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1. .Introduction

This study gives an overview -0f high-level protocols
for distributed videotex systems. We assume that the reader is
familiar with videotex systems and possible applicétions. A
revieﬁ,of.present videotex -systems [Ball 80] shows that .all
existing . systems started out as a centralized system on a single
host computer. Here we take the view ‘that the future videotex
systems will be partly implemented as distributed systems (see
fqr example [Ball 80]), and that interworking between different

systems (called "subsystems" in this study) i1s desired.

" Different scenarilos of distribution are considered in
section 2 of.this report,. and theilr dimpact on the required
protocols 18’ discussed in the éubsequent sections. We put the
discussion into the framework of the.OSI Reference Modei [ISO 81}

which gives some guidelines for the development of computer

~communicatlion protocols. We concentrate in this report on the

A
higher-level protocols for videotex applications. At this point,
it seems too early to propose specific protocols in this area-.
Therefore the discussion 1s kept on a 1level addressing the

functions to be provided by the protocols.

2. Some scenarios of 'distribution

In this 'section we discuss some possible scenarios

which characterize différent forms in which functions of a
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videotex system may be distributed.over different computers. This
discussion gives +the framework for the consideration of
communication protocols in the followiﬁg sections. We note that

similar ‘scenarios for distribution are discussed in [Tomp 81].

.Some considerations of distribution in* videotex systems may

also be found in [Chit 79] and [Ball 80].

2.1. Vi&eotex system functions and'componenxs

A videotex system contains a number of different

functions which, in most present systems, are realized in a

central videotex database computer. We consider in the following

that these functions are distributed over diffégent-éomponents of
the videotex system. Each bf these components;.in turn, may be
f%ﬁlemen;ed in one, -or multiple computer systems. . These
computers ére ‘connectgd fhrough a .local or long-distance
communications mnetwork. For simplicity, we consider in this
subsecpion each of these functions or components sepérately, as
if each would ﬁe implemented in a separate computer.

2.1.1: ‘Videotex access machine (VAM)

As shown. in figure 1, thg_ user terminals (UT) are-
connected to the VAM through which they access the different
videotex services. The functions of the VAM (user identification,
service selection; accounting, possibly keeping some user context
during a videotex session andor Dbetween sessions; possibly

adapting various terminal andor database comnmunication




- standards, etc.) are described in more detail in [Ball 80].

+2+1e2. '‘Different kinds of databases

[Tomp 81] identifies three kinds of database structures

that seem to be suitable for videotex information retrieval:

(a) Page—o;iented databases which correspond to the
present videotex databases, such as Prestel or Telidon.
(b) Record-oriented databases, the data structure of which
corresponds to relational, hierarchical or network databases.
(c) Keyword-oriented databases, which allow retrieval
of dinformation guided by user'provided keywords, similar to

some existing bibliographic informatibn databases.

We note that databases of different kind may be
combined, and implemented on a single computer.
2.1.3. Videotex updata machine (VUM)

Similar to the VAM, this machine provides access to the
databases for the update operations by the information providers

(IP). The typical functions of a VUM include the functions of a

"VAM and some of the following:

(1) update facilities for selected parts of the databése(s),
(2) tautomatic checking of consistancy constraints of the

updated»information,l(Such as presence o0f cross~referenced



pages, etc),.

(3) automatic checking of consistancy constraints involving
several databases (if for ‘example‘ the keyword database
contains pointers to pages in the page»orientgd database, see

also [Tomp 81]).
2.1.4. System management

Under this heading we consider functions necessary for
the management of the videotex system, such as monitoring the
system utilization, monitoring the state of the different system

components, configuration control, etc.

Note: The 3-rd party datdbase shown in figure 1 is not
mentioned in the above list since it will in general encompass
several of the above functions, in particular the functions of

the databases, the VUM, and system‘managément.

2.2. Videotex subsystems and distribution

The folldWing subsections discuss different, partly
distributed scenarios which we consider realistic for the not too
distant future (in fact a scenario of 3-rd party databases is
already reality now). The kind of distribution we - consider
involves different system components at different geographical
locétions, as well as "local ;distribution". where different

system components are connected through a local network or



some -other communication facility.

We first consider a partitioning of the videotex system

into several "subsystems". We define a "videotex subsyétem" to
be a self-contained part of -the overall videotex system
providing videotex service to a ‘given group of wusers,

possibly within a particular geographical area. For example, the

Prestel computers providing videotex service in the

different areas in Great Britain may be considered different

subsystems of the Prestel system.

A typical structure of a videotex subsystem is shown in
figure 1. This figure also indicates some possible interaction
S

paths Dbetween diffefent videotex subsystems. The situation will

not always be as simple as the present Prestel system. As far as

the .distribution of the information is concerned, several cases

may be distinguished:

(a) Multiple copies of the same information in different
subéystems (not necessarily completéAduplication,:as in the
present Prestel system).

