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1.1 3C®I

ARy b DB Y27 LT, AY 27 L)I3, ERERAR Y ORI, ST — 5%
Z LICTIAY —N—EICRRBEIN/HBOT —Z_X—X(UF, DB)ICEE L., DT —X
HRIATE BEERRELES, ABIL, LDAR ARRLT— 20 bR LT 3 KT
N7F—42%&IC2RT7) v Fey FICEHRL, Thi Web ETHXT v A— F¥ 3
DBREEETFIEERLET, AVRAT LERFRY EFBEALRy FMIRRNATEEE
D—EELTHELLbDOTT,
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1.1. 9fFRiE

IMEIRIE—BIIUTDEEY TT,
x 1-1 BEBIE—%

RiE N=Yav
0S Ubuntu 18.04 LTS
CPU Intel(R) Core(TM) i7 77 2 U — or -

Intel(R) Xeon(R) CPUES 77 2 U —
Bo4 a7l bR
AT 16GB A E#ELE -
AbhL—=2 512GB L L #E3E -
S Python 2,717}
C++ C++11
Java 8
SRy T MongoDB 4.2 %
PostgreSQL 11 %
ROS Melodic
Apache 2.4 %
Tomcat 9.0 %
wEZA 7Y embulk 0.9.23
Pymongo 3.11.0
psycopg?2 2.8.5
Pandas 0.23.4
Numpy 1.16.4
PCL 1.8.1
Boost 1.65.0
python-pcl 0.3.0rcl
octomap 0.6.5
map_server 1.16.7

VAR X T Ll Python3 RIGEE, &> T, IEZA 77 UH2RICHISLIZDDER D,
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1.2. eSS

x 1-2 ERAKSKZ—E
No - T 2R e e
1 |PC 1 -

2. VAT LDEA
BIATSVDEAFIEBEZRLET, N—VavIiIEAT AT LOBEBERES LAY
¥4, A7 T7VICE>TEEFIRD LLFFEODHAREITORNHELR > TWLWBIBED

HYET (KEHZERSTIE MongoDB, PostgreSQL &), ZDBIZEFTERZEAL T
=& Uy,

2.1.MongoDB?

(1) NAEAEA>KR—PLET,
$ wget -qO - https://www.mongodb.org/static/pgp/server-4.2.asc | sudo apt-key add -

(2) MongoDB @ list 7 7 A L &ERL L £ 9,
$ echo "deb https://repo.mongodb.org/apt/ubuntu bionic/mongodb-org/4.2 multiverse" |

sudo tee /etc/apt/sources.list.d/mongodb-org-4.2.list

(3) Ny r—=EBHLET,
$ sudo apt update

(4) AVAb=NZLEFT, RZATLTIEL29 ELET,
$ sudo apt install mongodb-org=4.2.9 mongodb-org-server=4.2.9 mongodb-org-shell=4.2.9

mongodb-org-mongos=4.2.9 mongodb-org-tools=4.2.9

N=2arTy 77— MFTICEELLZVWERIR. A TZETLET,

$ echo "mongodb-org hold" | sudo dpkg --set-selections

$ echo "mongodb-org-server hold" | sudo dpkg --set-selections
$ echo "mongodb-org-shell hold" | sudo dpkg --set-selections
$ echo "mongodb-org-mongos hold" | sudo dpkg --set-selections

$ echo "mongodb-org-tools hold" | sudo dpkg --set-selections

2 https://docs.mongodb.com/manual/tutorial/install-mongodb-on-ubuntu/
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(5) Y—exzRBLET,

$ sudo service mongod start

(6)
Y—EXoB#EszEMLL £,

$ sudo systemctl enable mongod.service

(7) MongoDB ¥z LZRBEL X T, UTDLIBAXA v E—IHRRINNIE 4V X
h—ILET T,

$ mongo

MongoDB shell version v4.2.9
connecting to:

mongodb://127.0.0.1:27017/?compressors=disabled&gssapiServiceName=mongodb

MongoDB server version: 4.2.9

XKIBEZ77ANMIIDOWTIE, RETIEMNETAD T, I—HF K TEBUYICEKRELT
=& Wy,
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2.2 .PostgreSQL?

2.2. 1.4 A k=

(1) PostgreSQL A= apt UK b U % /etc/apt/sources.list.d/pgdg.list (28 L %
ERS
$ sudo sh -c 'echo "deb http://apt.postgresql.org/pub/repos/apt/ bionic-pgdg main" >>

/etc/apt/sources.list.d/pgdg.list'

(2) nRAEEAHR—PFLET,
$ wget --quiet -O - https://www.postgresql.org/media/keys/ACCC4CF8.asc | sudo apt-key
add -

3) Ry r—HEBEHFHLET,
$ sudo apt update

(4) AVv2b=LzELET,
$ sudo apt -y install postgresql-11

(5) ¥—rxoBFRGHEEMMLL £,

$ sudo systemctl enable postgresg|

6) Y—exzkEL £7,

$ sudo systemctl start postgresaql

(7) PostgreSQL > z/LZEENL T, UTDLI LGX v E—IARRINNIEA X
P—ILTETTE, ¥q TUMTL TL7ZE L,

$ sudo -u postgres psql

psgl (11.7 (Ubuntu 11.7-1.pgdg18.04+1))

"help" TANILTEFRLET,

postgres=# ¥q

KIBEZ77ANMIIOWTIE, RETIEMNEFTAD T, I—HF—HKTEYIEKRELT
CFZ&EL,

3 https://www.postgresql.org/download/linux/ubuntu/
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2.2.2. 2—Y—1E®RDB/T -7 NMERERE

(1) postgres 2—H—(0S 2 —H—)D/XRAT—FKAZZREL FT, T TIHREFTATLT:
B, RICBERLTZI L,

$ sudo passwd postgres

FLUW UNIX 27 —FZABL T EE

FLUW UNIX RS2 7 —FZBAAL TSI L

(2) postgres 22— —(PostgreSQL 2 —H—)D/ X7 — RK%#HZXEL £7,

$ su - postgres

postgres@pcname:~$ psql

psql (11.7 (Ubuntu 11.7-1.pgdg18.04+1))

"help" TALTEFRRLET,

postgres=# ALTER ROLE postgres WITH PASSWORD '(/¥x 7 — R)";

