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(54)
SCHEDULE EDITING PROGRAM

(67)  Train lines can be effectively created, shared by
a plurality of users. Upper users can edit the train lines
created by general users and make engagement person
change. A diagram management server stores user in-
formation defining a relationship between a login user
and an authority level; train line information; and authority
setting information defining a relationship between a cre-
ation person having edit authority of the train line and an
upper user in database. When the login user is defined
as upper user of the creation person in the authority set-
ting, the diagram edit terminal requests register and up-
date of the train line information created by the creation
person based on authority level of the login user, and the
diagram management server resisters and updates the
train line information. Then, from database, the diagram
edit terminal acquires the train line information that the
login user has the edit authority, and displays the train
line information.
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is based upon and claims the
benefit of priority from the prior Japanese Patent Appli-
cation No. 2011-229904, filed on October 19, 2011, the
entire contents of which are incorporated herein by ref-
erence.

FIELD

[0002] Embodiments of the present invention relate to
a train diagram edit system, a train diagram edit method,
and a train diagram edit program.

BACKGROUND

[0003] In general, a railway operation company inputs
data such as a departure time and an arrival time in each
train station and a distance (kilometers) between adja-
cent stations to a server such as a work station, thereby
creating diagram data in advance. Thereafter, the dia-
gram data is displayed on a screen as an operation dia-
gram (hereinafter referred to as a "diagram"). Using the
diagram, a train operation is managed. For example, the
diagram is a graph where a vertical axis represents a
distance from a starting station (reference), a horizontal
line represents a time, and an operation station name is
on the vertical axis showing the distance between sta-
tions. One train operation is expressed as one line (train
line) on the diagram.

[0004] In addition, an amount of the diagram data be-
comes quite large in proportion to the number of the op-
erations oftrains and the number of departure/arrival sta-
tions. Therefore, the diagram data is often created by a
plurality of users by a collaborative work. Accordingly, a
train diagram edit system is constructed by connecting
a plurality of edit terminals to a server via networks to
share the work. By using the network, the diagram data
can be shared by the respective terminals placed in a
company. In this case, the whole diagram data is man-
aged exclusively, and consistency is kept. For example,
the diagram edit system uses (1) a method of designating
otherusers that can share the created diagram data upon
registration, and allowing the users other than the crea-
tion person to refer a work status, (2) a method of tem-
porarily lending other users a part of an edit authority of
the diagram data, and exclusively managing the diagram
data or the like.

[0005] The following documents relate to the above-
described technology, the entire contents of which are
incorporated herein by reference.

Patent Document 1: Japanese Patent Application
Laid-open No. 2007-62554
Patent Document 2: Japanese Patent Application
Laid-open No. 2006-27555
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SUMMARY OF INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION

[0006] As described above, when the creation of the
diagram data is shared by a plurality of users (creation
persons) on the network, an arrangement work is nec-
essary to provide one diagram as a whole by modifying
and changing the data in order to keep the consistency
of the diagram data created by each creation person.
However, in the above-mentioned diagram edit system,
it is difficult to do such a work on the terminals via the
network, because only the train numbers and the oper-
ation numbers are added to the train line displayed on
the screen of the system. Therefore, a department man-
ager cannot find out a department where the creation
person belongs to and a name of the creation person by
only referring to the train line. In addition, the system did
not have a structure that only the diagram data to be
managed can be extracted from a large amount of data
created by a plurality of creation persons for mutual com-
parison. In particular, the trains may be mutually operated
across companies (or across countries) in recent years.
Therefore, the collaborative work in this case may be
accompanied by great difficulties.

BRIEF DESCRIPTION OF THE DRAWINGS
[0007]

Fig. 1is a configuration diagram showing an example
of a train diagram edit system according to a first
embodiment;

Fig. 2 is a hardware configuration example of a dia-
gram management server and diagram edit termi-
nals shown in Fig. 1;

Fig. 3 is a block diagram showing an overall config-
uration example of the diagram management server
and the diagram edit terminal;

Fig. 4 shows a specific example of a stored content
of a train line operation plan table shown in Fig. 3;
Fig. 5 shows a specific example of a stored content
of an authority setting information table shown in Fig.
3

Fig. 6 shows a specific example of a stored content
of a user information table shown in Fig. 3;

Fig. 7 shows a specific example of the train line reg-
ister and update screen displayed on the diagram
edit terminal shown in Fig. 1;

Fig. 8 shows a specific example of the train line dis-
play screen displayed in the diagram edit terminal
shown in Fig. 1;

Fig. 9 is a table for illustrating a data transition of the
train line operation plan table before and after the
train line coupling processing;

Fig. 10 is a table for illustrating data transition of the
authority setting information table before and after
the train line coupling processing;
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Fig. 11 shows specific examples of the train line cou-
pling in the same department on the train line display
screen displayed on the diagram edit terminal shown
in Fig. 1;

Fig. 12 is a table for illustrating data transition of the
train line operation plan table before and after the
train line bulk coupling processing per train operation
date;

Fig. 13 is a table for illustrating data transition of the
authority setting information table before and after
the train line bulk coupling processing per the train
operation date;

Fig. 14 is a sequence diagram showing a specific
example of train line register processing in the dia-
gram edit system shown in Fig. 1;

Fig. 15is a flow chart showing a specific example of
train line display processing in the diagram edit sys-
tem shown in Fig. 1;

Fig. 16 is a sequence diagram showing a specific
example of processing of changing the engagement
person of the train line in the diagram edit system
shown in Fig. 1;

Fig. 17 is a sequence diagram showing a specific
example of the train line coupling processing in the
diagram edit system shown in Fig. 1;

Fig. 18 is a sequence diagram showing a specific
example of train line bulk coupling processing per
the train operation date in the diagram edit system
shown in Fig. 1;

Fig. 19 shows a specific example of the authority
setting information table according to a second em-
bodiment;

Fig 20 shows a specific example of the user infor-
mation table in the train diagram edit system accord-
ing to the second embodiment;

Fig. 21 is a table for illustrating data transition of the
train line operation plan table before and after the
train line coupling;

Fig. 22 is a table for illustrating data transition of the
authority setting information table before and after
the train line coupling;

Fig. 23 shows a specific example of the train line
coupling in different departments in the train line dis-
play screen displayed on the diagram edit terminal
shown in Fig. 1;

Fig. 24 shows a specific example of a stored content
of the authority setting information table in the train
diagram edit system according to a third embodi-
ment; and

Fig. 25 shows a specific example of a stored content
of the user information table in the train diagram edit
system according to the third embodiment.