(b) Partitioned information, i.e. some aﬁbunt of information
(of.similag kind, or logically connected) is paftitioned over
different subsystems, usﬁaliy according to thé acceéSjpattern
’(fbr.‘example Ottawé»entertainmeht'information is ﬁore often
accessed from Ottawa than from Montreal)..

(c) Local interest information only available in a given



subsystem.

In addition to the geographical distribution leading to
the coﬁcept of subsystem, we consider in the following different

scenarios for the distribution within a given subsystem.
2.2.1 No distribution within a subsystem (see figure 2)

All functions of a subsystem are implemented in one
computer system, which clearly may involve a number of front-ends
for the communication with the UT" s, and a number of back=ends

for handling the databases.
2.2.2 Multiple VAM’s (see figure 3)

Several VAM’s handle different groups of users. All
VAM's communicate with one database computer which contains the
storage, update and management functions. The VAM may contain a
partial database used as a "cache". TFor a more detailed
discussion see [Ball 80]}.

2.2.3 Separate databases (see figure 4)

We may consider the following possibilities: (a)

databases of different structure are implemented on separate

computers (for example, a keyword database on a special=-purpose

high-performance computer). (b) a database of a given structure




(fEor  example page—-orilented) ‘is partitioned onto several
computers. Such a possibility ‘may be considered for

organisational, or performance reasons.

If- in these cases the VUM should enforce some
consistancy constraints that involve. several of ‘the database

computers, it could be reasonable to implement the VUM on yet

another computer.

2.3 Distribution of authority

We have assumed 8o far that the. videotex system,
consisting possibly of several subsystems, was administered by
one single autority, as is the case presently im Great Britain.

However, it mnust be assumed that in general different videotex

'subsystems.belong to different administrations. This is the case

when international interworking between the videotex systems of

different counties 1is considered,‘lor within a country with

competing communication and information providers, such ' as

-Canada. We make the assumptiomn that interworking between videotex

systems belonging to different autorities is desired.

Another important case of distribution of authority are
3-rd party databases. As indicate& in figure 1, these- are
databésg% that are administered by an independent ofganisation
and are aqcessible by the users from the wvideotex terminal. In

some cases these 3-rd party databases are databases that exist
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primarily for some other purpose, and .pr0vide (as a secondary
purpose) an interface for videotex users. In other cases, the
database is primarily developed for providing information for
videotex users. In .these cases, there does not seem to be any
fundamental difference between such databases and +the databases
that are part of .a videotex subsystem (for example in the

distribution scenario 2.2.3).

3. The protocol architecture of Open Systems

A Reference Model for Open Systems Interworking is

o ‘ being developed by the ISO TC97 _Subcommittee 16. This model
. defines a number of protocol layers for so-called Open Systems
O;ee for example [ISO081 ] or [Zimm 80]). Tﬁe present work of

é;ﬁ; standardization committee concentrates on. the development

of service and protocol specifications for the higher layers of

this architecture. The purpose of this work is to obtain
protocol standards that  make the interworking of heterogeneous
computer systeﬁs easier. It seems fherefore reasonable to try to

use any results of this standardizafion efford for the
communication of the different videotex subsystems and 3-rd part§
databases, and possibly also for the communication between

‘the different components 0f a subsystems

. We cannot give here a complete explanation of the OSI
reference model, its communication 'services and protocols. We

only give a very short overview, and also refer to some other
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~related work in progress om protocol development which seems to

be relevant to the problems considered in this report.
3.1 ‘Overview of O0SI

The reference model distinguishes the following seven

system layers:

(1) physical layer

(2) link layer -

(3) network layer

(4) transport layer
(5) session layer

(6) presentation layer

(7) application layer.

" For the 1lower three layers a number of protocols have

‘been defined by IS0 and CCITT (X.20, X.21, X.25, etc.) which

could be adopted for videotex networks. A specificétion of a
transport protocol is close to be finished. The work on the

higher layers is less advanced. Many of the problems for videotex

networks 1lie 1in these areas. Therefore we concentrate our

discussion iﬁ the following on_thé higher~level protocols.

Different working groups of IS0 TC97s5Clé work

presently on a file transfer protocol, a virtual terminal

" protocol, and the problems of system management (which are
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usually allocated to . the application layer, in lack of any more
'Spécific place in the 0SI model). A "database access protocol"”
would also be needed for certain scenarios of distributed

videotex.
3.2 Other developments

We think that the following developments should be
taken into account in the development of protocols for

distributed videotex systems.

