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Abstract

The ISO/IEC JTC 1 Technical Study Group 1’s report on Interfaces for Application Portability has initiated a
worldwide attempt at specifying a Reference Model for Open System Environments. This article provides a concise
but comprehensive view of the current State of the Art and emphasizes the interaction with the ‘user’ of such a

Reference Model.
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1. Introduction

Information technology, an important asset of
human enterprises, requires growing investments
for the development and maintenance of organi-
zationally vital application software. Changes,
forced by technological advancements, often place
extraordinary financial and organizational bur-
dens on enterprises for the porting and/or
rewriting of applications and retraining person-
nel.

The international organization which publishes
Information Technology Standards is a Joint
Technical Committee (JTC 1) between the Inter-
national Organization for Standardization (ISO)
and the International Electrotechnical Commit-
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tee (IEC), fully identified by the acronym
ISO/IEC JTC 1.

Portability was first presented to JTC 1 as a
candidate subject for standardization by one of its
‘Special Working Groups’ (SWG), namely the
SWG on Strategic Planning (SWG-SP).

Achieving portability of application software
through standardization of interfaces was recog-
nized as an important objective by a JTC 1 ple-
nary meeting, and a resolution was adopted to
establish a Technical Study Group (TSG-1) tasked
with the production of a report aimed at the
identification of standards required by portability.

Experts representing the ISO /IEC JTC 1 Na-
tional Bodies were invited to contribute to the
work of the ISO/IEC JTC 1/TSG-1 on Inter-
faces for Application Portability (IAP). The
Japanese National Body offered the convenorship
of the meeting and the Danish Standards Associ-
ation offered the Project Manager. Both were
accepted.
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2. Failure of a simple list of standards and need
for profiles

The expectation that the achievement of
portability would have been allowed by the iden-
tification of a set of ‘base standards’, such as
those published by 1SO, IEC and CCITT, was not
satisfied.

The available number of base standards turned
out to be insufficient. The ‘missing standards’ (or
‘gaps’) issue brought up a debate about the na-
ture of such shortage and about the approach
which would be needed to make their identifica-
tion and development possible.

Additionally, richness of optionality available
in multi-purpose base standards, and the need to
integrate several of such standards whenever they
would be required to assemble high-level chunks
of functionality, indicated that portability could
only be achieved through the development of
International Standardized Profiles (ISP). ISPs
are already published by ISO/IEC JTC 1 to
provide a standard specification of the protocols
and the services which are needed to achieve
Open Systems Interconnection (OSI).

The TSG-1 report recommended that the stan-
dardization of Interfaces for Application Porta-
bility (IAP) be achieved through the specification
of an Open System Environment (OSE) frame-
work for profiling concepts and procedures, here-
inafter called “OSE standardization’.

3. Regional workshops (prototyping the OSE
standardization process)

International harmonization activities for draft
OSI (Open Systems Interconnection) profiles are
carried out by three Regional Workshops, viz. the
European Workshop for Open Systems (EWOS);
the OSI (now OSE) Implementors Workshop
(OIW), in North-America; and the Asia and
Oceania Workshop (AOW), in Japan.

An EWOS Expert Group, which was originally
formed as a result of an abortive attempt to
create European Standards out of the X/Open
Common Application Environment Specification,
spearheaded EWOS into resolving to extend the

concept of profiling for the wider scope of the
‘Open System Environment” (OSE). Its ideas have
been submitted to the JTC 1 Special Group for
Functional Standardization (SGFS), which (like
EWOS) is extending its scope from the original
OSlI-orientation. The North-American workshop
(OIW) has also extended its scope. The basic
ideas for these activities are similar to those put
forward by the JTC 1 study into application
portability (TSG-1) and by the work of IEEE
P1003.0 on POSIX Application Environment
Profiles.

4, The difference of OSE standardization

The TSG-1 report identified a fundamental
difference of this type of standardization, i.e. as
opposed to base standards, and OSI profiling,
OSE requires a top-down approach. Such differ-
ence should first be seen as a need to take two
broad views of OSE standardization: (1) the tech-
nical view, and (2) the presentation view.

Additional evidence that both views are equally
important is provided by the resolutions adopted
by JTC 1 as a consequence of the TSG-1 report.

A proper form of interaction needs to be es-
tablished between such views in order for the
technical view to cater to the technical details of
OSE and for the presentation view to acquire the
user requirements which would grant the correct-
ness of the first view. To achieve this effect, it
may be a good idea to identify three fypes of
organizations:

e Vendor user (VUQ), ie. ‘vendors use stan-
dards’,

e Buyer user (BUO),

e Standard developer (SDO).

It should then be recommended that an “OSI-
like’” layered reference model is transposed into
the regional workshop social context. A proposed
breakdown of such a context into aspects (layers)
of social communication, could be as follows (top
to bottom):

(6) Enterprise
(5) Political

(4) Cultural

(3) Organization
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(2) Functional

(1) Technical.