DETAILED DESCRIPTION

[0008] A traindiagram edit system according to an em-
bodiment of the present invention is configured of a dia-
gram management server that unifies the management
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of train line information including at least train numbers,
train operation dates, operation stations, departure times
and arrival times, and a plurality of diagram edit terminals
that are network-connected to the diagram management
server, and edit the train line information.

[0009] The diagram management server includes a
data base unit and a data register and update unit. The
data base unit stores user information that defines a re-
lationship between alogin user ona diagram editterminal
and an authority level; train line information; and authority
setting information that defines a relationship between a
creation person having an edit authority of the train line
information and an upper user above the creation person.
The data resister and update unit resisters and updates
the data base unit upon request of the diagram edit ter-
minals.

[0010] Also, the diagram edit terminal includes a data
edit unit, a train line acquisition unit, and a train line dis-
play unit. The data edit unit edits the authority setting
information and the train line information created by the
creation person based on input information by the upper
user, and requests register and update processing of the
edited data to the data register and update unit, when
the login user is defined as the upper user of the creation
person in the authority setting information. The train line
acquisition unit acquires the train line information where
the login user has the edit authority from the data base
unit. The train line display unit displays the acquired train
line information. The train diagram edit system according
to the embodiment of the present invention can effective-
ly create the train line shared by a plurality of users. Also,
there can be provided a diagram edit system and a dia-
gram edit method that the upper user can easily edit the
train line created by a general user and change the en-
gagement person.

[0011] Hereinafter, embodiments of the presentinven-
tion will be described with reference to the drawings.

<Embodiment 1>

[0012] Fig. 1 shows an overall configuration of a train
diagram edit system according to the first embodiment.
As shown in Fig. 1, the train diagram edit system is con-
figured of a diagram management server 1 that unifies
the management of train line information including at
least train numbers, train operation dates, operation sta-
tions, departure times and arrival times, and a plurality
of diagram edit terminals 3 that are connected to the di-
agram management server 1 via a network 2, and newly
create train line information or edit the created train line
information. The train line information newly created or
edited in the diagram edit terminals 3 is saved and man-
agedinadatabase of the diagram management server 1.
[0013] Fig. 2 shows a hardware configuration of the
diagram management server 1 and the diagram edit ter-
minals 3 shown in Fig. 1. As shown in Fig. 2, a computer
used for the diagram management server 1 and the di-
agram edit terminals 3 is configured of a CPU (Central
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Processing Unit) 11, a ROM (Read Only Memory) 12, a
RAM (Random Access Memory) 13, an input output in-
terface 14, a system bus 15, an input apparatus 16, a
display apparatus 17, an auxiliary storage apparatus 18
and a communication apparatus 19.

[0014] The CPU 11 is a processing apparatus for ex-
ecuting various arithmetic processing using a program
or data stored in the ROM 12 or the RAM 13. The ROM
12 is a read-only storage apparatus that stores a basic
program and an environment file for a computer opera-
tion. The RAM 13 is a storage apparatus that stores a
program executed by the CPU 11 and data for executing
the program, and can enable highspeed reading and writ-
ing. The input output interface 14 is an apparatus and a
program that mediate a connection between a variety of
hardware and the system bus 15. The system bus 15 is
an information transmission path shared by the CPU 11,
the ROM 12, the RAM 13 and the input output interface
14.

[0015] To the input outputinterface 14, hardware such
as the input apparatus 16, the display apparatus 17, the
auxiliary storage apparatus 18 and the communication
apparatus 19 is connected. The input apparatus 16 is an
apparatus that processes an input from a user, and is a
key board or a mouse, for example. The display appara-
tus 17 is an apparatus that displays a calculation result
and a creation screen to a user, and may be a CRT, a
liquid crystal display, a plasma display and the like, for
example. The auxiliary storage apparatus 18 is a high-
capacity storage apparatus that accumulates programs
and data, and is a hard disk apparatus, for example.
[0016] Fig. 3 is a block diagram showing an overall
configuration example of the diagram management serv-
er 1 and the diagram edit terminal 3. As shown in Fig. 3,
the diagram management server 1 includes a server side
communication unit 101, a data base unit 102, a user
authentication unit 103, a data extraction unit 104, a data
coupling possibility determination unit 105, a data regis-
ter and update unit 106 and an engagement person
change message unit 107.

[0017] The server side communication unit 101 is an
interface for data communication with a terminal side
communication unit 301 described later, receives data
sent from the diagram edit terminals 3, outputs the data
to the user authentication unit 103, the data extraction
unit 104, the data coupling possibility determination unit
105, the data register and update unit 106 and the en-
gagement person change message unit 107 as appro-
priate, and send processing results in respective units to
the diagram edit terminals 3.

[0018] The data base unit 102 is a storage apparatus
that stores the user information that defines the relation-
ship between the login user using the diagram edit ter-
minal 3 and the authority level; the train line information;
and the authority setting information that defines the re-
lationship between the creation person having the edit
authority of the train line information and the upper user
above the creation person. Here, information is held with-
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in a train line operation plan table 102A, an authority set-
ting information table 102B and a user information table
102C.

[0019] Fig. 4 shows a specific example of a stored con-
tent of the train line operation plan table 102A shown in
Fig. 3. Here, the train line operation plan table 102A in-
cludes, in data items, train numbers for identifying the
train lines, train operation dates, orders of operation, P/S
(pass/stop), operation stations (departure/arrival sta-
tions and non-stop stations), platform numbers used in
the operation station, departure times and arrival times.
Any information other than these may be included. The
table 102A may be configured of a part of the above-
described information, and the other information may be
determined separately by calculation, or may be provided
from other data base where necessary.

[0020] Fig. 5shows a specific example of a stored con-
tent of the authority setting information table 102B shown
in Fig. 3. Here, the authority setting information table
102B includes, in data items, the train numbers, the train
operation dates, the authority levels, the creation persons
and department managers. Any information other than
these may be included. The table 102B may be config-
ured of a part of the above-described information, and
the other information may be determined separately by
calculation, or may be provided from other data base
where necessary.