3.2.1 Teletex protocols: CCITT has developed protocols £for the
Teletex service. The following aspects of these protocols are

particularly interesting for our purposes:

(1) The lower iayer protocols providé‘the same
transport service over circuit and packet=switched nefworks°
They also can be used for the interworking of the different
videotex system . components cohnected to circuit»switéhed and

packed~switched networks.

(2) The session and so-called "document" protocols

provide a kind of ttansfer_service for text fileso

(3) The presentation conventions (coding of certain_characters
and page formatting functions) are not completely compatible

with -the corresponding conventions used in videotex systems.

\
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.2.2 0S1 protocols over Cable TV networks: A recent study

tCave' 81] discusses . how the prinéipies of OSI could be

‘used over CTV networks for providing an "open" environment

through which a variety of different infofmation services
could be accessible to the terminai users. The étudy concentrates
on the lower layers of the OSI model. For these layers the
CTV netwqu provides -a 'particular environment. For the higher
layers, however, there does not seem to be a difference

between the context of that study and our report.

3.2.3 Priority for 3-rd pafty databases: In the development of
videotex in Germany, the provision of .access to 3-rd party

databases has a high prioritys. It 4is planned to uég for the

communication with a 3-rd party database the protocols developed -

for 0SI, as far as they are applicable (for examplé, the Virtual
Terminal Protocol). At present, howevér, interim protocols are
used until IS0 will have defined the corresponding .protocols for

0s1I.

3.2.4 Interworking with ©bibliographic databases: The National
,Library of ‘Canada has created a Task Group on
ComputerCommunication" Protocols for Bibliographic Data
Interchange with the task of developing appropriate protocols
within the next two years. The access to bibliographic databases
ffom videotex terminals is one of the problems addressed byv this
group. Such databases may play the role of 3-rd party databases

within the videotex network. Another probleﬁ addressed is a wuser
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interface for searching. Such an interface may also be useful for

other videotex applications, as discussed in [Ball 81].

4o Protocols for different distribution scenarios

In this section we give an overview of protocols . in
distributed videotex systems. Using the framework of the 0SI

Reference Model, the protocols for the different scemnarios

mentioned i1in section 2 are considered. Some comments on the

needs for standards are also given.

4.1 The 0SI reference model applied to distributed videotex

systems

In this first subsection we consider the application

of the 0SI Reférence Model to the distributed videotex scemnarios.’

We think that these considerations somewhat - clarify the

issues involved, but do not necessarily imply that standard

protocols should be used within the videotex system. It 1s also

to be mnoted that the higher-level protocols for the 08I

Reference Model will probably not be ready before some years .

‘As shown in figure 5, and discussed in more détail in
[Tomp 81} and [Ball 81], the iﬁteraction of a user or ip,
respectively, may be envisaged as proceeding through a

"user agent", or "update agent", respectively. In the case of

the user interaction, the user -agent implements: a
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~user-friendly interface whieh interacts with the user, .and it
translates this interface into a database-oriented interface

which is provided by the database systemn.

The interface between the user agent and the UT is, in
0SI terminoclogy, a virtual terminai interface. For videotex, and
in particular Telidomn, it should support graphic facilities as
provided by the videotex terminals. It is therefore _through the
use of this terminal protocol that the friendly Qser interface is

realized by the user agent.

The interactioﬁ between the user agent and the database
uses, in: the 0sI terminology, a file or database access
protocol. While present work of SCl6 1is more focused.“on file
transfer - protocols, is seems that database access protocols
would be a gubsequent point of study. A file tfansfer protocol
would be typically used for exchanging a £file of videotex
information, including a larger number of pages, or a
keyword directory, etc., between several databases, possibly
new updates. A database access protocol would be used for
accessing individual  information elements (such as a single
display page), making a keywork search, or making ‘an limited

update of the database.

The database ‘access protocol is typically
transaction oriented, i.ex different requests ‘(in

particular retrieval ‘requests) are handled by the database as
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individual, unrelated operations. ( For é discussion of
.ﬁransaction~oriented_ database access for videotex, see [Ball
KBOiS. ‘Two . parts of a database access protocol may be
distinguished: (a) the retrieval protdcol, and (b) the update
protocol. It is clear that for the user agent only the retrieval
protocol is required, except for applications in which .the
user updates the database. In many cases such
applications will be implemented in a 3-rd party database.

(We note that applications where the user updates the database,

or where the user interaction with the system results in
some observable action, such as the delivery of a pizza
ordered 'through the videotex system, are sometimes called

"transactional applications™ [Ball 81]. This wuse of the term
"transaction" is different from its use above, which

corresponds to the usual terminology of database technology [Date

7710

The interactions of the system management module shown
in figure 1, with the other parts of the videotex system clearly
represent some kind of management protogol..Thelwork of SCl6 . in
this- area 1is only in its beginning so that not much can be said

about its applicability to videotex systems.