(3) DB ok MicA—(a—H—)DEfk % L £ 9, AETIHGBAOERLE, 21—
H— &% DB |% rdr_user &5 L £9,

$ su - postgres

$ postgres@pcname:~$ createdb rdr_user
$ postgres@pcname:~$ psql rdr_user
rdr_user=# CREATE ROLE (A —/L%) WITH LOGIN PASSWORD '(/XZX 7 — K)";

ERENIcZ E 2R LT, BERER. 077V FLET,

rdr_user=# ¥|

| FEE | Tva-—T4>v7 | BAIEF | Ctype(EHHEEF) | TR
HEER

----------- e e T Rt EE R L
postgres | postgres | UTF8 | ja_JRUTF-8 | ja_JPUTF-8 |

rdr_user | postgres | UTF8 | ja_JPUTF-8 | ja_JPUTF-8 |

rdr_user=# ¥q

postgres@pcname:~$ exit
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(4) 2—H—1BEHMDB DA —F—Z Q) TR LY —ICEEL £,
$ sudo -u postgres psql

postgres=# ALTER DATABASE “rdr_user” OWNER TO (A —JL4);

ALTER DATABASE

postgres=#

B) BQDHETT —EAR—R—BEFRKRL. IEENG)TIEELI-O—LETHDH L
WHERTEFET,

(6) —Y—15HM DB ICT — X #I&MNT DT — TN AVERT D712, rdr_user (2]
BzFd,

postgres=# ¥c rdr_user

T —&~N—2 "rdr_user" 23— "postgres" & L TEFL £ L7z,

rdr_user=#

(7) 2—Y—1EHT — 7L users Z/ERLET, I_TCT T4y TRALETH. K
ECETPROEELT —2BICHITERRLE T,
rdr_user=# CREATE TABLE public.users(
user_id integer NOT NULL,

user_name character varying(256),
password character varying(256),

PRIMARY KEY (user_id)

(8) 2 —H—15H% users ICEFL FT AETIETFOARL -2 —H—1BHK(CSV ER)
ZAVR—PFLTEHRT DI EELET, 4B, password [Ny P2 EZRFL X
FTOT, —HY TNy afbt(ZA—F—KTERLZ/RT—FXFF|+ Vb
B LExT, Nyafk7aVU X LIESHA256 T, T TCEHELELAVILME
Y —2a—FEHRIE 21610 3B)ICHERLXT,

rdr_user=# ¥COPY users (user_id, user_name, password) from '/home/( 21 — # —

#)/user.csv' with csv;

Q) ERLT=T—7 VDA —F+—%ZEELET,
rdr_user=# ALTER TABLE public.users OWNER to (A —/L%);
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(10) A—F—PEEINZLEZHERL, A7 LET,
rdr_user=# ¥dt

JL—varvy—8
2¥—~< | &8 | i) | FiEE
—————————— L

public |users| 7—7J | (A—I4)

rdr_user=# ¥q

postgres@pcname:~$ exit

2.2.3.2kw7 Yy K~y 7 DB/FT—7IAERR & HRTE

(1) DB #1ER LT, SEIEA—F—EDLEFT, ZXETIEHBAOET L, 28TV
Jw K< 7 DBl grid map 2d &a& L £9,

$ su — postgres

$ postgres@pcname:~$ createdb grid_map_2d -0 “(A —J/L4)"
$ postgres@pcname:~$ psql grid_map_2d

grid_map_2d=#

ERvEN/-C &, BELIMBETHD 2R LET, BRE. A7 77 L

EQEIN

grid_map_2d=+# ¥|

| FEE | Tva-—T74>v7 | BAEIEF | Ctype(EHEEF) | TR
HERR

----------- e e T R TR P PP e
grid_map_2d | (A—4) | UTF8 | ja_JPUTF-8 | ja_JPUTF-8
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(2) 2xk7wT )y Ky 7TF—7) maps ZERRLET, IRTT VT4 CTRIBLET
N, RETERBADEEELET —XEICHITERRLET,
grid_map_2d=# CREATE TABLE public.maps(

robot_id character varying(256), ¥
location character varying(256), ¥
datetime timestamp with time zone, ¥
map_yaml_path character varying(256), ¥
map_pgm_path character varying(256) ¥

B) ER LT —7LDF—F—%EELET,
grid_map_2d=# ALTER TABLE public.maps OWNER to (A —JL4);
ALTER TABLE

L) A—F—DEBEIN-ZEEERL, BV T7 7 LET,
grid_map_2d=# ¥dt

JL—>3ry—8&
2F*—< | Z@E7 | il | FrE#H
---------- T B

public | maps| 7—7/ | (A—I/%)

grid_map_2d=+# ¥q

postgres@pcname:~$ exit
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2.3.embulk?

(1) ARKicZHEnTWBEeBY, embulk (X Java ZEE §%7-%,. JRE(Java SE
Runtime Environment)$ L < (& JDK(Java SE Development Kit)& 4 > X k—JL L
TSN, TZTlEOpen)lDK8 A X b—ILLET,

$ sudo apt update

$ sudo apt install openjdk-8-jdk

(2) Java MEHDN— 3 v A2 HBFELTWBES, Java8 IV 2 4., UTFavy
RETHIC, 2Z AN L TEnter ¥—%3 L £¢°,

$sudo update-alternatives --config java

alternative java (/usr/bin/java Z12#) 1Z1X 2 EOEREAH Y £ 7,
BIREE XX BRE KRR

* 0 /usr/lib/jvm/java-11-openjdk-amd64/bin/java 1111 BEE#HE— K

1 /usr/lib/jvm/java-11-openjdk-amd64/bin/java 1111 FEHE— F

2 /usr/lib/jvm/java-8-openjdk-amd64/jre/bin/java 1081 F&E— F

BAEOER [*] 2RFT 210 . SHATNLBERBEOESOF 2L T2 2

(3) embulk #A4 > X b= LET, curl A WIEEIE. TICA VX =L LET,

$ sudo apt install curl

$ curl --create-dirs -0 ~/.embulk/bin/embulk -L "https://dl.embulk.org/embulk-0.9.23.jar"
$ chmod +x ~/.embulk/bin/embulk