This approach should provide a hopefully well
understood reference model for the interaction
between the technical and the presentation views
of OSE profiling which supports the specification
of an OSE reference model. But this approach
also raises some questions about OSE and the
users:

(a) Can we say that, unless peer-to%peer com-
munication is established between any two of
the three types of user organizations listed
above, the quality of the technical contents of
the connection between the end-systems (en-
terprises) is suitable for OSE profiles?

(b) Can a BUO and an SDO, or a BUO and a
VUQ, achieve peer-to-peer communication
for the sake of OSE profiling without a pre-
sentation gateway or without limiting such
communication to a context provided by their
being members of a consartium?

(c) Can we assume that, without such a gateway
function, it will be possible to achieve timeli-
ness of OSE profiling and the single interna-
tional framework required by the OSE con-
cepts?

(d) If a presentation gateway is deemed as neces-
sary, shouldn’t the three regional workshops
and /or a well identified number of user asso-
ciations provide such service?

(e) How are these services provided, if the pro-
cess of deciding which profiles are needed
must meet requirements gathered from widely
differing sources?

(f) By what means, what tools, and from where
come the resources?

5. Guidelines for answers to any such guestions

The Technical Report ISO/IEC/TR 10000,
prepared and maintained by the Special Group
on Functional Standardization (SGFS) of 1SO/
IEC JTC 1, contains the following wording (see
Part 1, version 3, clause 5):

(‘Purpose of Profiles’)...“an objective of ISO/
IEC JTC 1 is to create the climate for the produc-
tion of harmomnized profiles, where a wide mea-

sure of agreement is reached before proposals
are submitted to ISO /IEC JTC 1.”

However, the OSE work can be delayed in re-
gional workshops “waiting for a stable base stan-
dard or stable International Standardized Profile
(ISP)” if this type of standardization is not syn-
chronized with the 1SO /IEC JTC 1 procedures
and work program.

6. OSE concepts

The TSG-1 report has introduced the concept
of AEP (Application Environment Profile). While
profiles defined in the OSI world are built with a
bottom-up approach (one or more available stan-
dards with a choice of options), the OSE concepts
lead to a top-down approach (defining a profile
from the business requirements). Such require-
ments based on user-oriented functionality are
first acquired and then processed to identify suit-
able base standards. The result at the end is still
a set of standards with a selection of options, but
the top-down approach has two main conse-
quences:

(1) An Application Environment Profile defines
a complete environment for a specific use
(e.g. desktop environment; supercomputing
environment; transaction processing; ...)
rather than a specific technical function in-
side the environment (such as: transport ser-
vices; database management; user interface;
...). A complete set of standards is a key
point for application portability, e.g. software
portability would not be allowed if two plat-
forms have the same operating system inter-
face and the same API to transport services
but two different user interface toolkits.

(2) Defining an environment from the user re-
quirements may lead to identify some services
which are not yet supported by standards;
these ‘gaps’ are used to identify areas where
standardization work is needed; the top-down
approach introduces a ‘pro-active’ view of
standardization, rather than a ‘re-active” one;
up to now, standards have been capturing
technology aspects, when mature enough for
interested parties to embark in the necessary
activities.
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OSE profiles can be seen as an extension of
the OSI profile concept, adding other domains to
the communication service domain. Examples of
additional domains are: User domain; System /
process domain; Information access domain.

7. Different aspects of portability

As a further extension to the OSI profile con-
cept, the TSG-1 report has identified four differ-
ent aspects of portability, supported by different
‘points of stability’ which are, in themselves, po-
tential candidates for standardization:

(1) Program portability (supported by Applica-
tion Programming Interfaces, or API);

(2) Data portability (supported by Formats);

(3) People portability (supported by Look and
Feel);

(4) Systems interoperability (supported by Proto-
cols).

Several new areas would then be identified by
the above aspects of portability, such as: proto-
cols for user interfaces, or APIs for communica-
tion services. Each of the above mentioned
‘aspects of portability’ may need to be seen from
the ‘point of view’ of e.g. security, administration,
localization (cultural and /or national ‘transposi-
tion’),... There could be an unlimited number of
combinations, for ‘service domains’, ‘aspects of
portability’ and ‘points of view’, but, by taking a
top-down approach, a small set of environments
could be defined, supporting just the standards
which are needed.

The concept of OSE profiles proposed by
EWOS, as a follow-up to the TSG-1 report, fo-
cusses on three major extensions: a top-down
approach starting from user requirements to de-
fine a small set of environments, the addition of
user, system / process and information domains to
the communication domain, and the addition of
program, data and people portability to interop-
erability (using APIs, Formats and ‘Look and
Feel’ as a complement to Protocols).