4.2 Interfaces and protocols for distributed videotex systems

The distinctioh between "intefface" and "communication

protocol" is not always clearly made. An interface is usually a
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set of convéntions thét determine the.,ﬁpssible interactions of
"tﬁo (ér more) system modules when they are "close" .together. When
:additional_ problems are iﬁvolved> due, to implementation in
different system components possibly geographically distributed,
commuhicationﬂprotoéols are introduced in order to provide some
.equivalentﬁ primitives for ‘the dinteraction between the two

modules.
4.2.1 Lower~level protocols

The iower-level protocols 4to be - used for - the
communication between the different system components showﬁ in
the figures 1 through 4 depend strongly on the distance between
these parts and the data transmission medium wused. Standard
pfotocols, over dedicated circuité, or circuit- and
packet-switched networks, such és X.20, X.21, X.25, X.75, and
the lower layers of Teletex could be used for the communication
between the system components to the left of the figuré.
The IP térﬁinals (IPT) and UT”s wusually access the system
through.the telephone network  using =~ a special asynchronous
modem; or through a CTV network (for a discussion of 0SI
orliented protocols over CTV neiworks see [Cave 8l]). Additional
access facilities to videotex i systemé. through the usual
access .conventions for host computers could also be

foreseen.
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We assume that in.all cases the lower-level (up to, and
including layer 4) protocols provide a uniform transport service

which is used by the higher-level protocols discussed below.
4,2.2 Higher-level protocols

We consider now each of the interfaces A through M
shown in figure 1, and discuss the higher-level communication
protocols that could be used when this interface extends between

distributed system components.

In the following discussion, the notion of a Muser
agent“, and an "update agent" are important. 'As shown in figure
5, these .agents translate the c&ﬁputer-oriented .database access
and’ update interfaces into the human~oriented interfaces seen by
the user and 1P, respectively. (See also’section 4.1 and [Toﬁp
81}).

4.2.2.1 The UT=-VAM interface (A)

This 1s a terminal interface. In -the existing #ideotex
systems, the protocols used here are sometimes quite dependent on
the terminal technology and the underlying. transmission medium-
(Prestel, alpha-mosaic graphics, etéa). The Telidon standard
“represents a more terﬁinal and transmission independent approach,
which 1is preferable since it simplifies the adaptatién to future

developments in terminal and transmission technology.
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It 1is also  through this_'inté:face that +the wuser
‘interface .is presented. A discussion of this problem area may be
found in [Ball 81]. Hefe we only assume that the adopted terminal
protocol supports the functions needed for' fealizing an
appropriate user interface. The importance .of alpha-numeric input

by the user for many applications is stressed in [Ball 81].

In the case that the terminal is not directly connected
to the VAM (see also sections 4.2.2.2(a) and 4.3), or that a
non-videotex terminal is used (interface A2 iﬁ figure 1) it may
be useful to adopt a stamdard Virtual Terminal protocol for the
qommunication between the VAM and the terminal. Even if the.
vphysical terminal used in this context does not support graphics
v(an& therefore 'mosﬁ graphicﬂiinformation would be lost to thé
.user), this would allow the access to the videotex system from a
teriminal which 1is normally wused for interworking with other
(Open) systems.

40202402 The VAM - DB interface (B)

‘The protocols discussed here may be used within aggiven
(distributed) videotex subsystem, for the interaction of a VAM
module of one videotex subsystem with the database of another

subsystem, or for the interaction with a 3-rd party database. .We

distinguish the following two cases:

(a) The user agent is implemented ‘in the database: In this case

the VAM 1is transparent during the interaction between the



(b)

(c)
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user .and the database. We note, however, that fhe VAM .may
play a role during the sign-on -of the usér, during the
selection of the database by the user, aﬁd may implement the
user agent for another database. The protocols would bé very

similar to those mentioned under point 4.2.2.1.

The user agent is implemented in the VAM:
As pointed out in section 4.1, in this case the protocol
could be characterized as a database access protocol.

the functions of this protocol are discussed in more detaill

in section 5.2.

The user agent 1s implemented in an intelligent terminal:
In this case the VAM-DB protocol could be the same as in

case (b)), and even the UT - VAM protocol would be similar.

4.2.2.3. The IPT - VUM interface (C).

Like the UT - VAM interface, this  is a

terminal interface. The adopted protocol must provide the same

functions as the UT - VAM protocol, and in addition provide

suitable functions for data entry and - updating (for more

detaills, see sectilon 5.1).

v b4e2.2.4 The VUM - DB interface (D)

of

and

The here adopted protocols must provide the functlons
the database access protocols, mentioned under point 4.2.2.2,

in addition suitable functions for the updating of the
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database.

