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In this class, we do several exercises on advance database system topics. Students are required to prepare
and bring their Windows note PC, and to install the python software and other sorfwares if possible. Today,
we learn how to use a relational database from Python language. Relational database contains relational
tables. They stores numeric, text, and datetime information in table format. It is easy to handle. SQL is the
standard relational database language to handle relational database. SQL program is often embedded in
other programming languages to connect to database management systems, to process relational tables
further. Python is one of famous programming language. It is easy to use.

B 5>—2')l (Relational Table)
DL —23FIL5T—HIR—-XTIF, T—IR—R&ET—T)LDOEFED (collection of tables) & U TEEik 9
3. E5—JILICZ, #BRICEST—TILEGHLHD., T—TILOZSIC(E, #AICESHEHNES.

A relational database is a set of relational tables. Each table has a table name. Each column of a table has
a unique attribute name.

(=)L)

id | sepal_length | sepal_width | petal_length | petal_width I speciesl

1 5.1 3.5 1.4 0.2 | setosa
2 4.9 3 14 0.2 | setosa
3 4.7 32 1.3 0.2|setosa
4 4.6 3.1 1A 0.2 | setosa
5 5 3.6 1.4 0.2 |setosa
6 5.4 3.9 1.7 0.4 | setosa
7 4.6 3.4 1.4 0.3|setosa
8 5 34 1.5 0.2 | setosa
9 4.4 2.9 14 0.2 |setosa

B Python D#EDIRUANE Python loop
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In the following program, varible t is a data collection. A variable row is used to loop over each item of t.

for row in t:
print (row)

B Python @ SQL 'L —X 7KL — Python SQL place holder
ROTOTSALTIE SQLXDH(C, TL—RRILY —ZRIES [7] BMEDNTNS. 7] DEFHIH [4]
TESHDD. "select * from iris where id = 4" WEFHAIEND. TS Python DHEEE T S.



In the following program, '?' is used to indicate a place holder in a SQL sentence embedded in a Python
program. The '?" is replaced by '4', and "select * from iris where id = 4" is evaluated. It is a function of Python.

In [27]: cur.execute(u"select * from iris where id = 2", [4])
Out[27]: <sqlite3.Cursor at @x66afa6@>

In [28]: for t in cur:
.l print t

(4, 4.6, 3.1, 1.5, 0.2, u'setosa’)

B CVS J7AJ)lL CSV File
DTN —5I71)L
A CSV file a comma seperated data file



(1) RFTYT 1 (Step 1)

& 1 (Exercises 1)

Windows T Anaconda &1 > A M=JLURZEL\.

Install the Anaconda software on Windows

Anaconda (&, Cntinuum Analytics #1742t L TUL\D Python ER - EHBAY —)LTHS conda EEE

12 Python N\WH—S% 1 DICEEDREYV I NIIY. ROTZTUT—>3 > BRAFEINTLNS.

® jupyter: Web R— X TH) < T —FFEMTIRIR. Python, Julia, Ruby, R, Lua, LuallT, Haskel, Scala, Go,
JavaScript, node s, bash 7 & (CXTIE.
qtconsole: 1>V —)L. KR E(CEIIL.

spyder: Python FFIRIE

o
o
® Anaconda Navigator: 77 U4 —= 3 > DREITDERBRENTEZ 7 TUs—>3>
X OpenAl ZESFENGDBEICIE, HULIRTEHD Python 3.5 RINZEFES T & (2017/03 B TIE).

Anaconda is a software that includes Python processing system, the management tool ‘conda’ and Pythons
packages. They are provided by Cntinuum Analytics. following applications are also inlcuded.

* jupyter: A Web-based analytic data analysis environment that supports Python, Julia, Ruby, R, Lua, LualIT,
Haskel, Scala, Go, JavaScript, node.js, bash, etc.

* gconsole: console softwares. It can display figures.

