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B Abstract

Hydraulic excavators, one of the most widely-used pieces of construction machinery, evolved from the
mechanical shovels developed in the Western world for use in mining and civil engineering works the invention
of the steam engine in the Industrial Revolution. While hydraulic excavator first appeared in Italy in the late 20th
century, it was Japan that quickly introduced and developed it using domestic technology, and turned it into a
global trend. Fifty years after domestic production started, Japanese hydraulic excavators rank first in the world,
both technologically and commercially. They are also one of Japan’s key machinery exports. Hydraulic excavators
are in high global demand, a trend that should continue, as more infrastructure development and mining are
expected in China and other developing nations.

Underpinning the evolution of the hydraulic excavator in Japan was the eagerness of the government at the
time to quickly recover from World War Il and catch up with the developed nations. The use of machines on
construction sites was encouraged by the former Ministry of Construction, which was in charge of post-war
rebuilding efforts. By the time domestic production of hydraulic excavators began, these machines were already
being widely used in many public and infrastructure works as well as private city building projects amidst rapid
economic growth.

When the hydraulic system first arrived in Japan, it was still in its infancy and was incapable of smooth
movement. Faced with a growing demand for the hydraulic excavator, Japanese engineers worked to successively
improve the technology to the point where it could perform as detailed operation as a human hand. The durability
of the main structural parts also significantly increased, thanks to advances in materials and continuous efforts
for improvement based on analyses of damaged parts. as result, with improved maintainability, Japanese products
is became highest quality in the world-class product. By the mid-1980s, Japanese hydraulic excavators were the
most technologically advanced in the world. Even today, engineers continue to offer cutting-edge technologies,
continually working on new ways to reduce their environmental load such as conserving energy and reducing
emissions, in line with global trends.

Hydraulic excavators became popular in Japan for two reasons: firstly, the equipment was compact enough
to fit on small construction sites in Japan, and secondly, the market was very competitive-with so many
manufacturers producing hydraulic excavators, they had to deliver very good products at low cost in order to
survive. While Japanese hydraulic excavators account for the highest sales and most advanced technology in the
world, Japan’s commercial lead in the field has recently been threatened by China and South Korea. Nonetheless,
Japanese manufacturers continue lead the market, standing out from the competition with their customer-oriented
technologies, using information technology for after-sales monitoring of machines, checking on the operating
status, checking for any problems and offering maintenance tips to customers.

Hydraulic excavators move like human arms and can perform complex operations that no other machines can
do, with a power far greater than that of humans. It is because of these characteristics that new types of hydraulic
excavators are emerging in the domestic market, such as two-arm excavators and remote-controlled excavators,
which are playing key roles in disaster areas. These new types of excavators may be taking us one step closer to
humanoid robots.

This paper discusses the background and details of how Japanese technology came to produce the most
technologically advanced hydraulic excavators in the world in just half a century after their conception. It is the
hope of the author that readers will find this study a useful reference.
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Bl Abstract

This Survey on the Systemization of Industrial Technologies for Medicines systematically investigates
pharmaceutical technologies by tracing the history of the advancement. It starts with crude drugs (natural drugs
derived from minerals, plants, and animal substances), which have been used since the dawn of civilization.
Then modern science discovered the causes of many diseases, which led to research and development of new
medicines with specific mechanisms of action to eliminate those causes. Although crude drugs are rarely used
at present, some of their ingredients are highly effective and others have unigue mechanisms of action. These
ingredients have made a significant contribution to modern pharmaceutical drug discovery as a basis for the
advances of various technologies.

This paper consists of three chapters. The second chapter, History of Disease and Medicines, outlines the
history of pharmaceutical drugs used from the earliest civilizations to the present day.

This chapter consists of four sections. The first section is History from Ancient to Early Modern Times, which
narrates the history of crude drugs used together with remedies from witchcraft as well as the fight against
humankind’s greatest enemy, pandemic diseases, in Ancient Mesopotamia, China, and India through Greece and
Rome to the dawn of modern science.

The second section, The Dawn of Modern Science and Medicine describes how modern science identified and
isolated the active ingredients from crude drugs and the history of new pathogen discovery.

The third section, The Origin of Modern Pharmaceutical Drug discovery and Development explains how basic
sciences including immunology, chemotherapeutics, and pharmacology, have evolved into the modern medical
system for the scientific drug development. This section also examines the circumstances of the pharmaceutical
industry in Japan which started behind Western countries.

The fourth section, From New Medicines to Improved Medicines and Innovative Medicines, describes the
process of the rapid evolution in Japan of pharmaceutical development after the Second World War using the
cases of B -receptor antagonists and digestive, anti-inflammatory, and central nervous system medications as
example.

The third chapter, Technological Advancement of Pharmaceutical Drug Discovery and Development through
Systems Science, illustrates the process of drug development and technological innovation driven by advances
in science. In the late 20th century, drug development became too complex to be accomplished just by
pharmacologists and specialists in organic synthesis, evolving into a multidisciplinary science that necessitated a
wide range of expertise. This process of evolution is also presented in the third chapter.