$ echo 'export PATH="$HOME/.embulk/bin:$PATH" >> ~/.bashrc

$ source ~/.bashrc

(4) K AT LTIFLLTF®D Output 274 2 ERTZ20DT. TNENA X b—IL
LE9,

$ embulk gem install embulk-output-mongodb

$ embulk gem install embulk-output-postgresql

* https://github.com/embulk/embulk#linux--mac--bsd
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2.4. Pymongo®

(1) pip TA YR b= LEFFT DT, python & pipEA YR b= LET,
$ sudo apt install python

$ curl https://bootstrap.pypa.io/2.7/get-pip.py -0 get-pip.py

$ sudo python get-pip.py

(2) version(AR¥ X7 LTIE 3.11.0)238ET 2HE1E. UTOLSICETLET,
$ sudo python -m pip install pymongo==3.11.0

2.5. psycopg2®

(1) ARHICHBHE N TR EBY, UTDOTATITYVDA YR = LDFHREFEHFETT D
T, BEWEEIFA VA b= LET,

$ sudo apt install gcc c++ make

$ sudo apt install python-dev

$ sudo apt install libpg-dev

(2) A VA F—=ILENHEDIDEIERT B2, version R L FT, EREHINLUTD
K51, 1A=L L7 PostgreSQL /R —Y 3 v ER—THNIEA VA F—IL
PRI TY,

$ pg_config —version

PostgreSQL 11.7 (Ubuntu 11.7-1.pgdg18.04+1)

TT—AREELIBEIR. SZAPB->THRLOT, LUFEETE, version DREF

BETVWET,

$ export PATH=/usr/lib/postgresql/11/bin/:$PATH

(3) version(A> X7 LTI 285)2EET 2HB . UTOLIICHRTLET,

$ sudo pip install psycopg2==2.8.5

5 https://api.mongodb.com/python/current/installation.html

6 http://initd.org/psycopg/docs/install.html
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2.6.Pandas’

Python2.7 ZfEF L £ 9 DT, version 0.23.4 ##8E L £75,

$ sudo pip install pandas==0.23.4

2.7. NumPy®

Python2.7 ZfEH L £ 3 DT, version 1.16 2&HEEFEL £7,

$ sudo pip install numpy==1.16.4

" https://pandas.pydata.org/

8 https://pandas.pydata.org/pandas-docs/stable/whatsnew/v0.24.0.html

9 https://www.scipy.org/scipylib/download.html
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2.8.

ROS

2.8.1. URY b UEEK

ROS (& apt (CIZEWLWD T, package.ros.org BB A VYA R—ILTEDLL512FT5720

2.

URT U (EREEHRLET,

$ sudo sh -c 'echo "deb http://packages.ros.org/ros/ubuntu $(Isb_release -sc) main" >

/etc/apt/sources.list.d/roslatest.list'

$ sudo apt-key adv --keyserver hkp://ha.pool.sks-keyservers.net:80 --recv-key
FA2ED6FBAB17C654

$ sudo apt update

2.8.2.4AYA =

$ sudo apt install ros-melodic-desktop-full

$ sudo apt install python-rosinstall

2.8.3.rosdep O#EAML

rosdep (Z/Xy 5 =D BE ST EINELTIA T 7)Y —ILEDY AT LKEYE XY
YA—=F/AVA =T H-HDERETT,

$ sudo apt install python-rosdep

$ sudo rosdep init

$ rosdep update

2.8.4.ROS DRIFEHRTE

ROS BAEDIBIELT M A BFRTET 57-5H. bashrc ICHTZEBMLF T, ZDERTEIK
hbE, ROSEEDaOYT Y FAMEZ A LSR8 Y F9,

$ echo "source /opt/ros/melodic/setup.bash" >> ~/.bashrc

$ source ~/.bashrc
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2.8.5. 77— ZAR—Z{ERR

AREZITIIODT =7 AR %E%EEL £9, BETCIERBRTIZERETT AL — KA
IZ1% catkin_ws AMEDONE T DT, ThICHhHE7-fl& L£T, cakin_make ZEITY %
L T—UAR=ZANIIRER 7 7 A LHDMERENE T,
$ mkdir -p ~/catkin_ws/src

$ cd ~/catkin_ws/src
$ catkin_init_workspace
$ cd ~/catkin_ws

$ catkin_make

2.8.6.ROS DIRIEBHT

ROS 7 =0 A= ZZHIE 57, BE.bashrc ICREZEML £,

$ echo "source ~/catkin_ws/devel/setup.bash" >> ~/.bashrc

$ source ~/.bashrc

2.8.7. BMERERY

ROS BIEDY 7 b7 = 7 %#EESH 5ICIE. roscore AYX ¥ FE FTRETIHEN
HYVET, 2ZTIE TAMDI-DICKREZHRLET, BETEHLEEZL DAY EZ—IH
FRIN X A started core service EFRTINNISHEBITH Y £ 8 A, FEREIE, Ctrl-
CTHRTLEY,

$ roscore
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2.9.octomap

3RTEBET—2Zh 5 2RIy K<y FICET 5728, OctoMap @ ROS /%y
T EA VR M= LET,

$ sudo apt install ros-melodic-grid-map
$ sudo apt install ros-melodic-octomap ros-melodic-octomap-rviz-plugins
$ sudo apt install ros-melodic-octomap-mapping ros-melodic-octomap-msgs ros-melodic-

octomap-ros ros-melodic-octomap-server

2.1 0.map_server

2RIy K<y TEBERAREFET 57262, map_server 24 Y A k=L L £T,

$ sudo apt install ros-melodic-map-server

2.11.PCL™

SRIUREET —REH/H12ODZAT77 )T, X7vA—FEFIERETT,

$cd(xv>m—FK%)

$ wget --no-check-certificate https://github.com/PointCloudLibrary/pcl/archive/pcl-
1.8.1.tar.gz

$ tar -xvzf pcl-1.8.1.tar.gz

$ cd pcl-pcl-1.8.1

$ mkdir build && cd build

$ cmake -DCMAKE_BUILD TYPE=Release ..