* spyder: Python development environment

* Anaconda Navigator: An application that can launch and manage applications
Use Python 3.5 series for compatibility with OpenAl.
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1988 64 bit (AMDS4)]

IPython 5.1.8 -- An enhanced Interactive Python.

H -» Introduction and ove

%quickref -> Quick reference.

help -» Python's own help system.

object? -> Details about 'object’, use 'object??’ for

In [1]: ]

Type "copyright”, “credits” or "license” for more informa

Python 3.5.2 |Anaconds 4.2.@ (64-bit)| (default, Jul 5 2016, 11:41:13) [MSC v.

tion.

rview of IPython's features

~

gtconsole

spyder



& 99>0O0—R&EA>A M=)l Download and Install
O Fo>O0—-READTIR—>%[< Open the Web page to download

https://www.continuum.io/downloads

@ Python DERFTHRZELNZLY. For Windows DEDRSY > &)W,
Click "64-BIT INSTALLER" to download the latest vesion of Anaconda.

Anaconda 4.4.0 Python 3.6 version

Anaconda is BSD licensed which gives you permission to use Anaconda

commercially and For redistribution.
32-BIT INSTALLER (362M)
Changelog

@ Windows 64 Ew RiEAS D> 0O— RUMEL. RDIT7 A )LEESN.

Choose the following file to downlod Windows 64-bit version.

@ T7AILDFI>O— RAIRES.
A AR=IUICES T 7))L : Anaconda3-4.4.0-Windows-x86_64.exe
File download starts. The file to be used to install: ANaconda3-4.4.0-Windows-x86_64.exe

T74 )V %&(N): IAnaconda3-4.4.0-Windows-x86_64.exe
774 ) OBSE(T): | Application

@ AO>0O—RUKE exe J71ILERT.

Launch the .exe file.

F __.T-*“ ; :
U

o .
4 Apacondail-4 a
s A0-Windows o
-xG6_Bd.exe iz
d
@ c,t S L_%@E_C‘(j:, rNextJ %0 |J v 0 2 Anaconda3 4.4.0 (64-bit) Setup o= >
Click "next” in the welcome window. Welcome to Anaconda3 4.4.0 (64-bit)
Setup
55, ’ Setup will guide you through the installation of Anaconda3
L 4.4.0 (64-bit).

ANACO N DA It is recommended that you dose all other applications

Powered by Continuum Analytics before starting Setup, This will make it possible to update
relevant system files without having to reboot your
camputer,

Click Mext to continue.




® SAEAXKIEDEMR

License agreement.

@D A>AR—=ILFAF(E TAll Users] =&,
[Next] Z20w .

Choose "All Users” for install type, and click
“Next".

A= LK) (TDAIY) (SBEE
G ITAIBR) OFFEFTEL). [Next] #T w2,

Click "Next”

i| O Anaconda3 4.4.0 (64-bit) Setup = *

q License Agreement

J ANACONDA Please review the license terms befaore instaling Anaconda3 4.4.0
{B4-hit).

Press Page Down to see the rest of the agreement,

Copyright 2017, Continuum Analytics, Inc,

all rights reserved under the 3-cdlause BSD License:

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 4.4.0 (64-bit).

Cancel

l
; « Badk

2 Anacondal 4.4.0 (64-bit) Setup g X

Select Installation Type

’:J AMACONDA Flease select the type of installation you would like to perform for
Anacondas 4.4.0 (64-bit).

Install for:

() Just Me {recommended)

I (®) All Users {requires admin privileges) I

Y Anac
Choose Install Location

-J AMACONDA Choose the folder in which to install Anaconda3 4.4.0 (64-hit).

Setup will install Anaconda3 4.4.0 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder, Click Mext to continue.

Diestination Folder

i C:¥ProgramData¥Anacondal Browse...