As in the case of the VAM - DB interface, we have to
distinguish different cases depending how much processing is done
in the VUM compared to the DB. We consider the following two

cases.

(a) The update agent is implemented in the database: The

situation is similar to case (a) of 4.2.2.2.

(b) The update agent is implemented in the VUM: The adopted
protocols must provide the functions of the database
accéss protocol, mentioued under point_4.2,2=2(b), and in
addition suitable functions for the updating of the
database(s). 'In the case of multiple databases within the
same videotex subsystem, the update égént must include the
necessary updating synchronizatién rules to keep the
different parts of the information base consistent.

(How much consistency is needed depends on the
particular aéplication,,and the mature of the

information) .
4.2.2.5 VAM accessing data from a distant videotex subsystem (I)

The protocols used for this purpose would be similar to
those mentioned wunder point 4.2.2.2. Different scenarios may be
considered depending on the extent that the ‘"user context" is

handled by the originating VAM (see also [Ball 80]).
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4.2.2.6 VUM obtaining information from a distant videotéx‘

subsystem (K) _. .

It seems that the information used to update a database

is often obtained in the form of a copy from another (possibly

non-videotex) database. An .extreme example are the ’present

Prestel databases, which are -all copies of a ‘"master". Such

updates often involve 1large amounts of data. Therefore a file

transfer protocol would be appropriate for such applications.

In other cases, only selective updates may be required.
If the information to Dbe updafed is determined by the local
subsystem, the VUM may wuse a database access protocol (as
mentioned under point 4.2.2.5) for obtaining the new

information. If the informatiom +to be wupdated 1is determined

by some "master" subsystem which sends these updates to
the other subsystems involved, again a £file transfer protocol
could be used for sending the individual updates in a batch

(as the present Telidon IP terminals do)..
4.2.2.7 Interactions of the system management module (M)

Some typical functions to be provided by the protocols

involving the management module are discussed in section 5.3
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4.2.2.8 Interactions between VAM‘s of different subsystems (F)

Communication between the VAM’s of different videotex

subsystems may be implemented for the following purposes:

‘(a) Allowing the user access to remote videotex subsystems, in

\

the case that direct access as under point 4.2.2.5 i8 not

~implemented.
(b) Exchanging directory information,ikeywords, ete.

(c) Accounting.

. 4.2.2.9 Interaction between VUM’s of different subsystems (G)

Communication between the VUM’s of different subsystems.

" may be implemented for update coordination of the subsystems. .

4.3 ©Needs for protocol standardizatiom’

In this section we discuss the need for standards for
the interworking of the different components of a distributed
fvideocex syatem. . In general, there seem to be two main reasons

.for standardization of communication proﬁocolsz

(a) to simplify the interworking of differnt systems, and

(b) to take advantage of standard communication hard&are
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and software that is widely . used, well understood and.

inexpensive.

For the higher—leQel protocols considered in this

report, point (b) may be relevant in the future when O0SI

.standards will have been established and are widely used. For

now, we concentrate on point (a). This poinf is mainly relevant
when the interworking systems, or system components, belong to
different organizations and authorities. In the case that the
different components belong to the same organization, it is
easily conceivable that non-standard communication protocols
between the components are specially designed for the particular

requirements of the videotex system in question.

In the following subsections, we discuss the needs for

standardization for some of the scenarios mentioned in section 2.
4.3.1 1Interworking of independent videotex subsystems

We assume that interworking between several independent
videqtex subsystems 1s desired. These subsystems may be the
"national"” videotex systems of different countries, or regions
within the same country, or may ihclude private videotex systems
(we may consider, for example, the cases that the information
from a public database 1s accessible from a private videotex
system of séme company, or that the information of a private

system 1s also accessible through the public system).
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We conclude from the diagram of figure 1 that protocol
standards are needed for the communication between the subsystems

‘over the interfaces F, G, I, K, and M. We discuss them in turn.

- 4.3.1.1 Access to "foreién" databases: Access to "foreign"
databases: may be obhtained +through the interfaces I .or .F.
Depending on whether the user agent, during the interworkiqg, is
provided by the "originating" or “source" subsystem, the
communication protocol used for the interworking will be of type

database access dr virtual terminal (see also~section.4.2.2.2)-

4o3.1.2 Updating.a “fbreigp" database: This possibililty is
probably of less practical importance. As above, we consider
different cases depénding where the upaa:e agent is dimplemented.,
If it is implemented in the "ﬁoreign" subsystém a Qirtual
terminalhprbtoéol can be wused. If it ist.implemented in the
"source" subsystem a database access and update protocol

could be used. In both cases, special attention should be given

to the consistency between the data in the two videotex
subsystemé¢ In the simplest case, the normal  update agent
of one of the subystems wmay be used and the consistency of

the two databases depends'on the vigilance of the IP’s.

