
Special feature article

Coexistence and
Evolution

A major power blackout occurred yesterday, on August 14, 2003, in and around New

York covering the northeastern parts of the United States and southeastern Canada, affecting

50 million people.  Although electricity is being restored gradually after over 24 hours of the

blackout, subway operations are yet to be resumed and according to the press the situation is

inconveniencing the daily life of the people who await complete restoration of power as soon

as possible.  In the New York area, a major power blackout occurred in 1977, affecting nine

million people but this recent blackout is different from the previous blackout in the

following two aspects in terms of the impact on the people.  Firstly, blackouts rarely occur

and people thought the 1977 blackout was caused by a technological failure.  However, in

this recent blackout, concern over the possibility of terrorist attack spreads among the people

causing the U.S. President to take steps to head off the anxiety.  According to some

observers, the cause of the blackout was due to the competition resulting from deregulation

of the electric power industry causing power companies to put off the upgrading of their

power systems.  Secondly, the gathering of information has come to depend heavily on the

Internet and the impact of the blackout was not limited to electric power as such but

increased incomparably to the previous blackout in terms of the telecommunication functions.

Power demand has grown by 30 percent over the last decade due to the increase in the use

of personal computers.  Although there may be other explanations for these differences, the

first difference may be considered a change in the social environment and the second may be

considered the diversification in the purpose of use of electricity.  The environment and the

purpose of use of the system are changing day by day.  It is time to reconsider the value and

evolution of technology that enrich our lives from the perspective not only of changes such

as disorders in the system but also through identifying changes in society and economy as

conditions precedent.  

The cause of the New York blackout will eventually be clarified and various

countermeasures will be taken to prevent its recurrence.  Not only measures to improve

reliability, but also the introduction of new technologies will become necessary.  However, in

the case of systems such as the power system that are already operating, it is necessary to

undertake upgrades without stopping the operation.  The environment and needs are

undergoing frequent changes recently and if the system has to be stopped to accommodate

such changes, the power supply might be interrupted at almost any time.  It is also difficult to

replace such a huge system completely from the financial point of view.  Moreover, the

technologies involved in power generation and transformation, distribution, computers used

for system management and communication continue to advance constantly.  Therefore, even
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if it were possible to replace the system completely, the system

would need to be upgraded again in a very short time.  Needless to

say, any system has a possibility of partial failures and disorders.

Even living things have failures at the cellular level on a daily basis.

The metabolism and immune functions remove aging and ill cells

and replace them with new ones.  The living body continues to live

and grow and it is those phenomena which at first glance seem

abnormal that make it possible to do so.  It was in 1977, when the

first major blackout in New York occurred that the author began

research, based on a knowledge of living things and from the

standpoint of regarding " the abnormal as being normal ", towards

making a system that continues to operate despite failures,

expansions, and maintenance.  The reason the living body is

capable of adapting to changes in conditions, to systemize itself

and to function and thus to survive is due to cellular autonomy.

Using this analogy, the author proposed an Autonomous

Decentralized System.  The aim of the system is to realize

operations and maintenance in response to changes without the

need to stop the system.  The author first began to study the system

in the field of information communications.  However, in those

days, building a new system or completely overhauling an existing

system was more advantageous in terms of cost to partial

expansion or change of a system.  Moreover, because changes in

conditions did not occur frequently, operations and maintenance

were given low priority.  As a result, there was the aspect of the

Autonomous Decentralized System not being readily accepted.

However, as the cost of hardware and software decreased relative

to labor costs, the importance of operation and maintenance that

were areas in which technological development had been left

behind necessitating heavy reliance on manpower began to be

acknowledged.  Partly also because predicting environmental and

technological changes became increasingly difficult, the system

needed to be constructed, expanded, and varied in accordance with

conditions.  The technology for keeping system operation while

enabling the coexistence of a wide variety of modes began to

realize in the fields of computers and telecommunications.

As the objectives and environment of system use change, the

services that the system is required to offer also change and the

methods of use also expand.  This leads to different systems being

interconnected and these connections lead to new methods of use.

While on the one hand, such services become diversified, on the

other, the level of demand for the services changes by the

individual and in accordance with time and conditions.  However,

it is not practical to create a different system for each individual.

Even if such a system were to be created, it would soon need to

be changed.  This means that a system must satisfy heterogeneous

needs and adapt to the prevailing conditions.  Ensuring stable and

safe system operation under the requirements of satisfying

heterogeneity and adaptability is called assurance.  The aim is to

realize not only the coexistence of various modes, but also the

symbiosis of heterogeneous levels of user needs.  This technology

will realize assurance by actively accommodating heterogeneous

information and functions inside the system and allowing each

user to integrate such information and functions based on the user

level of need.  For example, the author integrates an equipment

management control system in which real-time property and

reliability are required and a logistic and sales system that quickly

processes a large volume of data in order to allow the linked

usage of these based on the purpose.  As a result, it has become

possible to conform flexibly to various needs from a large number

of users.  Needless to say, this is still a first step in symbiosis.

As has been seen, value concepts with respect to technology

have changed from such specif ic and static aspects as

improvement in terms of cost or reliability to the sense that true

value lies in the capability to change conforming to social

developments and the lifestyle of individuals.   It has also become

an important role of technology not only to contribute to the

stability of life, but also to enrich life by creating and adapting to

changes.  Enabling the symbiosis of heterogeneous systems is

assurance technology.  Before the word "assurance technology"

was coined, it had in fact already been examined in Japan.

Moreover, it came to be recognized around the world through its

being put into practical use by JR East.  In Japan, new

technologies and systems based on such value are being created.

However, regrettably, assessment of the creation of such value and

technology tends to be overlooked.  It is incumbent upon Japan to

identify changes, put such changes into practice, give birth to

technological development through the symbiosis of engineers and

users, and to disseminate these throughout the world.    
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