Space required: 1.9GE
Space available; 303, 1GE

: BE : Canml




© AT>3a>iEk, 22&EEFIVITS.
A A R=)LZRIBLIZWVDT, [lInstalll

12 Anaconda3 4.4.0 (64-bit) Setup

Advanced Installation Options

.) ANACONDA Customize how Anaconda integrates with Windows

z7Uwv 7,
Check the both and click “Install”

Advanced Options

Add Anaconda to the system PATH environment variable

Mot recommended. Instead, open Anaconda with the Windows Start
menu and select “Anaconda (E4-bit)", This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to aninstall and reinstall Anaconda.

|| Register Anaconda as the system Python 3.6

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.6 on the system.

Continuum Analy

AAM=IVNIEEDS.
Installation starts.

2 Anaconda3 4.4.0 (64-bit) Setup

Installing

D AMNACONDA Please wait while Anaconda3 4.4.0 {64-bit) is being installed.

Installing: python-3.6,1-2 {into root)

@ A>A=ILETDERR. [Next] 20w,
Click “"Next”

< Back Mext = Cancel
) Anacon 64- b -
= Installation Gomple te
D AMACOMNDA  setup was completed successfully,
Completed
. S-How d_emﬂ;s. .,

= Ba':k - CEn—IEEI




@ /r > 2 l\_)b%T@ﬁﬁgﬁ 2 Anaconda3 4.4.0 (64-bit) Setup ==

Installation completed. Thanks for installing Anacondal!

I‘-‘v
".
:E_ ; Anaconda is a modern open source analytics platform
i powered by Python,

AN ACO N DA Share your notebooks, packages, projects and environments

Powered by Continuum Analytics on Anaconda Cloud!

Learn more about Anaconda Cloud

Learn more about Anaconda Support

m

]

@ Python \WF—>DEFi& conda-build X\ —ZDA1 VX =)L
%9, Anaconda JO> 7 haEBEEUTHLLEDIC
A — b AZ1—®D [Anaconda3 (64bit) | DT ® [Anaconda Prompt| Z50UwIL, XZ1—7T [E

BELUTET] &S

Update python packages and install ‘conda-build’ package

Right click the “Anaconda Prompt” under “Anaconda3 (64bit)” in a start menu, and select “"Run as
administrator” in the menu. And close the Anaconda prompt.

Installation of Anaconda is finished.

pip install --upgrade pip
pip install --upgrade -1 setuptools
pip install conda-build

X BRPTEBANHETERLES, v F+— + Enter THAT

Push 'y’ key and push the enter key for any questions in the procedure.

o155, Anaconda JO> T hEFUSD. TNT Anaconda D1 > X h—)LIEHEHD.



¥ Mac OSX 1—H (For Mac OS X users only)
LTOBIFEBEL TIZEEV, RD 2 DD Web R—Z%SE(CL T, Python & Spyder &> A h—JLU
T<LJZ&L\. ForMac OS X users. Please ignore the above steps. Please install the Python and Spyder.  Please

use the following three Web pages
1. http://continuum.io/downloads &R <

« C f© continuum.io/d

Download Anaconda
Anaconda is a completely free Python distribution (including for commercial use and
redistribution). It includes over 195 of the most popular Python packages for science, math,

engineering, data analysis.

CHOOSE YOUR INSTALLER: &8 .’ " IWANTPYTHON 3.4°

Mac OS X — 64-Bit
Python 2.7

INSTALLATION

ter downloading the installer, double click

P
the .pkg file and follow the instructions on the
[Size: 275M

(OS X 10.7 or higher)

sqreen.

CPMMAND-LINE INSTALLS:

QTHER INSTALLERS: After downloading the installer, in the shell
MaCOS X — 64-Dit — Python 2./ €xecute:
Size: 241M bash Anaconda-2.1.0-HacOSK-x86_B4.sh
(OS X 10.7 or higher) -
Command-Line installer Note that you should type "bash", regardless

of whether or not you are actually using the

bash shell.

