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Fortgang wird auf das Schicksal der
Menschen einen Einfluss haben.

Ich komme zum Schluss. Was bedeutet
das alles fiir uns, hier und jetzt, in der
Schweiz im Jahr 1991? Uber Konsum-
und Forschungsverzicht sprechen und
nachdenken ist sicher wertvoll und niitz-
lich, aber zur Losung der Probleme be-
darf es nicht nur des Nachdenkens,
sondern der Taten. In der Schweiz wen-
det die offentliche Hand, also der Steu-
erzahler, pro Jahr etwa 2,2 Milliarden
Franken fiir die Forschung auf, das sind
etwa 360 Franken pro Einwohner. Fiir
unsere Verhiltnisse sind das grosse Be-
trdge, aber in weltweiter Sicht sind unse-
re Kriifte eben doch sehr bescheiden.
Wir kénnten eine neue Weltordnung der
Forschung und des Forschungsverzichts
zwar vielleicht ausdenken, aber sicher
nicht durchsetzen. Wir wollen unsere
Gedanken dem Machbaren zuwenden.

Ein Forschungsverzicht kann am ehe-
sten durch jene Stellen ausgesprochen
und durchgesetzt werden, die die Geld-
geber sind. Die zwei wichtigsten Geld-
geber sind der Schweizerische National-
fonds fiir wissenschaftliche Forschung
und der Schweizerische Schulrat. Diese
beiden Organe miissen iiber zahlreiche
Forschungsprojekte und -gesuche ent-
scheiden. Sie miissen die Qualitidtskon-
trolle handhaben. Die Gesuche, die ih-
nen vorgelegt werden, liberschreiten die
vorhandenen Mittel bei weitem, die Or-
gane miissen also den Forschungsver-
zicht ausgiebig praktizieren — mehr als
ihnen und den Forschern lieb ist. Sie
miissen aber auch entscheiden, wie der
Kuchen auf die Fachdisziplinen aufzu-
teilen ist: Wieviel Prozent sollen fiir
Medizin, wieviel fiir Theologie, fiir
Musikgeschichte, fiir die Ingenieurwis-
senschaften reserviert werden? Jeder
Wissenschafter hilt sein eigenes Gebiet

Management Information

The objective of this paper is to clearly distinguish various strategies for
applying standard software products to the management of utility
facilities information. The content is intended to provide a basis for
evaluating the appropriate product offering(s) to meet an organiza-
tion’s requirements and expectations.

Introduction

Many commercially available software
products, as well as many custom (one
of a kind) products, are currently being

BY KEITH E. MCDANIEL AND
MICHAEL A. STICE,
HUNTSVILLE

used to support the management of utili-
ty facility records. Each of these prod-
ucts has a unique set of capabilities, and
product features overlap extensively.
This makes it very difficult to classify
systems solely on a common set of soft-
ware features. Wherever the boundaries
are drawn, many systems would have
some functionality in two or more cate-
gories. It is possible, however, to clas-
sify systems based on the extent to
which they support major business func-
tions. The three classifications defined
in this paper — Computer-Aided Draft-
ing, Automated Mapping and Attribute
Management, and Facilities Information
Management — are based on the exami-
nation of system functionalities in the

context of a utility company business
environment.

Computer-Aided Drafting

Computer-aided drafting systems enable
independent automation of facility re-
cords and construction design drafting
functions. The champions of this level of
automation are often managers of local
records systems who view automated
drafting as a means to reduce backlogs
and increase draftsman productivity.
Automated drafting is viewed by upper
management as a low-cost, low-risk step
toward a more comprehensive facilities
information management system.

Automated Mapping and
Attribute Management

Automated mapping and attribute mana-
gement systems target either the fun-
ctions required to produce change orders
or the functions required to maintain
map-feature-based records of facilities;
they avoid the complexities involved in
integrating these functional areas. This
lack of integration prevents the automa-
tic update of facility records to reflect

Leicht iiberarbeitete Fassung des Refera-
tes, gehalten anldsslich des Engadiner
Kollegiums 1991

fiir das wichtigste, jeder findet, die an-
dern sollten weniger und er selbst mehr
Geld haben. Diese Aufgabe hat keine
eindeutig beste Losung, aber ich bin zu-
versichtlich, dass unsere Forschung
auch in Zukunft einen Weg finden wird,
den man als vertretbar bezeichnen kann.
Weder schrankenlose Forschungsfrei-
heit noch kurzsichtiger Forschungsver-
zicht liegt im Interesse aller Beteiligten.
Irgendwo in der Mitte findet sich der
richtige Weg.