$ make -j2

$ sudo make install

10 https://github.com/PointCloudLibrary/pcl/
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2.1 2. python-pcl

python TEET — X %1% S5 72D PCL @ Python N »F 4 » 7' Td, BIHESMEE L
T Cython & NumPy A"mZE(ZH Y FIA, T§TICA VA M—ILEARTT,

(1) python-pcl % GitHub % clone L £, Git 4 > X b =L E L TWARIFHIE,
APT O~y FTA YA R—=ILLTLIEE W, clone LIdEE T,
$cd (clone T4 L2 V)

$ git clone https://github.com/strawlab/python-pcl.git
$ cd python-pcl

(2) AR b=nIZHTW, 27U T b(setup.py) AD VTK 54 75U DNR=Y 3%
Ubuntu 18.04 a1 F1C 7.0>6.3 ICIEIEL £ ¢, BIEREFTIZ python-pcl @ issuetiZED
HLTHYVESTDT, FROY VI RTHERL TUBELTLLZI VL, BERFITIE
setup.py ® 726 ITE L 752 {TEHZEIET A Z &Il ¥4,

(3) EALFLZET,
$ sudo python setup.py build_ext -i

$ sudo python setup.py install

(4) AR b—=NEIN/Z R LET, AV R—FTEH, Crl-D F—TKTL
£9,
$ python

>>> import pcl

>>>

1 https://github.com/strawlab/python-pcl/issues/307
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2.1 3.Apache2

(1) Apache2 4 > X =L L £ 7,

$ sudo apt install apache?

(2) A VAP —LVRTHEREZITVET, UTOLSICA VX =L LEERPE SN
EQEIN

$ apache?2 -v

Server version: Apache/2.4.29 (Ubuntu)

Server built:  2020-08-12T21:33:25

(3) 7 7AT Y MIARELRY —N—1FHRERNBHLAVWL S ICREAZELET, TFX
PTT 4 ZIEENMENTH DEEML TIEE W, BT IE nano TIRE Y 23550 3
< FT9,

$ sudo nano /etc/apache2/conf-available/security.conf

% 2-1 security.conf DZEEEFT

ITE ZEF AR
25 ServerTokens OS ServerTokens Prod

36 ServerSignature On ServerSignature Off

4) TALIZMIAVTYIAD T 7AINIBEEEES 570, K 2-2 DESIHREL
£9,

$ sudo nano /etc/apache2/mods-available/dir.conf

%= 2-2dirconf DZEEERAT

T8 ZEH] PAEEC
2 Directorylndex ¥ Directorylndex ¥

index.html index.cgi ¥ index.html index.php
index.pl index.php ¥

index.xhtml

17 /42




(5) ServerName & % A4 L7 7 hEFRE (sec) DERTE % 1T 5 72812, apache2.conf %% 2-3
DEDICIRELET,

$ sudo nano /etc/apache2/apache2.conf

% 2-3apache2.conf DEERNE

1TH ZEH LB
70 - ServerName UoaServer
86 Timeout 300 Timeout 14400

(6) CNFTORTENBRERMI T 57252, Apache DBEBIZITVWE L1=5
T,
$ sudo /etc/init.d/apache?2 restart

s
it
ot
\_d
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2.1 4. Tomcat

2.14.1. %15

Tomcat #E{79 27-DFEAI—HY—%/EKL T,

$ sudo useradd -M tomcat

2.14.2. A >YX b=

(1) opt T4 L7 bU~BEIL Tomcat 24> 0O —FL, BELTLEE W, KETIZE
9.04 CEALETA., Q.04 LUEDON—2 5 v TTHRIBEIISWVWEH A,

$ cd /opt/
$ sudo curl -O https://archive.apache.org/dist/tomcat/tomcat-9/v9.0.4/bin/apache-
tomcat-9.0.4.tar.gz

$ sudo tar -xzvf /opt/apache-tomcat-9.0.4.tar.gz

(2) ERanT 4L 7 b DFFEE%Z Tomcat T—H—(ICEBEL X7,

$ sudo chown -R tomcat:tomcat /opt/apache-tomcat-9.0.4

2.14.3. Y—EXR77AMIEE

(1) Y—ER& LTS E D78, service 7 7 A4 IL(7 7 4 )L4E : tomcat.service) &
FRER L £9, BRARIIUTOEEY TT,

$ sudo nano /etc/systemd/system/tomcat.service

2 -1tomcat.service IZ2HFH T IR

[Unit]
Description=Apache Tomcat 9

After=network.target

[Service]

User=tomcat

Group=tomcat

Type=oneshot
PIDFile=/opt/apache-tomcat-9.0.4/tomcat.pid

RemainAfterExit=yes
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ExecStart=/opt/apache-tomcat-9.0.4/bin/startup.sh
ExecStop=/opt/apache-tomcat-9.0.4/bin/shutdown.sh

ExecReStart=/opt/apache-tomcat-9.0.4/bin/shutdown.sh;/opt/apache-tomcat-
9.0.4/bin/startup.sh

[Install]

WantedBy=multi-user.target

(2) service 7 7 A MERRSE T#4. /X=X v avaRTELET,

$ sudo chmod 755 /etc/systemd/system/tomcat.service

(3) Tomcat # HEN TN S B2 7= DEREX L T,

$ sudo systemctl enable tomcat

2.14.4. %)

Tomcat #&EEH L £9, Web 77 7HH 5 http://localhost:8080/”IC 7 72X L.
22 BhENNIEA VA = LIERT TY,

$ sudo service tomcat start

Home Documentation Configuration Examples Wiki Mailing Lists Find Help

Apache Tomcat/9.0.4 J AP

™
Recommended Reading Server Status

g Security Considerations HOW-TO
Manager App
/‘\ Manager Application HOW-TO
Clustering/Session Replication HOW-TO Host Manager

Developer Quick Start

Tomeat Setup Realms & AAA Examples Serviet Specifications
First Web Application JDBC DataSources Tomeat Versions
Managing Tomcat Documentation Getting Help
F t he manager webapp is Tomcat 9.0 Documentation FAQ and Malling Lists
re L fined in
Tomcat 9.0 Configuration The following mailing lists are available

Tomcat Wikl tomeat-announce
important com

Find addtional important configuration

application is sp diffoc 5 ;
Read more. oty bbloatal

SCATALINA_HOME /RUNNTNG. txt
Release Notes

Changelog

Mlaﬁlign GH}EE

2 -2 Tomcat B Hc B
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2.1 5. Apache & Tomcat DEH#

IR DERE Tld Apache & Tomcat AR L TEMES 578, U 7 T X k% Apache T
FHZIFT Tomeat ITET LD ICHREZZEELET,