[0021] Fig. 6 shows a specific example of the user in-
formation table 102C shown in Fig. 3. Here, the user in-
formation table 102C includes, in data items, a user ID,
the authority level, the department and the department
manager. Any information other than these may be in-
cluded. The table 102C may be configured of a part of
the above-described information, and the other informa-
tion may be determined separately by calculation, or may
be provided from other data base where necessary.
[0022] The authority levels held in the authority setting
information table 102B and the user information table
102Cinthe diagram managementserver 1 are as follows:
[Authority 0]: An authority level representing the creation
person, as the general user, who can edit only the train
line where an own user ID is set in a user row of the
authority setting information table 102B.

[0023] [Authority 3]: An authority level representing the
department manager user who can edit all of the train
lines where an own user ID is set in a department man-
ager row of the authority setting information table 102B.
[0024] The user authentication unit 103 is a program
to authenticate the user by referring to the user informa-
tion table 102C based on the user ID and an input pass-
word of the user who uses the diagram edit terminal 3.
The authority level of the login user acquired upon the
authentication is output to the data extraction unit 104
together with the user ID.

[0025] The data extraction unit 104 extracts the train
line information to be displayed from the train line oper-
ation plan table 102A at a diagram edit terminal 3 side
depending on the authority level of the login user acquired
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by the user authentication unit 103, and sends the train
line information to the diagram edit terminal 3 via the
server side communication unit 101.

[0026] The data coupling possibility determination unit
105 is a program to determine whether it is possible to
perform a train line coupling processing by acquiring an
operation station, an order of operation, a departure time
and an arrival time included in the train line information
about the former train and the later train from the train
line operation plan table 102A, when the train line infor-
mation on a same date of the train operation to be coupled
is acquired at the diagram edit terminal 3 side.

[0027] The data register and update unit 106 is a pro-
gram to register and update the train line information up-
on register and update request from the diagram edit
terminal 3.

[0028] The engagement person change message unit
107 is a program to notify an engagement person change
message to the diagram edit terminal 3 used by the
changed creation person, and to output new train line
information in real time, when the creation person in the
train line information stored in the train line operation plan
table 102A is changed by register and update processing
in the data register and update unit 106.

[0029] The diagram edit terminal 3 includes the termi-
nal side communication unit 301, an input unit 302, a
data edit unit 303, a train line acquisition unit 304, a train
line display unit 305, a train line coupling unit 306 and a
train line bulk coupling unit 307.

[0030] The terminal side communication unit 301 is an
interface for data communication with the server side
communication unit 101, sends data outputted from the
input unit 302, the data edit unit 303, the train line acqui-
sition unit 304, the train line display unit 305, the train
line coupling unit 306 and the train line bulk coupling unit
307 to the server side communication unit 101, and out-
puts the data received form the server side communica-
tion unit 101 to each unit as appropriate.

[0031] The input unit 302 is an input interface for a
terminal user to input information to the data edit unit
303, the train line acquisition unit 304, the train line cou-
pling unit 306 and the train line bulk coupling unit 307 in
a variety of an input screen etc.

[0032] The data editunit 303 is a program to send train
line information including the train numbers, the train op-
eration dates, the operation stations, the departure times
and the arrival times inputted by the upper user such as
the department manager in the train line register and up-
date screen and the authority setting information includ-
ing the department, the authority level and the user ID to
the diagram management server 1, and request the reg-
ister and update of the train line information and the au-
thority setting information stored in the data base unit
102. In this regard, a train line register and update screen
is displayed under the condition that the user authenti-
cation is completed between the diagram management
server 1 and the diagram edit terminal 3. Fig. 7 shows a
specific example of the train line register and update
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screen displayed on the diagram edit terminal 3 shown
in Fig. 1. Information about the train operation station
(the departure/arrival station) and time are held in the
train line operation plan table 102A. The train line is de-
termined uniquely by a combination of the train number
and the train operation date. The authority level, the de-
partment and the user ID for each train line are held in
the authority setting information table 102B. Correspond-
ing to registered information in the train line operation
plan table 102A and the authority setting information ta-
ble 102B, the user information table 102C also holds the
relationship between the user ID and the upper user, i.e.,
the department manager as user default information,
whereby the creation person and the department man-
ager can be retrieved using the train number as a key at
a diagram management server 1 side.

[0033] The data edit unit 303 has a function that edits
the authority setting information and the train line infor-
mation created by the creation person based on the input
information by the department manager (the upper user),
and requests the register and update processing of the
edited data to the dataregister and update unit 106, when
the login user is defined as the department manager (the
upper user) of the creation person (the general user) in
the authority setting information.

[0034] The train line acquisition unit 304 is a program
to request extraction of all of the train lines where the
login user has the edit authority to the data extraction
unit 104 of the diagram management server 1, and to
acquire the train line information stored in the data base
unit 102 and the authority setting information correspond-
ing thereto. The train line display unit 305 is a program
to create and display the train line display screen based
on the train line information and the authority setting in-
formation acquired at train line acquisition unit 304. Spe-
cifically, as the creation person is held per the train
number in the authority setting information table 102B
and the department is held per the user ID in the user
information table 102C, the user ID is taken out from the
authority setting information table 102B using the train
number as akey, and the departmentinformation is taken
out from the user information table 102C using the user
ID as a key. Then, the information extracted at the dia-
gram management server 1 side is sent to the diagram
edit terminal 3 side, and the user ID of the creation person
and the department where the creation person belongs
to are displayed per the train line in the train line display
screen.

[0035] Fig. 8 shows a specific example of the train line
display screen displayed in the diagram edit terminal 3
shown in Fig. 1. Here, a vertical axis represents a dis-
tance, and a horizontal axis represents a time. Operation
station names are put on the vertical axis in accordance
with the order of operation. In addition, the train line in-
formation is represented by an arrow line within a coor-
dinate. The train number, the user ID and the department
are shown close to the train line, thereby finding out the
user who is the creation person of the train line as well
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as the department the user belongs. Also, the authority
setting information held at the diagram management
server 1 is displayed on the screen of the diagram edit
terminal 3 together with the train line information.
[0036] The train line coupling unit 306 is a program to
couple the trainline information about two trains operated
on the same date created by the user having the authority
level lower than the login user into new train line infor-
mation based on a result of comparison of the orders of
operation, the operation stations, the departure times and
the arrival times, and to request the register and update
of the data base unit 102 to the data register and update
unit 106 based on the new train line information. Even if
the train line information about two trains is created by
the user having the authority level notlower than the login
user, it may be coupled, where special permission is
made. Before executing coupling processing, the data
coupling possibility determination unit 105 of the diagram
management server 1 is requested to determine whether
ornotitis possible to perform the coupling. The coupling
is executed only when a notice that the coupling is pos-
sible is received from the data coupling determination
unit 105. Specifically, when the department manager is
the login user, two train lines created by the department
manager’s own department can be coupled into one train
line, where the arrival time is before the departure time
in the same station among the train lines in the same
department shown on the screen of the diagram edit ter-
minal 3.