For more information on installation, please

X A0S O— RICHEFRHD D DIEEN DD
A>0O— RH¥RID o255 [bash Anaconda-2.1.0-MacOSX-x86_64.sh| ZZE1T
2. https://bitbucket.orq/spyder-ide/spyderlib/downloads @ DMG 7 JL

3 https://bitbucket.org/spyder-ide/spyderlib/ HEZE(CLTLEE0,
3.python D)\—=3 > DR
spyder ZEEEIL python D/\—=3 > =R
4. N\vo—mEhl
python D/I—S >4 2 FAIDES RO I BYIon 772 =8 3 AP 2 S Hkp=e - |

% 9T (execute the following commands for python 3 series)
ZE1T (execute the following commands for python 2 seiies,

sudo conda update conda sudo pip update conda
sudo conda update anaconda sudo pip update anaconda
sudo conda install numpy Sltele) femye Sioi=slldL Enshy
q q sudo pip install scipy
sudo conda install scipy Snillr
. sudo pip install pandas
sudo conda install pandas sudo pip install matplotlib
sudo conda install matplotlib sudo pip install scikit-learn
sudo conda install scikit-learn sudo pip install bottle

sudo pip install numexpr

sudo conda install bottle
sudo pip install zodb

sudo conda install numexpr
sudo conda install zodb




(2) ARFTWIT 2 (Step 2)
UTFTDOFIET, SAMNF—=FIT7A) iris.csv Z2590>0—RURAREL)

(Download a test data file named ‘iris.csv’)

® Web TS IYT http://www.kunihikokaneko.com/free/addb/iris.csv Zf <
(Open http://www.kunihikokaneko.com/free/addb/iris.csv  using a Web browser)

@ A9>0O0—REnNizIJ7A)L iris.csv & C:¥iris.csv [CIE—

Copy the downloaded file iris.csv to C:¥iris.csv.

i ¥ PC » O-7L T4AY (C2) v| ¢ | | O-0L 7427 (C)EE
E2ET] EZ =it = HAZ
@] iris Microsoft Exgal ... 5 KB

TMINGW32-xy TG JAT—

8 |l Python27 2014/10/20 12:05 7l FlH—

Program Files (x86) 2014/10/20 12:04  Tr Il T~

@ iris.csv (FIRDKDIRT7AILTHD.
iris.csv is a file as follows.
A B C D E I G

1 |id sepal_lengsepal_wid petal_leng petal_widt species
2 0 5.1 3.5 1.4 0.2 setosa
3 1 4.9 3 1.4 0.2 setosa
4 2 4.7 3.2 1.3 0.2 setosa
5 3 4.6 | 1.5 0.2 setosa
b 4 5 3.6 1.4 0.2 setosa
7 5 5.4 s 1.7 0.4 setosa
8 6 4.6 3.4 1.4 0.3 setosa
: 9 T 5 3.4 1.5 0.2 setosa
10 8 4.4 2.8 1.4 0.2 setosa
11 9 49 31 1.5 0.1 setosa
12 10 5.4 3.7 1.5 0.2 setosa
13 11 4.8 3.4 1.6 0.2 setosa
14 12 4.8 3 1.4 0.1 setosa
15 13 4.3 3 1.1 0.1 setosa
16 14 5.8 4 1.2 0.2 setosa
17 15 5.7 4.4 1.5 0.4 setosa



(3) ARFTWIT 3 (Step 3)

I TFODFIERT, 1BsiAd SQL ZRITUREL.
(Execute an embedded SQL)

@ RH—HAZ1—D [Anaconda3 (64bit)] DT D [spyder| Zi&LEN T D. HFI(C IPython IV —
VD42 RONHS.

Launch “spyder” in the “Anaconda3 (64bit)” in a start menu. There is an IPython console windows in right
lower.

