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A seat reservation system that has revolutionized sales services
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The JR Group's seat reservation system MARS is a system developed to automate the reserved-seat ticket
reservation and sales work that was manually performed by the staff. Since the first machine was developed in
1960, it has continued to evolve for half a century, and now it is a system that can reserve and sell various travel
products such as tickets and reserved tickets from about 10,000 terminals. Here, we will introduce the development
process of the seat reservation system MARS and the relationship between the research institute, from the
development of the first unit to the present through the division and privatization of the former Japanese National

Railways (former Japanese National Railways).
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Introduction
In transportation such as railroads, there is a capacity that can be used for each operation service, and in the
case of seating service, it is necessary to manage each seat. As the name implies, the seat reservation

system is a system for reserving seats for the desired user.



Even before the introduction of the computer system, there was a seat reservation procedure, which was
done manually by the staff using the ledger and telephone communication. Figure 1 shows the scenery of
the old Japanese National Railways in such an era. Describe the seat reservation status of each train placed
on the central turntable

A staff member sat around the ledger and changed the items in the ledger in response to inquiries from the
station.

As the number of trains with reserved seats increased as the number of trains operated increased, it was
clear that the above-mentioned handwritten ledger system could not be used. A seat reservation system has
been developed and put into practical use along with the development of computer technology to improve

its efficiency.

Figure 1 Manual seat reservation (Source: JNR 100-year history photo version)
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Seat reservation system
Currently, at JR Group stations, such reservations are processed at the sales counter called the Midori no
Madoguchi. In addition, instead of operating the staff, users can now operate the terminal of the station to purchase
reserved seat tickets or reserve seats via the Internet. The seat reservation system that realizes such a function is
called Mars. In the alphabet, it is written as MARS, which means Multi-Access Reservations System, but at the

beginning of development, it was a Magnetic electronic Automatic Reservation System.



The first system put into practical use was Mars 1 of the former JNR, which started operation in 1960, but not only
the former JNR but also Kinki Nippon Railway developed its own system at the same time, and other trains with
reserved seats were developed. Odakyu Electric Railway, Seibu Railway, Tobu Railway, Keisei Electric Railway,

Nankai Electric Railway, etc. that operate also have systems.
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Activities of Railway Technical Research Institute

The research and development for the realization of Marus was promoted by the Railway Technical Research
Institute (Railway Technical Research Institute), which was a research institute attached to the former JNR
headquarters, and the current Railway Technical Research Institute. There are two pioneers as the main figures
who led the research and development. One is Mamoru Hosaka, who became a professor at the University of
Tokyo 1). The other is Professor Yutaka Ohno, who became a professor at Kyoto University 2).

According to Article 3) of the Information Processing Society of Japan, where Professor Hosaka, who started
research on seat reservation systems, wrote his memories at that time, he was initially engaged in research on
vehicle motion at the Railway Giken, but in 1952 he was fully engaged in research on vehicle motion. He went to
the United States as a bright international student, where he chose information and control as his research field.
After returning to Japan, we held a computer study session and promoted exchanges with the communication
section of the former Japanese National Railways headquarters. It is written that while he was watching seats and
passengers on a train departing from Ueno one day, he came up with an efficient method of seat selection and
vacancy search on a computer. After that, research proceeded in earnest, and in 1957, a machine called the Bendix
G 15 small computer in the United States was introduced as a tool to be used for research by consulting with the

boss of the laboratory (Fig. 2).
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Figure 2 Bendix G-15 D
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After that, Professor Yutaka Ohno joined the research group as a core member, and in January 1960, Mars with 12
terminals in collaboration with Hitachi, Ltd., which responded to the open call for hardware development in
response to the decision to promote the development of the former JNR headquarters. 1 was put into practical use.
Mars 1 is currently preserved in the Railway Museum (Fig. 3). After that, both teachers contributed to the

development of Japanese information technology as pioneers of large-scale online real-time systems.
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Figure 3 Mars 1 on display at the Railway Museum

(Photographing cooperation: Railway Museum)
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Development of practical system
Mars 1 developed mainly by Railway Technical Research Institute did not have a ticketing function, but the
effectiveness of automation by the system was recognized from the good results of its sales test, and Mars 101
was developed as a full-scale practical system in 1964. It started operation in February. Mars 101 is on display at
the National Museum of Nature and Science (Fig. 4). However, the seats on the Tokaido Shinkansen, which
opened after that, were not covered by Mars 101, and the seats on the Shinkansen from Mars 102, which went
into operation in September 1965 the following year, were also covered. Furthermore, 103 (September 1968),
201 (June 19609, targeting groups / groups) and 104 (January 1970) operated in parallel with 103, and at this

point all reserved seats were targeted.
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Figure 4 Mars 101 on display at the National Museum of Nature and Science

(Photographing cooperation: National Museum of Nature and Science)
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In October 1965, the Midori no Madoguchi was opened to efficiently sell a large number of reserved-seat tickets
and complicated ticket issuance requests. Figure 5 shows the initial ticket office, and Figure 6 shows the staff

operating the terminal.
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Figure 5 Early Midori no Madoguchi (Source: Photograph version of the 100th Anniversary of the National
Railways)
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Figure 6 Personnel operating the terminal
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In this way, Marus improved its performance and functions, but due to problems due to the development of the
system in small steps, Marus 105 (Fig. 7), which reviewed the functions and configurations again, was released in
September 1972. It is now in operation and has been clearly positioned as a comprehensive passenger sales system

that supports a wide range of passenger railway businesses, not just a seat reservation system. In Marus 105, a new