The fourth chapter discusses the advances of pharmaceutical drug discovery and development from modern
times to the present using the example of lifestyle-related diseases, which have attracted attention as one of
the most common health issues in current society. The drugs that have undergone research and development
for lifestyle-related diseases are systematized, especially medications for diabetes, high blood pressure,
hyperlipidemia, thrombosis and clotting disorders, and hyperuricemia.

In addition to drugs for lifestyle-related diseases discussed in this paper, there are numerous medicines
available for a wide range of diseases such as central and peripheral nervous system disorders, cardiovascular
diseases, heart failure, respiratory diseases, urinary tract disorders, hormonal and endocrine disorders, digestive
tract disorders, rheumatism and inflammation, allergic and immune disorders, sensory disorders, bacterial and
viral diseases, cancers, orphan and rare diseases, and medications such as anesthetics in surgery. The details of
these drugs will be described in other papers.

This paper outlines the history of drug development such as B -receptor antagonists, and digestive, central
nervous system, and anti-inflammatory related drugs, as mentioned above, because these were the first drugs
created by the modern pharmaceutical drug discovery and development system and thus are closely related to
advances of pharmaceutical development technology. This technology has evolved rapidly since the Second
World War, and is becoming an established system at present.

Advancement in genetic engineering has enabled us to utilize the genes of different species since around
1972. Application of this biotechnology has opened up the way to develop the biological medicines, which are
now growing in number. This progress is briefly summed up in this paper, and the details such as the antibody
medicine will be covered in another opportunity.

This figure (Fig.0-1) outlines the discussion of the present paper. The history of medicines for infectious
diseases and that of other medicines are shown separately in two chronological flow charts.

Analytical studies on the ingredients of crude drugs started in the 19th century. Afterword, advancements in
fields of sciences such as pharmacology and organic chemistry led to establishment of the pharmaceutical drug
discovery and development process, and a variety of new drugs have been developed, with some being based on
theory and some being discovered by chance. Researchers first tackled the development of simple medicines that
were easy to develop by using pharmaceutical technology, and then gradually expanded their efforts to include



medicines for complex diseases. After the human genome was first mapped in 2000, the attention of researchers
has recently focused on personalized and regenerative medicine.

A scientific approach to the infectious diseases, involving immunotherapy and chemotherapy, also emerged in
the 19th century, when many pathogens were discovered after years of fighting against this enemy. Since the
invention of antibiotics in the-mid 20th century, treatment of infectious diseases has been significantly improved,

saving countless lives.

In conclusion, this survey systematizes the technologies for developing medications by tracing the advances
from crude drugs to scientific development of modern medicines along with the historical background.
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B Abstract

Information and communication technology is indispensable in daily life. Information and communication
technology has existed since ancient days in such forms as the beacon, for example, for emergency
communications. Today's information and communication technology relies on electronics. The technology started
as the telegraph, invented by Morse around 180 years ago, and 40 years later the telephone was invented. We
now enjoy the benefits of living in a world of advanced information communication thanks to technologies
developed over many years.

Exchange systems enable information communication between people, people and machines, and between
machines. Telephone exchanges began around 140 years ago operated by people, but in the early years of the
20th century, a switching system was invented by which exchange operations were executed automatically.

This report is a systematic study of the development of exchange system technologies in Japan. Automatic
exchange systems such as the step-by-step, crossbar switching, and electronic exchange system were developed
incrementally. In the early days, exchange systems were introduced from Europe and the United States, as were
other technologies. However, researchers and engineers in Japan actively worked to independently develop
exchange systems. Before World War I, there was a pioneering project for an experimental electronic exchange
system: the first electronic exchange system in the world. Then, after many years of inactivity, crossbar switching
systems were imported for technological tests in late 1955. This reawakened the desire in Japanese researchers
and engineers to develop their own switching system. Moreover, research on electronic exchange systems began
in parallel. As such, research and development for switching systems were very much activated in Japan. Then,
in the mid-to-late 1950s, Japanese researchers invented fundamental technologies for digital electronic exchange
in the form of the time slot interchange method and parallel PCM switching. These technologies led to digital
switching system development after 1965.

The practical and economical crossbar switching system was successfully developed around 1965. The
system played a very important role in improving the information and communication environment in Japan. In
parallel to the development of the crossbar system, research on electronic exchange systems was continued and
significant contributions to international standardization were made. After much work, an analog electronic
exchange system was developed and introduced, followed by a digital electronic exchange system. Following the
advanced technology of Europe and the United States, our predecessors succeeded in developing superior
exchange systems by way of extraordinary effort, coming up from behind to eventually overtake in true Japanese
style. As a result of many years of research on and development of exchange system technology, Japan was
finally standing on top of the world in 1988, with the provision of Integrated Services Digital Network (ISDN). This
survey studies switching technology up until just before the start of the 21st century.
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