[0037] Figs. 9 and 10 are tables for illustrating data
transitions of the train line operation plan table 102A and
the authority setting information table 102B before and
after the train line coupling processing, respectively.
Here, shaded two records are coupled, and the new train
line information is registered. The two records before
coupling are deleted, and the train number 111A, which
is the number of the former train, is taken over as a new
train number of the new train line information.

[0038] Alternatively, the train number 112A that is the
later train or the train number separately designated by
the user may be used as the train number added to the
new train line information. For example, when the crea-
tion persons of the two train lines are the user A and the
user B, it is possible to disperse the workload by desig-
nating a user C. When the train number where the user
ID of the department manager is set in a creation person
row is used, it is possible to transfer the edit authority of
the train line after the coupling to the department man-
ager, and to limit the edit by the general user. In other
words, the train line can be effectively created by sharing
by a plurality of the general users, and can be advanta-
geously adjusted finally by the department manager in a
bulk management.

[0039] Fig. 11 shows specific examples of the train line
coupling in the same department on the train line display
screen displayed on the diagram edit terminal 3 shown
in Fig. 1. Here, there is shown that the display on the
screen is changed corresponding to the data transitions
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shown in Figs. 9 and 10 above.

[0040] The trainline bulk coupling unit 307 is a program
to extract and display, as a candidate, other train oper-
ation date having the train number according to the cou-
pling processing executed in the train line coupling unit
306 when the bulk coupling of the train line is requested
by the login user on the train line display screen, and to
execute the coupling processing similar to that executed
in the train line coupling unit 306 about the train operation
date selected by the user.

[0041] Figs. 12 and 13 are tables for illustrating data
transitions of the train line operation plan table 102A and
the authority setting information table 102B before and
after the train line bulk coupling processing per the train
operation date, respectively. Here, shaded five records
are on the train operation date (2011/07/02) designated
by the user. The train lines (2 records) of the train number
112A on the same date are coupled to the train line of
the train number 111A, and the new train line information
is registered. In other words, the records show the case
where the same processing as the train line coupling
processing on the train operation date (2011/07/02) illus-
trated in Figs. 9 and 10 applies to the case that other
train operation date (2011/07/01) is designated.

[0042] Hereinafter, the operation of the train diagram
edit system configured as described above will be de-
scribed in detail referring to Figures.

[0043] Fig. 14 is a sequence diagram showing a spe-
cific example of train line register processing in the dia-
gram edit system shown in Fig. 1.

[0044] In S1401, the diagram edit terminal 3 creates
the train line information it is in charge of.

[0045] InS1402, the diagram edit terminal 3 sends the
train line information created at S1401 to the diagram
management server 1.

[0046] In S1403, the diagram management server 1
receives each train line information created at the dia-
gram edit terminal 3 used by the creation person of the
train line (the general user).

[0047] In S1404, the diagram management server 1
takes out the authority setting information from the train
line information received at S1403, and stores it on the
authority setting information table 102B.

[0048] In S1405, the diagram management server 1
stores the train line information received at S1403 to the
train line operation plan table 102A.

[0049] Fig. 15 s a flow chart showing a specific exam-
ple of train line display processing in the diagram edit
system shown in Fig. 1.

[0050] In S1501, the diagram management server 1
acquires the authority level of the login user upon au-
thentication processing.

[0051] In S1502, the diagram management server 1
determines whether or not the authority level of the login
user is the authority level of the department manager. If
the authority level is determined as the department man-
ager, it proceeds to S1503. In contrast, if the authority
level is determined as not the department manager, it
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proceeds to S1504.

[0052] In S1503, the diagram management server 1
acquires all of the train lines in the own department from
the data base unit 102 (the train line operation plan table
102A) based on the authority level of the department
manager.

[0053] In S1504, the diagram management server 1
determines whether or not the authority level of the login
user is the authority level of the general user. If the au-
thority level is determined as the general user, it proceeds
to S1505. In contrast, if the authority level is determined
as not the general user, it proceeds to S1507.

[0054] In S1505, the diagram management server 1
acquires the train line information it is in charge of from
the data base unit 102 based on the authority level of the
general user.

[0055] In S1506, the diagram management server 1
sends the train line information acquired at S1503 or
S1505 to the diagram edit terminal 3, and the diagram
edit terminal 3 receives and displays the train line infor-
mation on the screen and ends the processing.

[0056] In S1507, the diagram management server 1
sends a login error message to the diagram edit terminal
3, and the diagram edit terminal 3 receives and displays
the login error message on the screen and ends the
processing.

[0057] Fig. 16 is a sequence diagram showing a spe-
cific example of processing of changing the engagement
person of the train line in the diagram edit system shown
in Fig. 1.

[0058] In S1601, the diagram edit terminal 3 used by
the department manager changes the creation person of
the train line in the own department on the screen.
[0059] In S1602, the diagram edit terminal 3 sends a
request for changing the engagement person to the dia-
gram management server 1 based on changed engage-
ment person information on the screen.

[0060] In S1603, the diagram management server 1
changes the creation person of the train line of interest
based on the request for changing the engagement per-
son received.

[0061] In S1604, the diagram management server 1
uses the diagram edit terminal 3, acquires the user infor-
mation among the login users from the user information
table 102C, and creates a user list.

[0062] In S1605, the diagram management server 1
checks the user list created at S1604 with the changed
creation person of the train line at S1603, and detects
the person to be notified.

[0063] In S1606, the diagram management server 1
sends the engagement person change message to the
diagram edit terminal 3 used by the person to be notified.
[0064] In S1607, the diagram edit terminal 3 used by
the person to be notified displays the received engage-
ment person change message on the screen.