Adresse des Verfassers: Prof. Dr. h.c. A. P.
Speiser, Prisident der Schweizerischen Aka-
demie der Technischen Wissenschaften —
SWAT, c/o ASEA Brown Boveri AG, 5400
Baden.

modifications specified in a change
order.

Map-feature-based  facility —records
systems enable the automation of func-
tions required to produce and maintain
an accurate geographically based record
of facilities. These systems improve the
quality and accessibility of facility re-
cords. Characteristic of these systems is
a faceted map-based record of facility
data.

Automated Facilities Information
Management

Facilities information management sy-
stems enable the integrated automation
of functions required to produce change
orders and functions required to main-
tain and analyze facility records. The
integration of these functions signifi-
cantly increases the timeliness, accu-
racy, and usability of the facility infor-
mation. Facility records can be automa-
tically updated to reflect facility changes
specified in a change order. This elimi-
nates the time lag between approval of a
change order and posting changes to the
facility records. The human effort re-
quired to assemble a composite of in-
stalled and pending facilities can be re-
placed with automated processes. Anal-
ysis of the facility data, with respect to
current or future facility conditions, can
be supported, enabling the technical
evaluation of preliminary designs.

Integration of change order manage-

ment processes and facility record main-
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Figure 1. Corporate context data flow diagram

tenance is critical for corporate informa-
tion management integration. The facil-
ity information management system ad-
dresses each facility or item of plant as a
unique corporate asset. The definition of
assets matches the corporate description
so that all occurences of attributes and
pictures can be viewed as a single source
for manipulation. Facilities are no lon-
ger viewed as an attribute record, a
graphic element, or a map feature, but
rather as a corporate facility asset or a
facility object. All the graphics (pic-
tures) and tabular (attribute) records
within the corporation for each facility
asset can be addressed and controlled
through transaction processing. This
produces a highly controlled seamless
user environment with excellent data-
base integrity.

Facility Records in the Corporate
Context

Management of the facilities requires
extensive interaction with many groups
within the utility company. These typi-
cally include customer information, ma-
terial management, construction mana-
gement, accounting, land management,
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and strategic planning (these may have
different names within each organizati-
on). Regardless of the naming conven-
tion, each of these areas uses or produces

information for building, operating, or

maintaining corporate facilities assets.
The data flow diagram (Figure 1) depicts
this extensive interaction within the
corporate environment.

The corporate context data flow diagram
presents the external entities (EE) that
are typically affected by the dynamic
nature of management of the facility as-
sets in the delivery of service. Even a
minor change requires a considerable
amount of interaction between person-
nel and numerous information systems.

EE 1) Customer Information

An efficient customer information sy-
stem is essential to running the business.
As a result, it is usually the first to be
fully automated. It is the point of inter-
action with the subscriber, or customer,
and holds key information for evalua-
ting and analyzing the facilities. Cu-
stomer information files provide indivi-
dual customer data, which are used to
analyze current status and service hi-
story and to project tuture changes to the

system. Many general inquiries and
complaints go through the customer in-
formation system and require an evalua-
tion describing the current status of the
facilities.

EE 2) Materials Management

Materials management is responsible
for assuring that adequate supplies of
materials are available for replacement,
change, and expansion of the system.
This requires monitoring the projected
material requirements to maintain ap-
propriate inventory levels. Managing
the distribution of materials to appro-
priate storage locations is critical for
quick access and efficient installation.
This requires analysis of current system
conditions and projected change or
growth patterns. In the day-to-day ope-
rations, change order scheduling is tied
directly to availability of materials.

EE 3) Construction Management

Construction management is responsi-
ble for timely and efficient installation
of changes to the facilities network. This
includes, among other functions, sche-
duling construction activities based on
the required service date and the availa-
bility of personnel, materials, and equip-
ment. Construction management is driv-
en by requests for system changes from
many sources. They include operations,
maintenance, and engineering — each
having its own form of change order,
work order, change tickets, or work in-
struction documents. These changes
must all be balanced to give customers
the most effective operation. An im-
portant feedback from construction is
the status of individual facilities.