terminal called N type was introduced, and a pin was inserted into a metal page that moves like turning a notebook
to specify a station or train, and ticket printing became a general-purpose typewriter type. I did. Over time, the
performance of computers has improved, and nowadays, general computers are used instead of such dedicated
machines. The development project for Mars 105 is a large-scale project, and Masanori Ozeki, the first deputy

director of the Railway Technical Research Institute, acted as the project leader.
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Figure 7 Mars 105 (Source: Mars 105 Comprehensive Report)
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The Tokyo National Railways' second electrical construction bureau, which was the former JNR's construction



organization, and later the Tokyo System Development and Construction Bureau were in charge of the
development of these systems, and the Mars 301 was put into operation in 1985 as the last Mars of the former JNR.
In this way, the construction bureau took the lead in developing the practical system, but the Railway Giken
continued to support the introduction of new system functions and new technologies, and the researchers
temporarily headquartered. I also worked as a staff member of the Information Systems Department and the
Construction Bureau of. In the development of new functions and terminals, technical issues were raised from the
head office to the Railway Technical Research Institute, research and development and trial production were
carried out, and the results were put into practical use.

At the time of the transition to JR due to the private division of the former Japanese National Railways in 1987,
Railway Information Systems Co., Ltd. (JR System) was established to take over Mars and other information
communication systems nationwide, and since then, JR Systems have been used by passenger railway companies.
In response to the request of Mars, we developed and operated a new Mars, and Mars 305 was in operation in 1993
and Mars 501 was in operation in 2004. Mars 501 handles reserved tickets, non-reserved seat tickets, tickets,
commuter passes, specially planned rides, rental car tickets, event tickets, etc., and manages and sells
approximately 1 million seats. The size of each ticket type has been unified to a magnetized ticket with a width of

85 mm so that it can be used with automatic ticket gates.
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Mars as a social infrastructure



Mars is now positioned as a social infrastructure. The number of trains and the number of seats sold have seasonal
fluctuations due to annual fluctuations in demand, and sales start one month before train operation, so it is
enormous at 10 o'clock, which is the busiest season. Number requests are sent from terminals nationwide. In order
to realize a large amount of processing at high speed, the latest technologies at that time are applied, such as
speeding up processing at ecach terminal, shortening network communication time, and adopting a high-
performance CPU in the central system. As a result, the system is designed to withstand processing requests of
about 250 cases / second, and the response time to each terminal is about 6 seconds.

The terminal device is also connected to the nearest access point via a dedicated line, and high-speed and highly
reliable communication is performed with the host computer using the IP communication service, which is a
nationwide network called JR Net. going. Terminals connected to Mars include not only staff-operated terminals
and customer-operated terminals, but also terminals that display real-time vacant seats. JR companies also offer
reservations from mobile terminals and PCs via the Internet, and as a common service, there is also an Internet
vacancy inquiry service using the JR Cyber Station.

Because we manage and sell a large amount of information in this way, if some kind of failure occurs and the
system stops, it will have a great impact on society and will be covered in the news. In order to realize stable
system operation, various measures to ensure reliability have been taken in the system configuration, and the
operating rate of 99.999% is maintained. Techniques for improving reliability include a load-sharing configuration
for load balancing (processing is distributed to multiple CPUs and processing continues even if one fails) or a hot
standby configuration (always on standby). A CPU is prepared, and even if a running CPU fails, processing will

be transferred to the CPU that has been waiting for a short time).
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Contribution to sales service innovation
The seat reservation system has brought about the following innovations in sales services.
(1) Quick and large number of seat management
It was clear that it was impossible to reserve seats manually in an era when new routes and trains continued to be
expanded, such as the opening of the Shinkansen. By managing a large number of seats with an advanced
processing system and being able to sell efficiently with a staff-operated window terminal or customer-operated
terminal, it is possible to expand the number and types of seats as a service without worrying about management,
and technology in sales strategy. It is natural, but very important, to remove the restrictions.
(2) High reliability
It seems that mistakes such as double sales were not uncommon when seats were managed manually, but now it is
extremely rare. The seat reservation system, which has a role as social infrastructure, is a system that cannot be
stopped. No matter how sophisticated you are, frequent failures can be confusing, but it is important that they are
rare.
(3) Sales of other travel-related products
For users, the railroad is one means of transportation, and it is unlikely that the trip will be completed by itself.
Mars is connected to the systems of other companies (rental car companies, major travel agencies, credit card
companies, etc.) so that users can conveniently purchase various tickets necessary for travel only at the railroad
window. For this reason, Mars is now called a comprehensive passenger sales system, not just a seat reservation
system.
(4) Analysis and management of sales seats
Since all seat sales results are stored in the system as data, what is the tendency for reserved seats to be purchased
from the start of sales, what is the difference between trains that sell well and trains that do not, and the overall
sales amount In recent words, it has become a valuable source of information as big data. Actual data on how the
reserved and sold seats are being sold is provided to each company and reflected in sales measures such as train
settings so that each passenger railway company can carry out these analyzes. There is a possibility that it can be

used for considering various measures such as flexible handling of unreserved seats and reserved seats.
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conclusion
Here, we introduced Mars, a seat reservation system that is an advanced large-scale online real-time system that
has realized a green window.

Previously, all train tickets were paper, but recently mobile terminals such as IC cards and smartphones have
become available. This is possible because various data are digitized as a seat reservation system, and it is possible
because the seat reservation system, which is a ticketing system, has the ability to support the latest technology in
line with the progress of the ticket gate system. Recently, it has become possible to transfer seat reservation
information to a mobile terminal used in the Shinkansen and omit the ticket gate in the car, or to board the
Shinkansen with just an IC card.

The seat reservation system will continue to make endless progress in order to flexibly incorporate them in

response to advances in information technology and to realize new services introduced by railway companies.
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