[0065] Inthisway, when the creation person of the train
line is changed by the department manager, the diagram
management server 1 notifies the change in real time to
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the diagram edit terminal 3 used by the changed creation
person of the train line, and the information is displayed
on the screen of the diagram edit terminal 3, thereby shar-
ing the information.

[0066] Fig. 17 is a sequence diagram showing a spe-
cific example of the train line coupling processing in the
diagram edit system shown in Fig. 1.

[0067] In S1701, the diagram edit terminal 3 selects
any two or more of train lines to be coupled by a mouse
operation etc. on the screen by the login user upon a
train line coupling mode.

[0068] InS1702,the diagram edit terminal 3 sends the
train number and the train operation date about the
former train and the later train before coupling selected
on the screen to the diagram management server 1.
[0069] In S1703, the diagram management server 1
acquires the train line having the largest number of order
of operation among the operation station information
about the former train from the train line operation plan
table 102A based on the information received.

[0070] In S1704, the diagram management server 1
acquires the train line having the smallest number of or-
der of operation among the operation station information
about the later train from the train line operation plan
table 102A based on the information received.

[0071] In S1705, the diagram management server 1
compares the operation station information acquired at
S1703 and S1704, and determines whether or not the
train lines can be coupled. Here, if it is determined that
the train lines can be coupled, it proceeds to S1708. In
contrast, if it is determined that the train lines cannot be
coupled, it proceeds to S1706.

[0072] In S1706, the diagram management server 1
sends a notification that the train lines cannot be coupled,
to the diagram edit terminal 3 used by the department
manager.

[0073] In S1707, the diagram edit terminal 3 used by
the department manager receives the notification that
the train lines cannot be coupled, pops up the notification
on the screen, encourages the department manager to
re-select the train lines, and returns to S1701.

[0074] In S1708, the diagram management server 1
sends a notification that the train lines can be coupled,
to the diagram edit terminal 3 used by the department
manager.

[0075] [nS1709,thediagram editterminal 3 sends new
train line information after coupling and the train number
designated to the new train line information to the dia-
gram management server 1.

[0076] In S1710, the diagram management server 1
receives the train line information, and stores the new
train line information using the train number designated
as akey on the train line operation plan table 102A. Here,
the train line information served as a basis for the new
train line information will be deleted from the train line
operation plan table 102A in order to avoid duplicate the
data.

[0077] In S1711, the diagram management server 1
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detects the person to be notified from the login users,
and sends the engagement person change message to
the diagram edit terminal 3 used by the person to be
notified. The person to be notified may be the creation
person of each train line before coupling, the creation
person of the train line after coupling, etc., and can be
set freely.

[0078] In S1712, the diagram management server 1
sends the changed train line information to the diagram
edit terminals 3 used by the department manager and
the person to be notified.

[0079] In S1713, the diagram edit terminal 3 used by
the department manger displays the received train line
information on the screen.

[0080] In S1714, the diagram edit terminal 3 used by
the person to be notified (the general user) displays the
received engagement person change message and the
changed train line information on the screen.

[0081] In this way, when the department manager is
loggedin, all of the train lines in the department managed
by the department manager are sent from the diagram
management server 1 to the diagram edit terminal 3, the
two train lines designated at the diagram edit terminal 3
are then received at the diagram management server 1,
whether or not the coupling processing can be performed
is checked at the server side, the coupling processing is
executed, thereby coupling the two train lines into one.
[0082] Fig. 18 is a sequence diagram showing a spe-
cific example of train line bulk coupling processing per
the train operation date in the diagram edit system shown
in Fig. 1.

[0083] In S1801, the diagram management server 1
acquires the train line information about the former train
and the later train before coupling in the coupling
processing executed immediately before it. Here, the
train line information before coupling may be saved tem-
porarily in a memory area of any of the diagram manage-
ment server 1 and the diagram edit terminal 3.

[0084] In S1802, the diagram management server 1
refers the train line operation plan table 102A, and ac-
quires another train operation date having the train line
information acquired at S1801.

[0085] In S1803, the diagram management server 1
sends the another train operation date acquired at S1802
to the diagram edit terminal 3.

[0086] In S1804, the diagram edit terminal 3 displays
the another train operation date information on the
screen.

[0087] In S1805, the diagram edit terminal 3 sends the
another train operation date designated by a mouse op-
eration etc. by the department manager from a list of the
train operation dates displayed on the screen to the dia-
gram management server 1.

[0088] In S1806, the diagram management server 1
executes train number bulk coupling processing execut-
ed immediately before to the train operation date re-
ceived.

[0089] In this way, after the coupling processing by the
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diagram management server 1 shown in Fig. 17, bulk
coupling processing is executed on the train having the
same train number on the another train operation date,
thereby further alleviating the workload in the diagram
edit.

[0090] Accordingly, by the train diagram edit system
according to the embodiment of the present invention,
the following advantages are provided.

(1) When the authority setting information table 102B
holds the authority level, the creation person (aname
of a user created train line data) and the department
manager of the train line creation (the upper user),
the edit authority can be managed per the user and
the department.

(2) The department manager of the train line creation
can identify the user ID of the creation person (the
general user) of the train line held in the authority
setting information table 102B, and as the upper us-
er, the department manager can change the creation
person as appropriate.

(3) The creation person of the train line changed can
take over quickly an edit work of the train line where
the engagement is changed by receiving the en-
gagement person change message in real time on
the diagram edit terminal 3.

(4) The department manager can easily select and
confirm the train line of the own department by dis-
playing the authority level and the creation person
held in the authority setting information table 102B.
(5) The creation person (the general user) can easily
confirm and edit the train line engaged by oneself on
the diagram edit terminal 3 by focusing the train line
initially displayed based on the user ID and the au-
thority level of the user logged in the diagram man-
agement server 1. Also, the train lines other than the
train line engaged by oneself may be displayed for
reference. In this case, the edit work of the train lines
to be fit with those created by other users can be
possible.

(6) The department manager can couple the train
lines of the own department such that the train lines
divided into plural lines can be coupled into one new
train line.

(7) The coupling processing in (6) can also be applied
to other train operation dates under the predeter-
mined conditions. Therefore, when a plurality of
dates can be designated, the bulk coupling process-
ing of the train lines can be successively done on a
plurality of the train operation dates.