4.3.1.3 System management: System managemeht information may be
exchanged over the interface M. Some management information may
also be exchangé&ﬁover the .interfaces I, K, F, and G. Fd:

~ example, accounting - information could be provided on .a
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item-by-itém, or call-by-call basis to fhe originating subsystem.
4.3.2 Third party databases

We assume that interworking i1is desired between a
videotex subsystem and a 3-rd party database, as shown in "figure
1. Protocol standards would be needed for the communication over

the interfaces E and L.

The main function of the protocol over dinterface E
would be data access. Again, depending where the user agent is
implemented for the interaction of the user with the 3=-rd party

‘ database, we may consider the following cases: -

(a) Userlagent in "originating" subystem: The communication with
the 3-rd party database would involve a database access
protocol. It may be the same as the one used for

interworking with "foreign" videotex subsystems.

(b) User agent in the 3-rd party database: The communication
would involve a Virtual terminal protocol. It may be the same
as the one used for the interworking with a "foreign"

videotex subsystem.

Some management functions would also be useful over the

‘ interface E, such as 3-rd party billing (charging informatiom on

a item-by-item or call-by-call basis).
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videotex subsystem and a 3-rd party database, as shown in figﬁre
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interworking with "foreign'" videotex subsystems.

(bS User agent in the 3—:d party database: The commuﬁication
would involve a Virtual terminal prdtocol. It may be the same
as the one used for thé interworking with a "foreign" .
videotex subsystem.
Some management functiﬁhs would also be useful over the-
' intérface E, such_as 3-rd party billing (charging information on

a item-by-item or call-by-call basis).
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- The management Iinterface L could use a similar protocol

.-as .used for the interworking with "foreign" subsystems over

Anterface M.
4.3.3 Conclusions on standards

The protocol standards needed for the interworking of
different independent videotex subsystems and for the
interworking with 3~rd party databases are very similar. Ignoring
the problem of wupdating "fofeign" databases, the following
protocols are involved: == Vir;ual terminal protocoi (1if the user
agent 1s provided by the "source" éubSystem or the 3-rd party
database, -~ database aeccess protocol (1f the user agent is
provided by tﬁe "originating" subsystem), and -- some management

protocol (the functions of which have not yet been identified).

We note that for the purpose of exchanging batches of
updates, or larger fragments of the information in a database, a
file transfer protocol would be useful. However, a file transfer
protocol alone 1is not sufficient, since the internai structure of
a» transfered batch of updates will be determined by a database

update protocol that must be adhered to by both partuners.

Se Protocol function relevant for videotex

We discuss 1in thils section the different protocols that

have been identified in the above section for use in distributed

/
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videotex systems, pointing out some important functions that =

'should be provided by these protocols.

5.1 Virtual terminal protocol

The purpose of a Virtual Terminal ptotocol is the
definition of conventions for the display of information on a
terminal .and the reception of information from the terminal user
in a form independent of the physical terminal structure, as much
as this ;s possible. Most recent proposals for VT protocols [Gien
.78, Schi 78, Naff 78, Magn 79] distinguiéh the £following three
classes of te;minals (and protocols): |
(1) scroll ﬁode terminals
(2) pagé mode terminals, and

(3) data entry terminals.

‘The Telidon terminal protoc§1 [Teli 79] wuses the
terminal screen usﬁally in "page mode", i.e. different parts of
the display may be displayed in different parts of the screen in
any order, and the displaﬁ'may be modified through successive
interactions with the user. We conclude that the‘bésic mode for

vidoetex applications is the page mode VT protocol.

The VT protocol for videotex should “also include
graphics and phbtographic extensions (such as realized for
Telidon) since such extensions are very useful for many

applications.
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The discussion of VT protocols 1is related to the
adaptation of existing systems to 'the videotex environment. . One.

important consideration is the access to existing databases from:

~videotex terminals. This reduces mainly to the problem of

displaying on the videotex terminal (allowing for up to 40
characters per 1line) the/ output from a database that is
originally. formatted for an ASCII terﬁinal with 80 or more
characters per line. In the case of an application using a scroll
mode terminal protocol, the problgm may be solved by introducing
additional "new line" commands, however, this approach is not
feasable when the output consists of tables that extend over more
than 40 character columns. At the end of the page of the videotex

terminal, either a scroll mode advance of theltext could be used,

or "new page" commands could be automatically introduced.

A data entry VT protocol would be useful for a number
of videotex applications that involve input from the user for
transaction~oriented processing (for instance tele-shoping,

banking, etc.). Data entry protocols are usually oriented towards

form filling, where the screen (or part of 1it) contains the

outline of a form containing certain fields to be filled in by
the user and other fields already filled im by the application
program (see also [GCOST B80]).