2.15.1. 7a* B

7 OF o HEE A B AAT /2% mod proxy & mod_proxy ajp DEY 2 —IILEEMICL
9,

$ sudo a2enmod proxy

$ sudo a2enmod proxy_ajp

2.15.2 . {REHKXFDETE

(1) REFRNORETZ 7 AV EHRERLE T, 77 A VBREBTT A FETIE
uoa_service.conf LEapZ LEABL £9, M2-3 DL S IR LARERFRT LET,
$ sudo nano /etc/apache2/sites-available/uoa_service.conf
2 -3 uoa_service.conf ICBHT H2RA
<VirtualHost *:80>

ServerName uoa_service.com

ServerAdmin admin@uoa_service.com

<Location />
ProxyPass ajp://localhost:8009/
Order allow,deny
Allow from all

</Location>

ErrorLog /var/log/apache2/error.log

# Possible values include: debug, info, notice, warn, error, crit,
# alert, emerg.

LoglLevel warn

CustomLog /var/log/apache?2/access.log combined
</VirtualHost>
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(2) uoa_service.conf D> ViR v 7 H{ERR LIREBHR A b EBWWMELLET, TDHE. T
THI P TEEINTWEYRY w7 5EIBRL £9,

$ sudo a2ensite uoa_service

$ sudo a2dissite 000-default.conf

2.15.3.Apache OEIS)

INETOREANRZ XM BB/, Apache2 ZHiLE L £9,
$ sudo /etc/init.d/apache? restart
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2.1 6.Spring

DB OEGEE 7 7 1 L DIREN War 7 7 A ILDERKIZHZE 7 Spring Tools & 1 >~ X
]\_}I/Lij_o

2.16.1. %5
AETCEHHBOERLER—LT 4L 27 bYU (/home/(—HF—%) & L £,
2.16.2.&y>o—F

(1) ULFoHY A khH . Spring Tools 4 for Eclipse @ LINUX 64-BIT fr&x &7 > A — K
L. ZO77 ANV ER—LT ALY F)ICBELES, KETIE verd8.0 #AHNT
DAz L £,

https://spring.io/tools
(2) ELET,
$ tar xvzf spring-tool-suite-4-4.8.0.RELEASE-e4.17.0-linux.gtk.x86_64.tar.gz

2.16.3. HREE

(1) LLFH 5 Eclipse ®HAZEL T Z 71~ (Pleiades)® Linux fRE X7 >A—FK L, &
D7 7ANER—LT 4L M)ICBBLET,
https://mergedoc.osdn.jp/

(2) ELEY,

$ unzip pleiades.zip -d pleiades

(3) BRI L 7= pleiades ®AI(ZH B~ features” WMD" jp.sourceforge.mergedoc.pleiades”
& "plugins” W @ ” jp.sourceforge.mergedoc.pleiades” 7 4« L 7 b U % BRI L 7=
Spring Tool Suite (Z# % "features” & "plugins”iCaE—L £ 3,

$ cp -r pleiades/plugins/jp.sourceforge.mergedoc.pleiades sts-4.8.0.RELEASE/plugins/.

$ cp -r pleiades/features/jp.sourceforge.mergedoc.pleiades sts-4.8.0.RELEASE/features/.

(4) sts-4.8.0.RELEASE 71 L 2 F URNDERE 7 7 1 /L (SpringToolSuite4.ini) % fREe L
F9, 77 ANLKRBICUTZBRE LEFERTLET,

-Xverify:none

-javaagent:plugins/jp.sourceforge.mergedoc.pleiades/pleiades.jar

2 -4 BEEAA
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2.16.4.maven DA > X k—JL

Java DEIL Ry —ILTHD Maven A A b—IL LT,

$ sudo apt install maven

$ mvn -v

Apache Maven 3.6.0

Maven home: /usr/share/maven

Java version: 1.8.0_275, vendor: Private Build, runtime: /usr/lib/jvm/java-8-openjdk-
amd64/jre

Default locale: ja_JP, platform encoding: UTF-8

OS name: "linux", version: "5.4.0-60-generic", arch: "amd64", family: "unix"
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2.16.5. %

2.16.5.1.Maven
2.16.5.1.1. 4R =
(1) Spring Tool Suite =& L £ 3,
$ cd ~/sts-4.8.0.RELEASE
$ ./SpringToolSuite4

(2) 41X b=l L7-Maven Z @B A1-0DEEEBIHLVET Y —ILAN—D[7 4
VRIS EARETE T, Maven OFRIZHD A A b —IILHEREIR L, "Maven ®
B TERTLIA VA N—ILORIRICHI"EMAZIFTLET,

[Sins—2yn | A>zr-n P

&

» —p Maven OEEITERT 57 X ~—ILOER:
Ansi A2V —JL £l e BhN(A)...
» Ant EMBEDDED | 3.6.3/1.16.0.20200610-1735

» Docker WORKSPACE & £ 7] [3.0,)
Gradle 5(R)

REE)...

» Java
¥ Maven

Java EE &

F—Fa17

IS—/BE

V=R Iy I Ty

Ta AR —

FuFL—F EHEBAL T A A LHREBERERDO D ICRICERENEY

A—H— A F— 77 #JL FEET(D) iBF(A)

- aE  Ehes

O %) £y )l | [BELTHL3

2 -5 HEMaven 4 X bk —L)
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(3) I Maven XA L T4 RFID“TAL I )= REVEBRTFTL, AR
P —J L7 Maven O /XX %4 VA b=k —LEELEFT, XX (I
/usr/share/maven T3, Lk L7=H. BT RZ U %ZHETFTLET,

3 Maven S 41 L

Maven > 2 F—ILOBEMEEELET

YA =217 OHNE T—=DANR—2X

AR k—JL -« FR—L: | Jusr/share/maven [l ez ry—.|

£YR R = LB [ maven |
BIMEES T TS5 —:

F7%) ~OIET

@ Fvotl =T ()

2-6 FZEFHE Maven 5> 2 A L)

(4) BINE M7= maven ZF#IRL, "BA"ZBETLTERERT TT,

RE
[ens—2n | 1220 Gro-i
| - Maven DEBTERT 51> 2 F—ILOER:
Ansi a2V =L E2rT) B iBH0(A)...
P Ant EMBEDDED 3.6.3/1.16.0.20200610-1735
» Docker WORKSPACE & B [3.0,) | REE...
Gradle ¥ maven Jusr/share/maven 3.6.0 B Z=(R)
b Java e
¥ Maven
Java EEf &
F—Fa147
I5—[%E
Y= Ly TFw
T4 AANY—
2yPL—h EABAD S 2 A LA SR ICERINET
A=Y= A 22— FIxlrERERD || EREA)
@ ueh *rotl | |EALTHLS