<Embodiment 2>

[0091] In the diagram management system according
to a second embodiment, only the configuration of the
data base unit 102 included in the diagram management
server 1 is different from the diagram management sys-
tem according to the first embodiment, and the process-
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ing in the diagram management server 1 and the diagram
editterminal 3 is similar to the diagram management sys-
tem according to the first embodiment. Accordingly, the
points different from the first embodiment will be de-
scribed in detail.

[0092] Figs. 19 and 20 each shows a specific example
of a stored content of the authority setting information
table 102B and the user information table 102C in the
train diagram edit system according to the second em-
bodiment. Here, in the authority setting information table
102B shown in Fig. 5 and the user information table 102C
shown in Fig. 6, a data item about a business manager
who is the upper user of the department manager (a user
having [Authority 6]) is added. Here, [Authority 6] is an
authority level representing the business manager. The
user having this authority level can edit all of the train
lines where own user ID is set on a business manager
row of the authority setting information table 102B.
[0093] Figs. 21 and 22 are tables for illustrating data
transitions of the train line operation plan table 102A and
the authority setting information table 102B before and
after the train line coupling, respectively. Referring to the
authority setting information table 102B shown in Fig. 22
using a train number 111A acquired by a record stored
in the train line operation plan table 102A shown in Fig.
21 as a key, it is found that the user ID of the creation
person of the train line is a user A, and the user ID of the
department manager is a user AAA. Accordingly, the
business manager having the user AAA can edit all of
the train lines created by the user A and user AA having
the authority level of the general user in an own company
regardless of the departments. In Fig. 21, when shaded
three records are designated by the business manager,
they are sequentially coupled by the processing similar
to the first embodiment to update to two records of the
same train number. Fig. 23 shows a specific example of
the train line coupling in different departments in the train
line display screen displayed on the diagram editterminal
3 shown in Fig. 1. Here, there is shown that the display
on the screen is changed corresponding to the data tran-
sitions shown in Figs. 21 and 22 above. The number
(111A) designated by the business manager as the train
number is added to a new train line, and the creation
person is changed to the user A only.

[0094] In this way, the train diagram edit system ac-
cording to the second embodiment offers the following
advantages in addition to the advantages offered by the
first embodiment by defining the business manager as
the upper user of the department manager in the data
base unit 102. (1) When the login user is the business
manager, the train lines can be managed in a bulk across
different departments in the same company.

[0095] (2)Inthe case of (1), the business manager can
freely edit the train lines created by the own company
and change the creation person even when the depart-
ment manager is absent.
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<Embodiment 3>

[0096] In the diagram management system according
to a third embodiment, only the configuration of the data
base unit 102 included in the diagram management serv-
er 1 is different from the diagram management system
according to the first embodiment, and the processing in
the diagram management server 1 and the diagram edit
terminal 3 is similar to the diagram management system
accordingto the firstembodiment. Accordingly, the points
different from the first embodiment will be described in
detail.

[0097] Figs. 24 and 25 each shows a specific example
of a stored content of the authority setting information
table 102B and the user information table 102C in the
train diagram edit system according to the third embod-
iment. Here, in the authority setting information table
102B shown in Fig. 19 and the user information table
102C shown in Fig. 20, a data item about a supervisor
(a user having [Authority 9]) is added. Here, [Authority 9]
is an authority level representing the topmost user. The
user having this authority level can edit all of the train
lines where own user ID is set on a supervisor row of the
authority setting information table 102B.

[0098] Here, a supposed supervisor will be described
in detail, concerning to railway conditions in Europe, as
an example. In Europe, railway transportation is liberal-
ized, and railway operation companies can freely operate
trains on infrastructure railways. In particular, in the train
lines of cross-border international trains in Europe, rail-
way companies of a plurality of countries require adjust-
ments. If each company freely creates the train line, there
is higher likelihood that operational problems may hap-
pen. For example, the train lines operating between an
"A" country and a "B" country are created such that the
train lines in the "A" country are created by the railway
company in the "A" country, and the train lines in the "B"
country are created by the railway company in the "B"
country, and respective train lines are coupled. In train
diagram lines thus created, the train lines may not be
sufficiently adjusted. Waiting is generated where rail way
tracks are crossed, and the trains may be significantly
delayed. Thus, the supervisor according to the third em-
bodimentis a new user installed to unify the management
of a plurality of cross-border train lines created by a plu-
rality of companies.

[0099] In this way, the train diagram edit system ac-
cording to the third embodiment offers the following ad-
vantages in addition to the advantages offered by the
first embodiment by defining the supervisor in the data
base unit 102.

(1) Since the supervisor has an authority to edit the
train lines separately created by a plurality of the
companies, the trains can be mutually operated ef-
fectively among train lines by different companies.

(2) When one train enters from the "A" country to the
"B" country as described above, the train diagrams



17 EP 2 769 898 A1 18

of the "A" country to the "B" country can be collec-
tively managed. Also, when the trains run crossing
railway tracks, the supervisor can detect and modify
a plan that the trains will pass the crossing railway
tracks at the same clock via the diagram edit terminal
3.

(3) Since the supervisor has an authority to edit the
train lines created by a plurality of the companies,
the supervisor can modify both of the train lines cre-
ated by the railway company in the "A" country and
created by the railway company in the "B" country.
In addition, when the train lines are modified by the
supervisor, and the predetermined conditions are
met, e.g., when the arrival time of the train to the "A"
country is earlier than the departure time of the train
from the "B" country, the train diagram edit system
can couple the train lines based on the authority level
of the supervisor similar to the first and second em-
bodiments.

(4) When information about the supervisor who uni-
fies the management of the train lines crossing the
companies is held in the authority setting information
table 102B and the user information table 102C in
the diagram management server 1, the supervisor
can edit the train lines and change the creation per-
son even when the business manager is absent.

[0100] While some embodiments of the presentinven-
tion are described, these embodiments are exemplary
only and are not intended to limit the scope of the inven-
tion. These novel embodiments can be embodied in other
various forms, and various omissions, replacements, and
changes can be performed within a scope which does
not depart from the gist of the invention. These embod-
iments or the modifications are included to the scope or
the gist of the invention and are included in a scope of
the invention described in claims and equivalent thereof.
[0101] For example, although the diagram manage-
ment server 1 includes the server side communication
unit 101, the data base unit 102, the user authentication
unit 103, the data extraction unit 104, the data coupling
possibility determination unit 105, the data register and
update unit 106 and the engagement person change
message unit 107, a part of the functions may be decen-
tralized, which may be executed by other computer. Also,
itmay be possible to get data etc. outside via the network,
and a calculatable and executable program may be pro-
vided from another place. Furthermore, it is possible to
design the diagram edit terminal 3 to have a part of the
functions.