8. Tools for OSE profiles

While the development of OSI standards has
been supported from the very beginning by the

seven-layer OSI Reference Model (OSI RM), no

such a roadmap exists for OSE. It has been

observed that, before a suitable OSE RM (or

Framework) can be specified, several tools should

be developed to support a (prototype) OSE pro-

filing activity. The following have been tentatively
identified:

(a) A process to capture user requirements and
to identify a set of user-oriented functions, to
be provided by the application platform;

(b) An information base for standards, to be used
as a repository from which selected standards
for a specific environment can be retrieved;
such an information base should obviously
contain ‘de jure’ standards, but also some
Publicly Available Specifications (PAS) which
might be needed on a temporary basis to fill
some gaps in the profile (e.g. X-Window);

(c) A method for selection and registration of
PAS;

(d) A model for the structure of the info base
(preliminary ideas were offered by the TSG-1
report, in a chapter on Framework and
model);

(e) A methodology for the identification of the
base standards matching with the user re-
quirements; a proposal presented by an
EWOS Technical Guide (ETG 012) has been
submitted to the Special Group on Func-
tional Standards (ISO /IEC JTC 1/SGFS);

(f) A taxonomy for classification of environ-
ments, such as desktop environment or
database server environment;

(g) A taxonomy of functional profiles defining
the building blocks used by environments.
(An OSI taxonomy exists, but others are
needed such as DBMS, Operating System,
User Interface.)

User requirements J( J' Base standards

Identification method

|

OSE profiles
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9. Method for developing OSE profiles

A process to develop OSE profiles based on
user requirements has been tentatively defined by
an EWOS Expert Group, as follows:

(1) Selection of an entry point in the taxonomy
which shall be the title of the profile and the
definition of a clear objective for which the
profile is used. For example, a simple desktop
environment;

(2) Identification of user requirements in terms
of:

— user functionality (following our example:
text processing, spreadsheet, simple graph-
ics and mail)

— attributes (e.g. security and /or administra-
tion tools)

— additional constraints (e.g. degree of distri-
bution, visibility of certain internal inter-
faces, preference for certain standards or
paradigms);

(3) Description of profile architecture in terms of
building blocks and interfaces;

(4) Profile specification, including identification
of base standards and selected options for the
environments; missing standards (gaps) may
also be identified at this stage.

10. Continuing the work initiated by TSG-1

Since TSG-1 delivered its report to JTC 1 in
1991, several organizations have been endorsing
the need to continue the work in the area of
profiles for application portability;

e EWOS EG-OSE is now continuing the work of
the former EG-CAE in defining the method for
developing OSE profiles, a taxonomy of envi-
ronments, and a catalogue of building blocks;

e OIW OSE-TC is working on OSE concepts
with special focus on the Publicly Available
Specifications;

e X/OPEN is developing profiles and compo-
nents (the building blocks) and its work is based
on a ‘user requirement’ study (XTRA);

e ISO/IEC JTC 1/SGFS has extended its scope
from OSI to OSE and is preparing an extended
version of the Technical Report known as “TR

Standards for Open Spstems
O SE (Open System Environments)

Systems Interconnection

Portabili

Interoperability

Scalabili

Interworking

Fig. 1.

10000—Framework and Taxonomy of Interna-

tional Standardized Profiles”, currently com-

prising the following parts:

— TR 10000-1 “General Principles and Frame-
work” (the method);

- TR 10000-2 “Principle and Taxonomy for
OSI Profiles” (functional profiles for com-
munication);

— TR 10000-3 “Principle and Taxonomy for
OSE Profiles” (application environment pro-
files);

- TR 10000-* “Parts to be added for other
functional profiles, such as DBMS or user
interface”.

11. Conclusion

New (technical and process) objectives for I.T.
standards are required, combining a number of
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dynamic goals (portability, interoperability, scala-
bility and interworking), in relation to application
software, data and people. The need to reconcile
enterprise (or demand) and technology (or sup-
ply) is the ultimate motivation for the pursuit of
such objectives (see Fig. 1).

However, a conceptual framework for the de-
velopment of Open Systems Standards cannot be
provided by a single technical reference model.
Reconciliation of L.T. demand and supply must
be perceived as a multi-framework process (see
Fig. 2). TSG-1 laid down the foundations on
which the current regional workshop activities are

building. At the time of writing, EWOS in Eu-
rope, OIW in North-America and AOW in Asia-
Oceania each host one group of experts address-
ing OSE profiles (an Expert Group in EWOS, a
Technical Committee in OIW and a Special
Group in AOW) (see Fig. 3). From now on the
stepping stones beyond the TSG-1 Report on
IAP, necessary to keep moving toward OSE pro-
files and the new I.T. objectives, will be identified
by the harmonized activities promoted and sup-
ported by the regional workshops, in coordination
with ISO/IEC JTC 1. Many architectural issues
to be resolved have already been identified and
many more will be raised, with special emphasis
on the organizational and cultural aspects which
allow Open System Standards to be generated
and maintained.
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