EE 4) Accounting

Accounting is responsible for maintain-
ing corporate asset records and calcula-
ting labor and material cost tables for job
estimating. The cost tables are an inte-
gral element in the change order man-
agement process. These tables, which
are used in the design and approval
stages, are based on construction cost
history of standard material and labor
units. The units and actual project field
conditions are used to estimate the cost
of proposed changes. As work is com-
pleted, estimates are compared with
actual costs and the tables are adjusted
accordingly.

EE 5) Strategic Planning

Strategic planning has the responsibility
of developing long-range direction for
the backbone elements of the facility
system. Five- to 20-year projections
are used to analyze potential system
changes to meet future customer de-
mands. As day-today changes are pro-
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Figure 2. Data flow diagram of facilities planning, facilities information change management and facilities operations

posed, they are evaluated against the
long-range plan. The change order may
be modified to incorporate the long-
range requirements.

EE 6) Land Records Management

Land records management is always a
controversial issue: Who should main-
tain this information? Should it be the
city, the regional government, or the
utility? Each community operates diffe-
rently and finds a process to integrate

land and facility information. Land in-
formation is critical in the preparation
of system changes. Public or private
rights-of-way must be secured before
facilities can be physically placed in the
field.

EE 7) External Construction
Requester

Request for changes to the system from
external sources come in many forms;
they range from simple customer service

to massive development projects such as
new highway construction. These re-
quests, as defined in the descriptions
above, require extensive interaction
between personnel and numerous infor-
mation systems.

Facilities Information
Management

Facility records are used to support the
evaluation of the network’s ability to
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satisfy current operations and future
demands. The records provide a basis
for specifying required network modifi-
cations and enhancements. Also, the re-
cords are used to support systematic in-
spection and testing of equipment to
identify potential problems before they
compromise public safety or disrupt the
customer service.

In the data flow diagram (Figure 2), it is
obvious that the work order or change
order has been developed as a mecha-
nism for changing the facility informati-
on systems. The major corporate fun-
ctions of planning and operating the
facilities use the change management
process as a tool to keep the various

Sicherheit und Risiko

record systems up-to-date and synchro-
nized and to direct physical changes in
the field.

Change Management Processes

Engineering, operations, and mainten-
ance change orders are primary sources
of modifications to the facility records.
Change orders define a detailed set of
specifications for modifying the facili-
ties network. The designs reflected in
the change orders are based on records
of installed facilities and pending
changes to those facilities. The pending
changes (approved, but not installed)
reflected in the orders become, in turn,

Moderne Biotechnologie
Unsicherheiten, Risiken und Gef&hrdungen in der Entwicklung

In Teilen der fortgeschrittenen industrialisierten Gesellschaften des
Nordens wird schon seit geraumer Zeit recht kontrovers iiber die
moglichen Folgen der Entwicklungen in der modernen Biotechnologie,
speziell deren gentechnischem Teil, gestritten: Fir die Befirworter ging
es um Lésungsmoglichkeiten fir Welterndhrung, globale Seuchen und
Umweltprobleme [1], wohingegen die Einwender eine neue, letztlich
die Lebensgrundlagen bedrohende anthropogene Einmischung in die
Evolution [2] heraufziehen sahen. Nachdem solche Extremstandpunkte
heute etwas abgeklungen sind, bietet sich nun eine Chance fir eine
fundierte gesellschaftliche Erérterung um Anwendungsrichtungen und
darauf bezogene angemessene politische Entscheidungen.

«Und wie sollten unsere Einsichten
nicht ungewiss und eingeschrinkt sein?
Unsere Organe sind so schwach, unsere
Mittel so kurz, unsere Studien so zer-
streut, unser Leben so unruhig und der
Gegenstand unserer Untersuchungen so
weitldufig. Arbeitet unermiidet, Natur-
forscher, Naturlehrer, Scheidekiinstler,
Weltweise, Beobachter aller Art; und
nach Jahrhunderten von vereinigten und
fortgesetzten Bemiihungen werden die
Geheimnisse, die ihr der Natur entrissen
haben werdet, im Vergleich mit ihren
unermesslichen Reichtiimern nur ein
Tropfen Wasser sein, den ihr dem Ozean
entrissen habt.»

