Databases, plotting
miscellanea

Week 7, day 2




A database

(For our current purposes)

A series of named tables

Tables have rows and columns

A column is data of a single type and
meaning

A row is a single relation or entry




Database example

WRL Id | Country |Strain|Host | VPI seq
WRLI120 |Afghanistan| A | Bull | aacgttc...
WRLI2] Iraq C |[Sheep| accgttg...
WRLI122| Kenya A |Sheep| aaggttc...
Country Contact
Afghanistan A. Gabrinus
Azerbajian V.T.Woronov




Structured Query
Language

® 5-Q-L or Sequel
® Programming language for Db queries
® Standard

® Kind of portable

® But often incomplete or extended

® Database is a series of SQL statements




SQL examples

CREATE TABLE Taxa (
name VARCHAR (30),
genus VARCHAR (20),
body size INT UNSIGNED,
PRIMARY KEY (name)

) 7
DROP TABLE Taxa;
START TRANSACTION;

COMMIT;

ROLLBACK:;




SQL examples 2

INSERT INTO Taxa
(‘name’, ‘genus’, ‘body size’)
VALUES ( 'Crocuta crocuta’', 'Crocuta’, 45);

UPDATE Taxa
SET body size = 46
WHERE name = 'Crocuta crocuta'

we

DELETE FROM Taxa
WHERE name = 'Crocuta crocuta'

e




SQL examples 3

SELECT * FROM Taxa

SELECT * FROM Taxa
WHERE body size > 50
ORDER BY genus

SELECT genus FROM Taxa




Databases

Access, Postgres, mSQL, MS SQL
Server, DB2, Oracle ...

Common tasks but different APls
Hence SQL

Not enough for Python ...




Python Database AP]
Specification

® Not a module
® Versions 1.0 & 2.0
® Consistent promises / guarantees

® Not all adhere to it




Python Db API 2

® apilevel: how compliant (1.0 or 2.0)

® threadsafety: simultaneous queries bad
(0) to okay (3)

® paramstyle: don’t worry




How a compliant Db
works

® Module name ends in db

® connection = module.connect
(datasource, user, password, host,
database)

® connection.commit()
® connection.rollback()

® connection.close()




Compliant Db cursors

® cursor = connection.cursor()
® cursor.execute (statement)

® cursor. fetch™: returns sequence or
None

® fetchone, fetchmany, fetchall
® cursor.description, cursor.arraysize

® cursor.close()
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Compliant Db types

® For building Dbs
® Basic types:

o STRING, BINARY, NUMBER,
DATETIME, ROWID

® Converting data for basic types:
® Date (y,m,d)
® Time (h,m,s)

® Binary(str)




Db APl example

import sqglite
theConn = sglite.connect (‘tx.db’,
host='"iahp.linux02.avri.bbsrc.ac.uk’,

user='dp’, password='garfield’)

theCurs = theConn.cursor()
theCurs.execute (“""
CREATE TABLE endangered (
Org name TEXT PRIMARY KEY,
desc TEXT,
threat INTEGER

) o
,

theConn.commit ()
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Db APl example 2

theCurs = theConn.cursor()

theQuery = “SELECT * FROM taxa WHERE threat > 3.0”
theCurs.execute (theQuery)

theQuery = “SELECT * FROM taxa WHERE threat < 1.0”"
theCurs.execute (theQuery)

theNames = theCurs.description

for row in theCurs.fetchall():
for 1 i1n range (len (row)):
print “%$s:%s “ % (theNames[1][0], row[i1])
print
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The other (simpler)
interface

® Standard(ish) for standard modules

® anydbm, bsddb, dbhash, dbm, gdbm,
shelve ...

® Dictionary like
® Not DbAPI compliant

® Simple, local dbs




“Standard’ db interface

db = module.open (filename, flag)
db[key]: read or write

del db[key]: remove

db.keys()

db.has_key (str)

db.close()




Tips

o SQL, mySQL, SQlLite ...
® (Cost!

® What's the simplest thing that could
possibly work!?

® As few tables as possible

® Database design is programming too
® Good style & abstraction
® Wrap Db calls in classes




Nifty stuff

® Pure Python Dbs
® Gadfly, SnakeSQL
e XML dbs
® Forest
® Object based Dbs
® /Zope, ZODB
® SQLObject: Db as Python classes




Resources (databases)

® |nteractive SQL tutorial at <http://
sglzoo.net/>

® Python database topic at <http://
www.python.org/topics/database>

® SQLODbiject at <http://sqglobject.org>
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Matplotlib “cuurent
graph”

A title
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pylab.plot (%, y)
pylab.plot (x, 2z) st
pylab.grid()
pylab.title ('A title')
pylab.xlabel ("Some x data") Some x data
pylab.ylabel ("Some y data")

pylab.legend()

pylab.semilogx()

pylab.show()




Non-interactive MPL

® Want to embed / use graphs in other
app

® \Want to use in a threaded / multi-user
environment

® pylab.savefig (“myfig.png’’)
® pylab.gcf()




Non-interactive MPL 2

® theFig = matplotlib.Figure
(figsize=None, dpi=None)

® All methods are on the figure or
members of figure

® theFig.legend(), theFig.clf(),
theFig.colorbar() ...

® axes = figure.add axes(rect), figure.gca

0

® axes.plot (...)




Resources (MPL)

® Drawing pythonically in MPL at <http://

matplotlib.sourceforge.net/
fag.html|#OO>

® Andrew Dalke does it at <http://

www.dalkescientific.com/writings/diary/
archive/2005/04/23/
matplotlib_without gui.html|>

® Example at <http://
matplotlib.sourceforge.net/examples/
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