[0102] Further, although the diagram edit terminal 3
includes the terminal side communication unit 301, the
input unit 302, the data edit unit 303, the train line acqui-
sition unit 304, the train line display unit 305, the train
line coupling unit 306 and the train line bulk coupling unit
307, a part of the functions may be decentralized, which
may be executed by other computer. Also, it may be pos-
sible to get data etc. outside via the network, and a cal-
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culatable and executable program may be provided from
another place. Furthermore, it is possible to design the
diagram management server 1 to have a part of the func-
tions.

[0103] The program and related data for executing the
process according to the embodiments of the present
invention may be provided by a computer readable stor-
age medium. For example, the recording medium in-
cludes a CD-ROM (Compact Disk Read Only Memory),
a floppy disk (FD), a CD-R (Compact Disk Recordable),
a DVD (Digital Versatile Disk).

[0104] The program and related data for executing the
process according to the embodiments of the present
invention may be downloaded via a network, e.g., an In-
ternet or Ethernet and stored on a computer. In addition,
the program and related data may be provided on the
network being capable of downloading on the computer
or the like. Further, the program and related data for ex-
ecuting the process according to the embodiments of the
present invention may be provided on respective sepa-
rated places of a cloud being capable of downloading or
executing the program on the respective places.

[0105] Also,the program andrelated data for executing
the process according to the embodiments of the present
invention may be provided by storing on a ROM or a flash
memory within the apparatus.

Description of Symbols

[0106]

1 diagram management server

2 network

3 diagram edit terminal

11 CPU

12 ROM

13 RAM

14 input output interface

15 system bus

16 input apparatus

17 display apparatus

18 auxiliary storage apparatus

19 communication apparatus

101 server side communication unit
102 data base unit

102A  train line operation plan table
102B  authority setting information table
102C  user information table

103 user authentication unit

104 data extraction unit

105 data coupling possibility determination unit
106 data register and update unit

107 engagement person change message unit
301 terminal side communication unit
302 input unit

303 data edit unit

304 train line acquisition unit

305 train line display unit
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307
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train line coupling unit
train line bulk coupling unit

Claims

1.

A train diagram edit system, comprising:

a diagram management server that unifies the
management of train line information including
atleast train numbers, train operation dates, op-
eration stations, departure times and arrival
times; and

a plurality of diagram edit terminals that are net-
work-connected to the diagram management
server, and edit the train line information,

the diagram management server including:

adata base unit that stores user information
that defines a relationship between a login
user on the diagram edit terminal and an
authority level; train line information; and
authority setting information that defines a
relationship between a creation person hav-
ing an edit authority of the train line infor-
mation and an upper user above the crea-
tion person; and

adataresister and update unit that resisters and
updates the data base unit upon request of the
diagram edit terminals, and

the diagram edit terminal including:

a data edit unit that edits the authority set-
ting information and the train line informa-
tion created by the creation person based
on input information by the upper user, and
requests register and update processing of
the edited data to the data register and up-
date unit, when the login user is defined as
the upper user of the creation person in the
authority setting information;

atrain line acquisition unit that acquires the
train line information where the login user
has the edit authority from the data base
unit; and

atrainline display unit thatdisplays the train
line information acquired.

The train diagram edit system according to claim 1,
wherein

the diagram edit terminal further includes a train line
coupling unit for coupling the train line information
about two trains operated on the same date created
by the user having the authority level lower than the
login user into new train line information based on a
comparison result of the orders of operation, the op-
eration stations, the departure times and the arrival
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times, and for requesting the register and update of
the data base unit to the data register and update
unit based on the new train line information.

The train diagram edit system according to claim 2,
wherein

the diagram management server further includes an
engagement person change message unit for noti-
fying an engagement person change messageto the
diagram edit terminal used by the changed creation
person and for outputting the new train line informa-
tion in real time, when the creation personin the train
line information stored in the train line operation plan
table is changed by register and update processing
in the data register and update unit.

A train diagram edit method in a computer system
including a diagram management server that unifies
the management of train line information including
at least train numbers, train operation dates, opera-
tion stations, departure times and arrival times; and
a plurality of diagram edit terminals that are network-
connected to the diagram management server, and
edit the train line information, comprising the steps
of:

storing user information that defines a relation-
ship between a login user on a diagram edit ter-
minal and an authority level; train line informa-
tion; and authority setting information that de-
fines a relationship between a creation person
having an edit authority of the train line informa-
tion and an upper user above the creation per-
son on a data base by the diagram management
server;

data-editing the authority setting information
and the train line information created by the cre-
ation person based on input information by the
upper user, and requesting register and update
processing of the edited data to the diagram
management server by the diagram edit termi-
nal, when the login user is defined as the upper
user of the creation person in the authority set-
ting information;

registering and updating the data base upon a
request from the diagram edit terminals by the
diagram management server;

acquiring the train line information where the
login user has the edit authority from the data
base unit by the diagram edit terminal; and
displaying the acquired train line information by
the diagram edit terminal.

5. A ftrain diagram edit method according to claim 4,

further comprising the steps of:

coupling the train line information about two
trains operated on the same date created by the
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user having the authority level lower than the
login user into new train line information based
on a comparison result of the orders of opera-
tion, the operation stations, the departure times
and the arrival times, and requesting the register
and update of the data base unit to the diagram
management server based on the new train line
information by the diagram edit terminal.

6. A train diagram edit program that can be stored on

a storage medium and be executed by a computer,
comprising:

a function of storing train line information includ-
ing at least train numbers, train operation dates,
operation stations, departure times and arrival
times; user information that defines a relation-
ship between a user that edit the train line infor-
mation and an authority level; and authority set-
ting information that defines a relationship be-
tween the user having an edit authority of the
train line information and an upper user above
the creation person; and

a function of registering and updating the train
line information re-edited based on the input in-
formation about the upper user, when the user
is defined as the upper user in the authority set-
ting information.

The train diagram edit program according to claim
6, further comprising:

a function of coupling the train line information
about two trains of the same train created by the
user into new train line information based on a
comparison result of the orders of operation, the
operation stations, the departure times and the
arrival times, and registering and updating the
data base based on the new train line informa-
tion.