2-7 #ZEMaven 4 v X b —ILEIR)

26 /42



2.16.5.1.2. 2—H%—-%%F
Z7AXVEREBETTCAV 22—y MERLTWRIESIE Maven D1 —H - FA2EES
ZRENHYET,
(1) Maven A Y A b= LEBICERE7 7A L ZENINTWE T4 L7 MY
(/etc/maven) 2 & % settingsxml 2V x—L LNy 27y 7 LET,

$ sudo mv /etc/maven/settings.xml /etc/maven/settings_bk.xml

(2) Ny 2Ty T, settings.xml ZYERL L £9,

$ sudo nano /etc/maven/settings.xml

(3) BAANAREM 9-7 ITRL T, 7OF U IERII<host>& <port>IZiEk L £, ik
TETLIEoRERTLET,
<settings xmIns="http://maven.apache.org/SETTINGS/1.0.0"

xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/SETTINGS/1.0.0
http://maven.apache.org/xsd/settings-1.0.0.xsd">
<proxies>
<proxy>
<id>optional</id>
<active>true</active>
<protocol>https</protocol>
<host>your.proxy.address</host>
<port>****</port>
</proxy>
</proxies>

</settings>
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(4) Spring Tool Suite MR TE#FE. Maven ICH D 1 —HV—ZRELEZERLFT, 21—V —

BREICHD A —NILREFLIVI-HF-—REDSRBLLZINITNEITLED

()

settingsxml Z#IR L, BRZF T2 L TEERNAEZRRL £9, [K2-8]

—
Bx.
| Z10%—AH | A-v-m= Cvord
¥ ANt JO—NLRE(ZFALER):
» Docker |-/ &/ Jsetti N ) m
cradle etc/maven/settings.xml 2T,
b Java A—HF—F|E(Z71ILZERAL):
P JSON f )
| Jetc/maven/settings.xml | 2.

* Maven s

Java EE#i& BREOER

T a7

A A=l

O=Ahl - VRS k)= (I=SThika—HF—5LU0F0-NILEEHLS):

I>—/ESE [ /home/robot-db/.m2/repository | 3| BIERE()
V=R Ly STy 7
AU RS

FoFL—hk

A—F— A E—

S M AT . 7

@

T bEETD || ERRA)

[N

Fv il BELTALS

2-8 #FEMaven 1—H — B FEMHE)
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2.16.6. 78z b7 74LDA ViR—k

1) V=R =D[7 7N v R-bERRLET,

(2) 4 »F— bE@ELERENETOT, [—R] TAL7 Uns [BETAY S b
7 =9 AR=AN] HERL, RN ERTLET,

B)“T=hA7 - 77 AVOBERERRL, "SR HO7AY s PEEELET, &
ETIERDBS EHASINIT AV bEA YR b LET, 77 AL EERE,
ETEBRTTZL70Y 20 bHA V- FENET,

T>H—F

7OV b DA~ Eﬁ_,
BED Eclipse 7OV T 7 FEBFTEFs LY FU—%BRLET. <

OJ)L—F-Fr L2 FU—0OERD): j/homefrobot—db/workspa(e—s - 2E(R)...

F=h47 » T71ILOBERA): ~ 2ME(R)...
oz 2 kP):
RDBS (/home/robot-db/workspace-sts/RDBS) TRTERES)
EIR%E TARTEER(D)
V7L wi al(g)
FToay
FAFENTOS T2 FORFEH)
OV bET—ZIR—ZIZAE—(Q)
RIBICHFLLr>A - FtEhic7osz2 2L 30
FTTINV—PAR—ZACFETZ 7O L ZBET()
O—F4-twl
Ty -y bIT7OZ T FEEND FIR(W)..
=>4 -ty ~0): =
@ <E3(® RAN) > vt =T ()

2-9 78z bDAVIR— b
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2.16.7.708

Y7 b DOERM

W) A>vR=—rLE7RVz7bb2E7Y) vy 2L, [Maven]-[7B82 7 FOELH]%E

RalE

Z0O/N71—(R)

RLEY,

T4 > OEM(P)
B iR MavenEZa—)L- 7O T FM)
JavaDoc @A > O— K (J)
Y—Z2DA o >vO—K(S)

@ 7OV IO OBHU)..

Maven 7O7 71 ILD

Maven R —F ¥ —
T—%27 -ty bOEIDET..

2-10 Maven 7B ¥z 7 b DEH

(2) 7AY I MIFzvIDEINTWE I L zHERL, OKZHTLET,

Maven 7O 27 FOEH x

Maven JO¥z 7 FOEH

Maven 7OV 17 B L UBEHF T 3 VOER

{EMAPIEE%4 Maven J— FR—2X

TRTER(S)
HRD DM

ERE FATRRD
FRTEHE

FARTHRNET(O)

i (o)

AFyFay U —AOEFEES
@ pomxmlH5 7O T2 MEREEH
O=Hl - FFAINLXATLHIET=FIAR=2 - YY=XEVILwvia
Fosz s rEoU—2

@ *vsen || ok

2-11 Maven 7B ¥z o FEST - HER
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2.1 6.8. database.properties DXTE

Spring Tool Suite 7B = 7 MCIEDBEGEERA 7 7 A LA H Y, DB —H—7%
EIC L TEENREICKY £,
(1) Nysr—y -7 X70—5Hh5RDBS 702 =7 b d/src/main/resource |Z2H %

database.properties Z#IR L THZ £,
(2) database.properties (2 2.2.2(3) Tk L /e —H —, /XX 7 — K DB &ICZNZF N
HARLET, UTIFZ Ol £9,

B nNwsr—o . 19270-5— B

Y RDBS
w (#csrc/mainfresources
» = spring
b (= static
/application.properties

B database.properties

%] log4j2.xml

BE% ¢

= 5 £ *database.properties &

1 jdbc.driverClassName=org.postgresql.Driver

2 jdbc.url=jdbc:postgresql://localhost:5432/grid map 2d

1 jdbc.username=your db user
4 jdbc. password=your db passwd

b

6 jdbc.comm driverClassName=org.postgresql.Driver
7 jdbc.comm url=jdbc:postgresql://localhost:5432/rdr user

