructure. Most of these have
achieved high levels of maturity and
acceptance:

- Communication protocols of the
future information highway, par-
ticularly protocols of the upper lay-
er in the OSI model, such as X.435
for E-mail and EDI services:

— They are used for worldwide
communication (with network
gateways and message-handling
functions)

- Elements of Internet as a cheap
worldwide net:

— Internet can be considered as
some kind of preincarnation of
the future information highway.
It will contribute some stand-
ards.

— X.500 for directory services for ad-
dresses and attributes in general:
— These are used for locating com-

1064

munication partners and the rel-
evant communication characte-
ristics.

Modern standards for open distrib-

uted EDP systems, modern pro-

gram and data base technologies:

— These are used for designing
market segments, process con-
trols, information offerings, etc.,
in the electronic market service.

EDIFACT, IGES, STEP, etc., as stand-

ardised forms of messages or pro-

duct descriptions:

— They are essential for world-
wide intelligibility of the infor-
mation content and the porta-
bility between EDP applications.

Clearing Centre functions with pro-

tocol and document conversion,

media conversion in the multi-
media world:

— They help to overcome the
lacking openness in communica-
tion.

Functions such as auditing, log-

ging, tracing/tracking, version

management, etc.:

— They ensure the traceability, re-
liability and binding force of
communication and procedures.

Consumer

Fig. 11.

Electronic markets
are hubs for market
transactions or media
for providing elec-
tronic services.

— Symmetrical and asymmetrical en-

cryption processes, methods for

generation, registration, certifica-

tion of keys and making them ac-
cessible:

— They are essential for authenti-
cation, confidentiality, nonrepu-
diation, etc., of communication
partners and messages.

Notary functions:

— These are used for qualifying
partners, products, services, etc.

Possibilities for individual defini-

tion of specific standards such as

contract specimens, procedural ty-
pologies, security concepts, etc., in
the EM service:

— They simplify and structure the
practices and consequently the
assessability, planability and re-
liability in communication. Also
the legal relevance can be as-
sured in this way.

Mobile communication methods

(for example, telephony or elec-

tronic mail on modern portable

PCs):

- They enhance the flexibility and
spontaneity of the participation
in electronic market platforms.

CoMTEC 12/1995



- Worldwide coding procedures for
unique retrievability of products,
services, locations, etc. (for exam-
ple EAN):

— They ensure the accuracy and
the description and communica-
tion efficiency.

— Multimedia, workflow, groupware
and conference infrastructures for
general work support:

— They allow simultaneous or
time/location-independent co-
ordination of cooperations in all
areas and in all work phases.

— Chipcard technologies:

— They are used for handling debit
or credit card transactions, secu-
rity coding (keys, PINs, etc.), per-
sonal data (for example emer-
gency medical data), etc.

- New forms of supporting service
such as electronic cash:

— These are used in new forms of
funds transfer (netting, factor-
ing) or as transaction guarantees
by third parties.

- Infrastructures or interfaces for the
outsourcing of information services
or for the accessability of new ser-
vices in general:

— They provide access to services
or functions that would be unaf-
fordable to small companies or
individual persons, if they had to
build them of their own. They al-
low concentration of key busi-
ness activities.

— Fusion of services with complemen-
tary elements:

— They allow the integration of
work processes (for example
transport logistics, insurance) or
the handling of different ser-
vices via one medium (for exam-
ple video on demand, informa-
tion on demand, or software dis-
tribution through electronic
market).

— Assistance by means of artificial in-
telligence, hypertext, hyperlink, or
data bases in general, etc.:

— These assist in the formulation
and handling of needs or in the
pinpointing of relevant informa-
tion in general.

Theoretically all goods or services can
be communicated or traded via elec-
tronic platforms. Products with a sim-
ple description and frequent utilisa-
tion are generally better suited. Busi-
ness with intensive computer utilisa-
tion accept corresponding services
more quickly.

ComTEC 12/1995

Additional examples

A variety of EDI applications for entire

sectors of our society is emerging. In

the assessment of such new techno-
logical worlds, two facts are recognis-
able:

First fact: The new technological

worlds often have multiple interfaces.

When activities are conducted in one

area, other areas can be accessed at

any time. Typical examples are:

— spontaneous utilisation of an elec-
tronic market in the production
process, for example for purchas-
ing resources or selling excess prod-
ucts or capacities

— access to freight-poding service,
distribution centres, city logistics
infrastructures during the goods
logistics

- utilisation of published recycling
capacities for the disposal of waste
materials

The existing infrastructures which
have characteristics of electronic mar-
kets are being improved or interlink-
ed. New electronic markets will de-
velop. Modular elements of the one
can also be used by the other. Seg-
mentations, procedures or informa-
tion support are generally very similar.

Major scaling effects can be achieved

through integral development ap-

proaches, from which not only the
service operators but also the users
will benefit.

In principle: Networking and integra-

tion of social activities and cycles will

become more recognisable and easier
to handle.

Second fact: New technological

worlds are in development in almost

all areas of human activity.

There are many examples where a

carefully conceived systematic imple-

mentation of communication tech-
niques can be of value:

- research cooperation in medicine,
environmental technology and
similar fields

- utilisation of the personal chipcard
for fast access to medical data (pa-
tient history, allergies, treatments)
in emergency situations

- infrastructures for enhancing the
quality of life of disadvantaged or
handicapped persons

- interactive multimedia communi-
cation infrastructures in private
households

— cooperation of communities and
nations in all their fields of respon-

sibility (motives such as prosperity,
security, synergy exploitation)

— environment observation and man-
agement

- electronic forms of systematic in-
formation distribution (interactive
television, video on demand, infor-
mation on demand)

COMMENT

The EDI concepts presented here are at
different levels of implementation. Some
are nothing more than ideas, whereas
others are fully ‘assembled down to the
last screw’. One thing is sure: the visions
and goals are recognisable and tangible.
The processes of economic innovation
and social renewal are in progress. The
resulting infrastructures and activities
will be an important element of the
dawning information age.

Change as an
opportunity and risk

The transition to EDI as well as the conti-
nuous evolution of EDI imply changes.
Changes always involve opportunities
and risks. It does not suffice to simply
grasp their technical and functional di-
mension. Also the question of economic,
ecological and social ethics are of central
importance. The key issue is responsibili-
ty, which permeates the entire concept:
responsibility in technological research
and development, in business, in juris-
prudence as well as politics. This respon-
sibility can only be met through an inte-
gral approach, which, in view of the ra-
pid development, must be taken now.
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