Another form of collecting information from the wuser 1is
by prompts, which interactively invite the user to input one item

of information at a time. This approach can be used with the
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.scroll'mode as well as page .mode VT protocol. In this case the
interaction with the user and the verification of the user input
is "handled by the application progfam. In order to off load part

of this processing from the videotex database computer or the

videotex access machine, one can envision the wuse of more

intelligent terminals that perform the information collection
dialog with the wuser. The processing _by the terminal could
include the analysis 'of the wuser’s input ﬁith respect to the
expected @ possible user ansﬁers (for instance in CAIL
applications), or simply allowing for a free format entry of

certain data, such as for instance a date.

There seem to bé the following two épproaches to the
development of terminai protocols that support such flexible user
interactions;

(1) Study the typical' requirements for interactive data
collection, and extend the VT protocol to include an "interactive
data collection mode". .

(2) To add a "telesoftware function" to the VT protocol which
allows the reception, by the terminal, of 'a program that will ﬁe
executed by the terminal [ﬁedg 78] This program would be
selegted be the application to include the necessary interactions

with the user for collecting the desired information.

The telesoftware functioun of a terminal may be used not
only for data collection, but also for any other processing that

involves few interactions with the database and many interactions
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‘with the user, or much local processing.

5.2. .Database and file access protocol

We consider in this section only protocols to access
relatively small parts .of one given -database. We do not address
the following two related points:

(a) How are large batches of updates, or copies of larger parts
of a database transfered between two system components ? We mnote
that a file transfer protocol may be used for this purpose, but
the format of the transfered file should probably adhere to one

of the access protocols discussed in this section.

(b) How does the VAM know in which&databése the information can
be found 7 This 1s a difficult problem in general. Particular
schemes may be conceived for different parts of the problem. For
instance, 1n the case that page—orienﬁed information is
partitioned over several databases, a cross-reference may point
to a page that is mnot din the same database. How is the
conéistency between the two databases ensured ? It seems that

some not too complex protocols can be designed for this purpose.

While present videotex databases are paée-orientedﬁ
there seém to be two other database structures that seem very
useful for Videotex applications, as explained in more detall in
[Tomp 8l}. Each of them needs a particular form of access

protocol, as discussed in the following subsections.

w
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5.2.1. Page~oriented database access
While present videotex systems exhibit only the user

interface for access to page-oriented databases, we consider here

the "interactions between the user agent (see section 4.1) and the

‘database (for a critical views of present page-oriented database

interfaces, see [Tomp 81bl). The wuser agent contains such
information as the number of the presently displayed page and

possible cross-references from this point.

A request for a new page of information would wusually
contain the following information: w
-=- number of page requeétéd.
-- logical database, "magasine" or similar, of which the

page is part.

-= options for accounting.

A response from the database would usually contain the
following information:
-- number of page,
-~ logical database, ..
-~ the content of the page,
~= cross-references valid from this page,
~= possibly some information about keywords that are valid
responses by the user after the display of thé page,
-- possibly "title" of page, or list of keywords assigned’

to-it for retrieval purposes,
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~— information about access rights, such as closed user groups,
etc.

-- accounting information.
5.2;2. Access to record-oriented databéses

As ,peinted out in [Tomp 8l1)], most videotex applications
of record-oriented databases involve queries on only a single
relation (or entity) at a time. Therefore the difference between
relational, hierarchical, and network database models is of minor

importance in our context.

Some proposals for access protocols ﬁo recérdworiented
databases can be found in the literature [Bane 78, Page 80].. We
note that for many applications one or several fields of a record
‘may contain texf or graphical information for dispiay on the
terminal. In contrast to traditional record-oriented data, such
fields are usually of variable length. Instead of storing this
information directly in the record, it is .conceivable to store
the information 1in a separate page=-oriented database, and to

include in the record only a pointer (or page number).
5.2.3. Access to keyword-oriented databases

Different structures for keyword-oriented databases
exist.  Corresponding access protocols could be designed. Some

simple keyword related information was already mentioned in
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-section .5.2.1. for page-oriented databases. More complex
'structures -are realized in library ‘informafion systems. _Access
protocols at the uéer_interface level are .discussed in [Ball 81].
A standardization of the user interface also implies ;
‘'standardization of the retrieval functions provided by the
system. We do mot go into .any more détail iﬁ thié report, and

close with the following remarks:

Keyword searches generally require in additiom to the
function of retrieval of information associated with a given
_keyword (or Lkeyword expression), also the function of spelling
éorrectipns and looking for related keywords (using a thesagrus,
or word stemming). It 'may also involve string matching of the

entire information in réspect to the searched word. For more

detail, see for example [Ball 81].