& jdbc. comm_username=your db user
9 jdbc. comm_password=your db passwd

2 -12 database.properties D&RE

Bl

% 2-4 database.properties X EE

1HH

S i

jdbc.driverClassName

2RTTITYy RYy T DB AT ERT B8
DTA477YLRIR

iy

jdbe.url 2RI Uy K<y 7 DB ~®D URL DB 7 FL X/K—
PESZEELT
WBIGEIFE
jdbc.username 2RIy R~y 7 DBICERT 51— — =
T ERE
jdbc.password 2RIy R~y 7 DB ICIERT 2RD/IR =
7 — FERE
jdbc.comm.driverClassName I—H—1FHRDOB~AT I/ ERTB1-DDTA T =
7 U &R
jdbc.comm.url 2 —4%—153 DB ~o URL DB 7 FLR/F—
PESEZEELT
WBIGEITE
jdbc.comm.username a1—H—1E®H DB IR T A1 —H —%®RE =
jdbc.comm.password 21—Y—1E5H DB ICEf T 2BRD/ XX T — K% =

B
X TE
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2.1 6.9. application.properties DX E
TV avRERT7 7ANIZ, RDR OIL— bR EZ T O— RRZREHREL
£9, MAOERE L, F—LT AL MIICT—2ENT I ETHRALETH, 21—
Y — 8 </home/(2 —H —&)/rdr OB ZBEY R /NRITEE <723 L,
application.properties (& RDBS 7’A ¥ = & k ®/src/main/resource (Zdh V) £7,

4 *application.properties &2  [J] RDBSConstants.java

1 app.downloadPath=/home/your user name/rdbs/web/download/tmp
2 app.rdr_root path=/home/your user name/rdbs

2 -13 application.properties D& 7E

B~

2.16.1 0.RDBSConstants.java D&% E

171TH D HASH_SALT OfExE&E L T2 L,
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2.16.11.War 77 A ILDAERR

Tomcat IZ25 7849 % War 7 7 A JL% Spring Tool Suite THEKL £9,

2.16.11.1. 2= vy bTqaL o bUDIY =V
ROBS 7By z o bZHIZ Vv o L, EfTHH Maven clean #EBLET, I~V —
JIVIZE T ABH S NS ELETD Maven install TERINZT7 74 (7RY 7 FAD
target 74 L7 FUR)HEIBRENE T,

2 -14 Maven clean

2.16.11.2.War 7 74 ILDAER
vz bEHEZY Y7L, ETH S Maveninstall #EfEL £d, a2V —ILICE
THBMEND AV 7 PR target T4 L7 bUIC War 7 7 AL ERRENZE
ER

ontainer

9Maven EJL ...

DAEAL(N)...

2 -15 Maven install
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3.2k 7Yy R~y 7THERK

3.1.3RTHEBET—2DT—

2Ty K~y 7OEMIZHI-Y) . SLAMLOAM)# D 3 XTTaET — R &= X7
Yo7 oLz icy—YLET,

1) AFLEY—RA—FREFR—LT4LZ FYICRRBLET,

BBV FTIL
T

—L ﬁ DataFusion

FTRI T

W e

g PCDMerge

g PCDOutlierRemover

ﬁ ros

0O
]
o]
dd
(1)

3-1 V=RF4 L7tV

(2) WHRE#RD 3 RTEAHT—KXDT77ANY R MEERLET, 77 ALIELUTFIC
BWENTWSRIRTHAL XY,

$ cd ~/rdr_src/PCDMerge/

$ find ~/rdr/daisha2_1/3d_map/rtf_office/20201010/192800/*.pcd > filenames.txt
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(3) MEIICIHL T, /XF XA —RZBFET 74 )L(params.ini) ZiREL £T, /NT X —X

(4)

&

MIIE3-1E2SBLTLKESN, ZZTIFI077M4LEBIZL—HF—FS6DAHAD
/ﬁﬁ?\_ﬁ%v_:)tij—o

[Params]

thin_out_rate=10

trim_method=l

laser num=6

lidar_h_lower=-0.10
lidar_h_upper=0.10

lower x=-4.5
lower_y=-2.8

lower z=-2.5

upper_x=4.2
upper_y=2.0
upper_z=9.5
& 3-1 /XTXA—XEFHH
515 i Bl

thin_out rate | int T—IWEHR PCD 7 7 A LEARIR & X
trim_method string | AT —& MU IV FE

| : L—H—

h:LIDAR & &
lower_x/y/z float AERBAD ST — X2 DOZEAEO T RE
upper_x/y/z float AERBAD ST — X2 OZEAED LIRE

EILELET,

$ mkdir build && cd build

$ cmake ..

$ make
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(B) EITLEY, EIT5IHEFEMITR3-22BBIILE L,

$ ./pcd_merge [pcd_filenames_list] [merge_params]

& 3-2 77U - a3 valEtER

5% 4l B
pcd_filenames_list | string | ¥ =Y %R PCD 77 AN REYR Ty
L7z7 7 AL (xt FER) 28
(3.13(2) TEM L7 7 A L)
merge_params string | ¥ —VICRERBENRIA-—XDAERINT
7 7 A L(ini ZR) # I8 E
(3.13)THELI=T7 74 IL)

(6) ~v—YHHhENT/ 3 RTTEET — X merged.pcd % 2 Rit7 Uy KR~y FICE#k
T5IC1F. BRERA T LABEDEBENBETTDOT, UTDLS IHRE/LEEL
E I

$ sed -i s/xy z/y zx/ merged.pcd

(7) merged.pcd #EEDT 4 L7 bUICaAE—=LET,
$ mkdir -p ~/rdr/daisha2 1/merged/rtf office/20201010/192800/
$ cp merged.pcd ~/rdr/daisha2_1/merged/rtf_office/20201010/192800/.
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3.2.ROS /Xy — T EsE
v—Y L3 RTEET — X% ROS topic & L TEET 270 DERIEABEL X,
(1) catkin 7—27 ZA_—XD src T4 L7 FUIZEENL, rdbs E WS ZRIT/Sy & —
CEERLET,

$ cd ~/catkin_ws/src

$ catkin_create_pkg rdbs sensor_msgs std_msgs rospy

(2) src 74 L2 FYURIC rdbs/launch 7«4 L2 U Z{ERL L. rdr src "D ROS D
launch 7 7 A JL&E=3E— L £,
$ mkdir -p ~/catkin_ws/src/rdbs/launch

$ cd ~/catkin_ws/src/rdbs/launch

$ cp ~/rdr_src/ros/launch/pointcloud_to_gridmap.launch .