The train diagram edit program according to claim
6, wherein

the user is a general user who can edit the train line
information based on the user's own general user
edit authority, and

the upper user is a department manager, a business
manager or a supervisor who can edit all train line
information based on an upper edit authority.

The train diagram edit program according to claim
6, wherein,

when the user is defined as the upper user in the
authority setting information, the function of register-
ing and updating edits the user within the authority
setting information based on the input information
about the upper user.
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The train diagram edit program according to claim
6, further comprising:

a function of notifying, when the user stored is
changed, a change message to a changed new
user and to output the new train line information.

The train diagram edit program according to claim
7, further comprising:

a function of displaying a plurality of train lines
to be selected on a diagram edit terminal for ed-
iting a diagram, and displaying information re-
lating to the user and the upper user close to the
train line displayed.

The train diagram edit program according to claim
11, further comprising:

a function of determining whether or not the train
lines can be coupled by comparing the train line
having the largest number of order of operation
among the operation station information about
the former train with the train line having the
smallest number of order of operation among
the operation station information about the later
train from train line information about the train
lines selected on the diagram edit terminal.

The train diagram edit program according to claim
6, further comprising:

a function of acquiring the train line information
where the user has the edit authority by the di-
agram edit terminal; and

a function of displaying the train line information
acquired by the diagram edit terminal.

The train diagram edit program according to claim
7, wherein the train line information includes train
numbers, train operation dates, operation stations,
departure times and arrival times, further compris-

ing:

a function of bulk coupling processing executed
on the train having the same train number on
another train operation date having the train line
information about the former train and the later
train before coupling in the coupling processing.

The train diagram edit program according to claim
6, wherein

the authority setting information table includes a re-
lationship between a creation person having edit au-
thority of the train line information and an upper user
above the creation person, and

the train line information created by the creation per-
son is edited and the edited data is registered and
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updated based on input information by the upper us-
er when the upper user of the creation person is de-
fined.
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TRAIN | ootianioy | ORDEROF | . | OPERATION |PLATFORM DEPARTURE| ARRIVAL
NUMBER | OPERATION | opERATION STATION | NUMBER |  TIME TIME
111A | 2011107101 1 STOP|  AAA 1 05:00
111A | 2011/07/01 2 PASS|  AAB 0502 | 0502
1M1A | 2011/07/01 3 stop| BBB 2 05:05
112A | 2011/07/01 1 sToP| BBB 2 05:10
1124 | 2011/07/01 2 sToP| ccc 1 05:16
FIG. 4
TRAIN opERaNoN | AUTHORITY CREATION | DEPARTMENT
NUMBER Sell LEVEL PERSON MANAGER
111A 2011/07/01 0 USER A USER AA
112A 2011/07/01 0 USER B USER AA
FIG. 5
USER ID AUTHORITY DEPARTMENT D N T
USER A 0 DEPARTMENT A USER AA
USER B 0 DEPARTMENT A USER AA
USER AA 3 DEPARTMENT A USER AA
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2011,/07,/01

TRAIN [TRAIN OPERATION| ORDER OF | p/c [OPERATION|PLATFORM |DEPARTURE | ARRIVAL
NUMBER DATE OPERATION STATION | NUMBER TIME TIME
111A 2011707701 1 STOP AAA 1 5:00
2 9:02 5:02

TRAIN_[TRAIN OPERATION| ORDER OF | p/g [OPERATION|PLATFORM | DEPARTURE | ARRIVAL
NUMBER DATE OPERATION STATION | NUMBER |  TIME TIME
111A_| 201,707,701 1 STOP| AAA 1 5.00

111A_| 2011,/07./01 2 PASS| AAB_ 5:02 502

TRAIN TRAIN OPERATION AUTHORITY CREATION DEPARTMENT
NUMBER DATE LEVEL PERSON MANAGER
111A 2011707701 0 USERA USER AA
112A 2011707701 0 USER B USER AA
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111A 2011707701 0 USERA USER AA
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TRAIN | TRAIN OPERATION | ORDER OF PIS OPERATION { PLATFORM | DEPARTURE | ARRIVAL
NUMBER DATE OPERATION STATION NUMBER TIME TIME
111A 201107 /01 1 STOP AAA 1 5:00
2011./07/01 2 PASS AAB 5:02 5.02
2011./07./01 3 STOP BBB 2 5:10 5:05
201 / 0’?/ {]1 7 4 STOEJ ‘ CcCC 1 518

ST T

20120701 L

A | 20003 T [STOP| AAA 1 500
T11A_|__2011/07/03 2| PASS| AAB 502 502
1A 2011/01/03 3| STOP| _BBB 2 505
T12A_| 2011707703 1___|stop| BB 2 510
112A_|_2011/07/03 7 |stoP| cce i 516
TRAIN_ | TRAIN OPERATION | ORDER OF | g |OPERATION | PLATFORM [ DEPARTURE | ARRIVAL
NUMBER DATE OPERATION | " | STATION | NUMBER |  TIME TIME
T11A_| _2011,/07,/01 T___|SToP| AMA 1 500
1A | 2011./07,/01 2 |PASS| AAB 5,02 502
T11A_|__ 201,707,701 3 |stop| B8B 2 510 5,05
111A 4 —cce T

516
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TRAIN TRAIN OPERATION AUTHORITY CREATION DEPARTMENT
NUMBER DATE LEVEL PERSON MANAGER
111A 2011/7/1 0 USER A USER AA
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1127 2011/7/3 USER B USERAA
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|
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TRAIN_ [TRAIN OPERATION| ORDER OF | p/g [OPERATION| PLATFORM DEPARTURE | ARRIVAL
NUMBER DATE OPERATION STATION | NUMBER TIME TIME
111A 2011,/07./01 1 STOP | AAA 1 5:00
111A 2011/07/01 2 PASS 5:02 5:02

TRAIN |TRAIN OPERATION| ORDER OF | p/s [OPERATION|PLATFORM | DEPARTURE | ARRIVAL
NUMBER DATE OPERATION STATION | NUMBER TIME TIME
111A 201107701 1 STOP AAA 1 5:00
111A 2011707701 2 PASS AAB 5:02 5:02
1A | 2011707701 3 STOP BBB 2 510 5:08
111A 2011707701 4 STOP|  €CC 1 5:16
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