It 1s possible to comnsider the page-oriented and
keyword~oriented database access protocols as a special dinstance
of the record-oriented protocol. For example, the cross-referen-

ces indicated in section 5.2.1 could be 'considered particular

fields 1in the "page record" which has a particular format.

Similarly, keyword-~oriented information associatéd‘ with some
inférmation .(page) could be handled as partiéglar record fields.
It may be possible to develop some. standard record format for
videote# applications, involving cross=reference fields, keyword
fields, etc., and also variable-length fields that contaiﬁ the

"basiec" information, 1i.e. text and graphic information to be
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displayed..

5.3. System management protocols

The overview of the protocols in .section 4 showed that
the protocols used by a videotex subsystem for the interaction
with .another subsystem, and the interaction with a 3=rd party
database can be quite similar. This holds also for the management

aspects of the interactions.

This section gives a list of functions that seem to be
. important for the interworking of different wvideotex subsystems

with one another, and with 3-rd party databases.

5.3.1. Status exchange

The following kind of status .information may be
exchanged:
(a) system up ? present load, response time, etc.

(b) kind of service provided
5.3.2. Gateway management

Gateway management includes:
(a) establishment and closing of gateways (eilther for time-shared
use for many different user requests, or a single gateway per

user)
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.{(b) information exchange over a gateway, possibly involving some
Presentation translation)

(¢c) gateway rélated accounting

5.3.3. Selection of database, directory information

We consider under this héading such functions as:
(a) exchange of information about-serviges provided in view of
seleéting -a database (3-rd ©party, or other subsystem) for a
particular user application |
(b) exchange of directory information for the establishment of a

global, "high-level™ directory of services available to the user

5.3.4. Accounting

The form of the accounting procedures will depend on
such administrative questions as "where is the user account kept
?", "is 3~rd party billing used ?" [Sola 76], "how much detail

will the user see on the bill for services 7", etc. 4

In [Ball 80], it is suggested that the accounting for
the wuser activities could be well handled by the VAM obtaining
~accounting -information from the databases and other service

computers for the different transaction made on behalf of a user.

If copies of information from a~given source .are kept

in different locations, it may be necessafy to distinguish the
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rates and accounting procedures for ‘'"wholesale" and "end-user

sale".
9.3+45+ Access rights

Large  parts of the wvideotex information will be
publicly available. The access to other parts may be regulated by
protocols involving closed user groups. Other approaches may also

be suitable.

6 Conclusions

The following paragraphs summarize the main conclusions

from the foregoing discussions.

A nuﬁber of different scenarios for distribution must
be foreseen for future vidoetekx systems. They range from the
distribution of the different functions of a videotex syétem over
several computer (over local or long distance communication
networks, see for instance [Ball 80]), to 3~rd party databases
and the interworking of several videotex systems with all the
possible problems of distributed authority, and data partitioning

and replication.

For the interaction of a videotex system with a 3-rd
party database and for the interworking with other systens

(possibly in other countries, or operated as a competing
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.enterprise) very similar protocols could be used.

The' concepts developed in ‘the 0S1I Refefence Model are
'applicable.to videotex Aapplications. In particular, the O0SI
protocols mentioned below may be used for distributed videotex
systems. (We-note .that this study dpes not go to the level of
detail .as to consider particular protocols. On the other hand,

higher-level protocol standards are not yet developed).

The higher-level protocols for distributed videotex
systems may be classified into the following calsses. Standard
OSI protocols developed for these purposes should be applicable.
(a) Virtual,K Terminal protocol '

(b) database,accéss protocol (access and possibly update of
selected records)
(c) file transfer protocol (for sequential files)

(d) management protocol

The following questions are probably not sufficilently
addressed by the present OSI.work: |
(a) database access in general. (The ISO TC97S5Cl6 work
concentrates on file trapsfer)°
(b) File access to "page-oriented" databases (éee section 5.2).

(c¢) Virtual Terminal protocol including graphics and image

facilities (full Telidon standard).
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!

7. Points.for further study

We give in the following a list of problem areas which
merit particular attention, and in which further research is
needed for solving the problems of distribution and interworking

of different videotex systems. and applications.
7.1. Naive user interfaces: For more detail see [Ball 81].
7.2+ Procedures for interactive form filling (see section 35.1).

7.3. Standard for down-line loaded executable code (see section

S.1).

7.4. File access protocol for page-oriented databases (see

‘section 5.2).

7.5. Interworking of page, record and.keyword—oriented databases

(see section 5¢2)

7.6. Protocols for retaining consistency between pointers and

information in page-oriented distributed databases.

7.7. Protocols for managing informatiom that is partitioned
over several databases, for examfle finding out where

a particular fragment of the information resides.
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