(3) EALFLXET,

$ cd ~/catkin_ws

$ catkin_make
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3.3.2kw7 )y K~y &

(1)

2 — I FIL(Ctr+At+T) 2B L. B4 7% 3 DB L £d, 1 DPBEDX 7T
roscore #EfTL X9,

$ gnome-terminal --tab --tab --tab

$ roscore

2 2B 77, 3.3.1056)0 3 RTEET — X% topic £ LTEEL X T, HAED
BELE FITRRLTWETH, ERIETT7>F74 0TI,

_frame_id:=/base_footprint cloud_pcd:=/pcmap

$ rosrun pcl_ros ¥

pcd_to_pointcloud ~/rdr/daisha2_1/merged/rtf_office/20201010/192800/merged.pcd 0.5 ¥

3D2HDEX T T, 2RTTYy K<y 7ZHOD launch 7 7 A LA ETLET,

$ cd ~/catkin_ws/src/rdbs/launch

$ roslaunch rdbs pointcloud_to_gridmap.launch

ADBHDRTT, ELLNSRIZ2ERTZY Yy ey 724/ IRFELET,

$ mkdir -p ~/rdr/daisha2_1/2d_grid_map/rtf_office/20201010/192800/
$ cd ~/rdr/daisha2_1/2d_grid_map/rtf_office/20201010/192800/

$ rosrun map_server map_saver

Hllcx—IFLxREFHL, 2R TV Yy Ry 7 DBICwy 72&FLEFT, U
TIEAABERY £d 0T, EEoARY ID/Br— 3>y /HfSE@G) DT 74
IWRREZF L £T, HPOFEE L, TR RLTWETA, ERIETZ74 T
o

$ su — postgres

$postgres@usename:~$ psql grid_map_2d

grid_map_2d=+# insert into public.maps(¥

robot_id, location, datetime, map_yaml|_path, map_pgm_path) ¥

values ¥

(‘daisha2_1', 'rtf_office', '2020-10-10 19:28:00', ¥

'/daisha2_1/2d_grid_map/rtf_office/20201010/192800/map.yaml’, ¥
'/daisha2_1/2d_grid_map/rtf_office/20201010/192800/map.pgm");
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4 Web 77U —> 3 vDERTE

ST M HELEEREAETLE Lo, Web 77U —S 5 DREEEHRL
4, AL AT AESBEOBEL. UT0L5 1L L35, 1—F B CENICER
X,

/F=LT 4L Y/

L rdr/
Ldaisha2_1/
L2d_grid_map/ —2RFTIU Y K=y 7
LA —3>)/(FRB)/ K9/
L map.pgm
L map.yaml|
L_3d_map/ — SLAM# D 3 RTH#T — X

LT —>a>)/(FRR)/(KA1)/

L_unixtime.pcd

L_merged/ — =Y L3RBT — X
L(rs—a>)/(EAB)/(E51)/
L_merged.pcd
L web/
L download/ — WRZ T A— A Zip 7 7 1 )L Z &R

4.1. Web 77V r—=vavAT4L7 bUERK

VRATLIRERT —RZEMT AL NIUFEOT AL MU EERLES, vV TR
DTFALT7 M)IESETICERBFATTDT, T2 TlE, download T4 L7 kDA%
VERLET, TALZFUDNR—Z v gV ERBEIZNCTHEYICEELTLAI WL,

$ mkdir -p ~/rdr/web/download/tmp

4.2. 74 L7 FUBMBERE

web 74 L7 b U OFiEE%E Tomcat EA1—Y—ICEEL£7,

$ sudo chown -R tomcat:tomcat ~/rdr/web/
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4.3.Tomcat > >R YU v U v uEBEML

Tomcat D >R v 7 Uy ISBEREZBMIL I, contextxml 7 7 AL ZFHE
<Context> 7 DOTFICUT 1T%EAL TRERTLET,

$ sudo nano /opt/apache-tomcat-9.0.4/conf/context.xml

*® 4-1 BREITIXE

<Resources className="org.apache.catalina.webresources.StandardRoot"

allowLinking="true"/>
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5. Web 77YVoF 04

5.1.war 7 7 A ILDEFE

(1) Tomcat DY —EX%ZE=EIEL 9,

$ sudo service tomcat stop

(2) RDBS.war 7 7 1 /L% Tomcat @ webapps 74 L Z fUIZaE—L, /X—I v 3
VOBREELET, AETHBEELEI-Y—Ta4L I MVICERBEINTLWEHDL
LExd,

$cd ~
$ sudo cp RDBS.war /opt/apache-tomcat-9.0.4/webapps/.

$ sudo chmod 755 /opt/apache-tomcat-9.0.4/webapps/RDBS.war

(3) Tomcat D —EXAZBEL £,

$ sudo service tomcat start

(4) Rl2 7HAEE L, Tomcat D1 —HF—Twar 77 A LAEBEHINTWE T L ZREZL
F9, RDBSTA L7 b OBEHFARBTHEEREL TLEEL,)

$ sudo su - tomcat

$ Is -1 /opt/apache-tomcat-9.0.4/webapps/RDBS

5.2. vk Uy o) vy DERE

(1) Tomcat DY —EXZEIEL £,

$ sudo service tomcat stop

(2) Tomcat D2—H—T v RY w7 Uy o xERLET, U ITldzT —XI&MT S
B ET, KEOFITIEUT T, -V —HKROBRBICHAB A TLIZI 0,

$ sudo su — tomcat
$ In -s /your_home_dir/rdr/web ¥
/opt/apache-tomcat-9.0.4/webapps/RDBS/resources/data

(3) Tomcat D —E X ZBEL £,

$ sudo service tomcat start
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=1FHE

AXEDOEFEIIRNIRNFEN RRRZIIRELET,
CONEDTA LY AIUTDELY TH,
JVIAT47 - 2FYRX FR 2. 1HE

http://creativecommons.org/licenses/by/2.1/jp/ -
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