G. Raynal und D. Diderot 1770

Entwicklungsbedingungen der
modernen Biotechnologie

Zumindest jedes zweite Buch zu
Aspekten der modernen Biotechnologie
beginnt mit der beruhigenden Feststel-
lung, dass Menschen sich schon seit
Jahrtausenden gezielt biologische Ab-
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ldufe zunutze gemacht haben, etwa beim
Backen von Brot oder beim Brauen von
Bier. Die Herstellung von Nahrungs-

VON STEPHAN ALBRECHT,
HAMBURG

und Genussmitteln — beispielsweise mit-
tels Hefe- oder Milchsidurebakterien —
ist lange erprobt und sehr bewihrt. Es
diirfte so auch kein Zufall sein, dass die
Lebensmittelindustrie technologisch bis
vor ganz wenigen Jahren eine ausge-
sprochen konservative Branche gewe-
sen ist: Mit Nahrungsmitteln experi-
mentiert man eben nicht. So beruhen die
lebensmittelrechtlichen Vorschriften auf
der Maxime, dass nur das gemacht wird,
was aus Erfahrung gut ist.

In diesem geruhsam dahinfliessenden
Strom traditioneller biologischer Tech-
nologie, die gegeniiber der syntheti-
schen Chemie, der Metallurgie oder der
Informatik hoffnungslos unterlegen und
auch ohne Perspektive erschien, sind
nun etliche neuere Stromungen und

the primary source of updates to the
installed facilities records.

Change orders are extremely inter-
dependent. The changes proposed by
one order frequently depend on the con-
ditions created by other preceding or-
ders. Composing a design requires accu-
rate data information about both the in-
stalled facilities and any pending
modifications. Revising a change order
requires an assessment of the impact on
other potentially dependent change
orders.

Address of the authors: K.E. McDaniel and
M.A. Stice, c/o Intergraph (Switzerland) AG,
Thurgauerstrasse 40, 8050 Ziirich.

Wirbel aufgetaucht. Entwicklungen in
der Genetik, der Biochemie, der Zell-
und Molekularbiologie, der Mikrobiolo-
gie, der Labor-, Computer- und Verfah-
renstechnik haben weitergehende oder
neuartige Praktiken ermoglicht, die im
folgenden mit dem Terminus moderne
Biotechnologie bezeichnet werden. Die-
se moderne Biotechnologie wird insbe-
sondere geprigt von Techniken der ge-
netischen Modifikation mittels der re-
kombinanten DNA-Technik (Gentech-
nik) und solchen der Kultivierung von
Zellen, der Regeneration von Geweben
und Organismen.

Dieses Set von neuen Techniken ist in
seiner Entstehung aus mehreren Quellen
gespeist worden. Eine sei hier aus-
driicklich erwiihnt, weil sie in besonde-
rer Weise bedeutend erscheint: die Tu-
mor- und Krebsforschung. In der medi-
zinischen Auseinandersetzung mit dem
Krankheitsbild Krebs waren dominante
Therapiemethoden wellenartig ange-
wandt worden, zunichst physikalische,
dann chemische. Trotz unbestreitbarer
Fortschritte blieben kausale Heilerfolge,
die auf einer abgesicherten Atiologie
beruhten, aus. Es kam als drittes der
biologische, insbesondere zellbiologi-
sche und virologische Kontext des
Krebses in den Blick der Medizin. Da
lag es nahe, mittels molekularbiologi-
scher und -genetischer Verfahren die
Aufkldrung der Entstehung ungebrem-
sten Zellwachstums zu versuchen. Be-
ginnend in den 60er Jahren, vergab die
Regierung der USA rapide wachsende
Forschungsgelder in diesem Gebiet. Es
war kein Zufall, dass Anfang der 70er
Jahre das Experiment von Paul Berg,
das die ersten Kontroversen zur rekom-
binanten DNA-Technik, ndmlich die
Konferenzen in Asilomar 1973 und 1975
[3], ausgelost hat, im Rahmen eines
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