directions on where we may go

By Jon H. Pittman and John C. Dill

Design is an information-
intensive process. The architect
is constantly engaged in
collecting, refining, organizing,
and presenting information. In
fact, architecture can be viewed
a8 information ment.
Architects collect information

_I:I'rom clients in the form of

matic data and generate
information in the form of design
and production documents. In
addition, they must

information to other parties,
colleet information from other
parties, and attempt to organize
_and filter information from other
‘parties (see Figure A).

Information is exchanged
between many different parties
in many different forms

The individuals and groups who
must exchange information
during the design and
construction process include (as
shown in Figura A) the architect,
client, building user(s),
consultants, engineers, planning
agencies, construction managers,
contractors, subeontractors,
suppliers, community
organizations and regulatory
agencies. In addition, the client
may request additional
information such as “as-built”
drawings or data to be used for
facility management after the
project has been completed. It is
also common for architects to
enter into joint ventures with
other architects for specific
projects. The joint firms must,
obvioualy, exchange information
throughout the design process.

Traditionally, architectyral
information has been transferred
in a variety of forms, including
sketches, working drawings,
written specifications, telephone
conversations, change orders,
shop drawings, correspondence,
photographs, physical models,
renderings, computer printouts,
building codes, product catalogs
and supplier quotations. Using
these forms and others,
individuals and groups involved
in the design process compiled
information in the form most
convenient for their own needs.
Others who had to use
information prepared by one
group had to extract the
information they needed and
perhaps organize it into a
different format.

Although the process of
differentiating, extracting,
integrating and organizing
information is slow by
traditional method, it is a task
for which humans are very well
suited. People are very adept at
picking a meaningful pattern out
.. of an extremely ambiguous field
' of information.

With computers, the need
becomes finding a way

to exchange information
among various systems

Mow, with the increased use of
computers in the design and
construction process, the
opportunity to exchange data
through computers has presented
itself. However, new problems
have emerged with this
opportunity. Although computers
can handle raw data at much
faster rates than humans, they
are not as adept at extracting
uwzeful information from varied
sources and integrating it into a
meaningful form.

Each computer manufacturer
and computer software developer,
as well as each group of users,
has his own conceptual model of
the way data is organized and
related in the computer. The type
of data that is stored and the

develop a standard for
information exchange between
computer systems. [t is
important that architects be
aware of these efforts so they
may provide input to the
formation of these standards and
s0 they will be aware of the need
for the products that they
purchase to support them.

To help make architects aware
of these efforts and some of the
issues surrounding them, let's
explore information exchange in
more detail, the ways in which
computers exchange information,
the concept of an information
standard, and finally some
examples of information
exchange specifications.

How information is exchanged
between computer systems
affects their usefulness

For prurposes of this dlsr.usamn,
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| Figure A— The architect exchanges information with many

parties during the course of proctice.

I

ways in which data is stored in
one computer or software system
is invariably different from other
systems. This poses a “Tower of
Babel” problem. Many
individuals are trying to use
computers to work toward a
common goal without having
common communication,

As the architecture profession
begins to use computers more
and more in architectural
practice (and as our clients and
colleagues increase their use of
and understanding of
computers),the need to exchange
information in digitial form will
increase. This will require that
some standard be established to
ensure that information
produced by one group and
mmtp:!:er synmuiﬁmeaningjul
to other groups and systems.

To address this issue, several
attempts have been made to

our goal iz somehow to transmit
a drawing and associated
information from one system to
another. Sinee this information
will be in & computer file of some
kind, the task becomes one of:

« transmitting a file from one
aystem to another, and
«ensuring that the contents of
the file can be “understood™ by
the application program in the
receiving system.

Though the thrust of this
article is the latter and might be
called “information transfer,”
the former, which we could eall
“data transfer,” is certainly a
necessary component. How do we
do data transfer?

One way, certainly, is to copy
the data onto paper, as a
printout, or digitizing in a
drawing. Although highly
inefficient and error-prone, this
scheme has actually E:n

many times in the past, even in
production systems in very large
companies.

A much more effective means
is to copy the data onto some
electronie storage medium that
can be carried between systems,
such as a floppy disk or magnetic
tape. Here, of course, we must
ensure that a compatible format
is used. In other words, if the
sending system uses a 1600 bpi,
B—track unlabled tape with 80
character records, the receiving
system must be able to read such
records. Further, both systems
must use the same encoding
scheme, either ASCII (e.g. the
number 142 represented as the
character string ‘142") or binary
(142 represented as ‘10001110").

A still more effective scheme is
a data link, transmitting the
data over a communications link,
guch as a telephone line or a
direct wire. Similar
incompatibility issues occar
here, too. Economic issues are
important. For example, using a
dial telephone network to
tranamit a 4-million-byte file
from Chicago to Los Angeles at
1200 bits per second would take
well over 10 hours, even assuming
no errors, and be considerably
more expensive than mailing a
tape, even using an overnight
service. Using a high-speed data
link {e.g. ARPANET) would
reduce the time but increase the
cost. If file transfers occur often,
on the other hand, the network
may be economical.

The subject of networking and
data transmission is too large
and complex to be more than
mentioned here. For further
reading see any standard
introductory text.

What is an information
exchange standard,
and why do we need one?
In architectural practice, each
firm has its own standards and
methods. The ways in which
architects describe building
details, lay out a drawing, and
relate various drawings to each
other and to contract documents
may be quite similar from firm
to firm, but with subtle
differences. The standards for a
given firm have evolved over
time and have been shaped by a
variety of factors to fit the needs
of arehitects and their clients.
In a similar way, the
developera of computer-aided
design systems have evolved
unigue ways of organizing
information influenced by the
type of hardware, the software,
the type of data used by the
stem, the needs of the users of
syatem, the methods used for
generating data used by the

Architectural Record February 198§ 23