#® Spyder (Python 3.6) & (] X

TrA L) I CR e} =i Fy70) Y=o} FaTIHR) -1 E70) ALTH)

DeERL“Ee rpOBGE NE=E=p B -x F P & S [C¥lsers¥user v
I78 & x g 8 x
03 eww O & vr oo - Avvor \ v @ &

. Jed ~

2 spyderIF'd

e — .

o e TR BT VT Cotet KEHTHPSCE T4 10 O AN,

4 AT BT RIS SRS, S AT ORI

s TEET,

SPYPAerHTDTTHH » BATLEEN F1=HITL v
EHTHAIO-5- FrNIHAI 05 AT
IPythonTit =l 8 x
(£} Ty-n e @ -3
Py‘thon 3.6.1 \Ana:anna 4 4 a (a4 bn)\ (default May 11 2617 13:25:24) [MSC v.1900 64 bit (AMDE4)] o~
Type "copyright”, " se” for
Teython 5.3.0 - 4 en
g > Intro feats
Squickref -> Quic
help > Pythor hel
object?  -»> Details about ab]e:t use ‘object??’ for extra details.
in (1]
v
Python Tt —IL A Os IPython =)
mE AW mm R IyIF uTes w6 W1 gEn s

@ IPython I>V—=)L- A2 RIT, pwd IX> RZEFEVAL > Mo LY NURRER. IPython I
V—)LT(E Windows DIN> REFEDSZENTES.

Get the current directory using the pwd command. Windows commands can be executed in an IPython
console window.

By x

Python 3.6.1 |Anaconda 4.4.0 (64-bit)| (default,
Type "copyright", "credits"

A= 1A

May 11 2017, 13:25:24) [Mf
or "license" for more information.

IPython 5.3.8 -- An enhanced Interactive Python.
-> Introduction and overview of IPython's features.
%qulckref -> Quick reference.

help -> Python's own help system.

object? -> Details about ‘object', use 'object??' for extra details.
In [1]: pwd

Out[1]: 'C:\\Users\\user'

In [2]: |



® IPython O>Y—JL - DA RIT, RD Python OV S LEZRITETETHRETW

(Try to execute a Python programin using the Spyder's IPython console)

BT (COIZD 10— RXFI=fELnzhneEs3TE Tu™ - - - "] DXSITEL.

import pandas as pd

import sqlite3

¢ = sqlite3.connect('hoge.sqlite’)

sql =u"""

create table iris (
id integer primary key,
sepal_length real,
sepal_width real,
petal_length real,
petal_width real,
species integer );

c.execute(sql)

x = pd.read_csv( 'c:¥¥iris.csv', header=0)

for index, r in x.iterrows():
sql = u"insert into iris values (?,?,2,2,?,?)"
c.execute(sql, (r[0], r[1], r[2], r[3], r[4], r[5]))

c.commit()

cur = c.cursor()
cur.execute(u"select * from iris")

fortin cur:
print (t)

c.close()

RITHRRDH
(e, 5.1, 3.5, 1.4, 0.2, 'setosa')
(1, 4.9, 3.0, 1.4, 0.2, 'setosa')
(2, 4.7; 3:2; 1.3; 0.2, “setosa”)
(3, 4.6, 3.1, 1.5, 0.2, 'setosa')
(4, 5.9, 3.6, 1.4, 0.2, 'setosa')
(5, 5.4, 3.9, 1.7, 0.4, 'setosa')
(6, 4.6, 3.4, 1.4, 0.3, 'setosa')
(7, 5.9, 3.4, 1.5, 0.2, 'setosa')
(8, 4.4, 2.9, 1.4, 0.2, 'setosa')
(9, 4.9, 3.1, 1.5, 0.1, 'setosa’)
(1e, 5.4, 3.7, 1.5, 0.2, 'setosa’)
(11, 4.8, 3.4, 1.6, 0.2, 'setosa')
(12, 4.8, 3.0, 1.4, 0.1, 'setosa')
(13, 4.3, 3.0, 1.1, 0.1, 'setosa’')
(14, 5.8, 4.0, 1.2, 0.2, 'setosa')
/i1 = 7 A A 1 g oA 'cataca'\




@ ETEEFE pwd THAZAL> Mo LI BNUIC, T—IR—XT 74 )l hoge.sqlite NTETTNDID
THRI 3.

FIF425 () » 13— & user

=5
hoge.sglite
MNTUSER.DAT




