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Databases and Object Persistence

A Maintaining data across several runs

A Storing data in a relational database



Object persistence with shelve()

== save.py (C\cygwin\home\ialbert\docs\ialbert-web\ppt\fall-2010\597D\week15) - Komodo Edit ... E‘&‘g

File Edit Code View Project Toolbox Tools Window Help
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read.py | save.py X

'J Start Page

1 import shelve

data = [ 1, 2, (3, 4), dict(a=5, b=6)]
print data

db = shelve.open('mydata.db’)

db[ 'somekey'] = datd
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“python -t Chcygwin\home\ialbert\docs\ialbert-web...pt\fall-2010\597D\week15\read.py 2>&1" returned 0 EE

[1, 2, (3, 4), {'a': 5, 'b': 6}]

Command OQutput
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Read back the object
IN a differentprogam

== read.py (C\cygwin\home\ialbert\docs\ialbert-web\ppt\fall-2010\597D\week15) - Komodo Edit ... C= e g

File Edit Code View Project Toolbox Tools Window Help

J Start Page [ read.py X

1 import shelve

save.py ‘ -

db = shelve.open('mydata.db’)

print |[db[ 'somekey"]
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“python -t C\cygwin\home\ialbert\docs\ialbert-web...pt\fall-2010\597D\week15\read.py 2>&1 returned 0 = —

[1, 2, (3, 4), {'a': 5, 'b': 6}] :

Command Output
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You can save and recall
just about any python object

[ 5= save.py (C\cygwin\home\ialbert\docs\ialbert-web\ppt\fall-2010\597D\week15) - Komodo Edit ... =1 g ] [ &= read.py (C:\cygwin\home\ialbert\docs\ialber};web\ppt\fa||*2010\597D\week15) - Komodo Edit - =re= g
File Edit Code View Project Toolbox Tools Window Help File Edit Code View Project Toolbox Tools Window Help
'J Start Page = read.py @ save.py X ] | - t | Start Page | read.py X ] save.py | -
1 import shelve 1 import shelve
2 from Bio import Seq 2 from Bio import Seq
3 3
4 seq = Seq.Seq('ATGC') 4 db = shelve.open('mydata.db’)
5 print seq 5
6 print type(sed) 6 seq = db[ 'somekey']
7 7
8 db = shelve.open('mydata.db') 8 print seq
9 db['somekey'] = seq 9 print type(seq)
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- x '
“python -t C\cygwin\home\ialbert\docs\ialbert-web...pt\fall-2010\597D\week15\save.py 2>&1" retumned 0 :E

ATGC
<class 'Bio.Seq.Seq'> |

Command Output Command Output

“pythen -t C\cygwin\home\ialbert\docs\ialbert-web...pt\fall-2010\597D\week15\save.py 2>&1" retumned 0 EE

ATGC
<class 'Bio.Seq.Seq'>
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Relational databases

A Data is organized in tables (rows) and described
by type (integer, float, string)
A Standardized query language callsdSQL

A Some people say SQL standsStuctured
Query Language

True with some caveats:

I SQL is not actually structured
I SQL is not just for query
I SQL is not a programming language



Most common model: clientserver

A There is a server (for example UCSC MySQL
server) that can be connected to via the MySQL
client

A You can send a query to the servers

A The MySQL client needs to be installed on your
server

A You need to know how the data is modeled at the
UCSC servers.



MySQL query example

mysqgl -h genome-mysql.cse.ucsc.edu -A -u genome -D hgl8 -e 'select * from refGene where name="NM_005378™

kkkkkkkkhkkhkkhkkkkkkkhkkhkkhkkikk 1 row kkkkkkkkkkhkkhkkhkkkkhkkhkkhkkhkkhxk

bin: 707
name: NM_005378
chrom: chr2
strand: +
txStart : 15998133
txEnd : 16004580
cdsStart : 15999637
cdsEnd: 16003670
exonCount: 3
exonStarts : 15998133,15999520,16003065,
exonEnds: 15998316,16000427,16004580,
id: 0
name2: MYCN
cdsStartStat . cmpl
cdsEndStat : cmpl
exonFrames. -1,0,1,




Sqliterelational database in Python

@ create.py (C:\cygwin\home\ialbert\docs\ialbert-web\ppt\fall-2010\597D\week15) - Komodo Edlt 5.2 = g
File Edit Code View Project Toolbox Tools Window Help

J Start Page create.py X ] populate.py ‘ v

query.py

1 import sqlite3

2 # this opens a connection to the database

3 conn = sqlite3.connect('example.db"')

4 # the cursor operates on the database

5 curs = conn.cursor()

6 |

7 sql = """

80 CREATE TABLE genes (

9 id INTEGER PRIMARY KEY, .
10 name  TEXT, We run this only once to
— chrom TEXT, initialize the database
12 strand CHAR(1),
13 start INTEGER, table that stores our data
14 end INTEGER
15 )
50 e

curs.execute(sql)

T

Command OQutput

“python -t C\cygwin\home\ialbert\docs\ialbert-web\ppt\fall-2010\597 D\week15\create.py 2>&1" returned 0
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Populate the database

== populate.py (C\cygwin\home\ialbert\docs\ialbert-web\ppt\fall-2010\597D\week15) - Komodo Edit 5.2 c=nrr

File Edit Code View Project Toolbox Tools Window Help

-J Start Page | query.py | create.py | populate.py X | ‘ A
1 dimport sqlite3
2
3 conn = sqlite3.connect('example.db')
4 curs = conn.cursor()
i 5
| 6 sql = """
7 INSERT INTO genes (name, chrom, strand, start,
8 end) VALUES ( 'REB1', 'chri', '+', 100, 200 )
i S
! 10
| 11 curs.execute(sql))
| 12 conn.commit()
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'J Command Output

‘python -t C\cygwin\home\ialbert\docs\ialbert-web\ppt\fall-2010\597 D\week15\populate.py 2>8&1" returned 0 e

Ready L#e Ascu Ln: 11 Col: 17 Python =




Query the database

== query.py (C\cygwin\home\ialbert\docs\ialbert-web\ppt\fall-2010\597 D\week15) - Komodo Edit 5.2 n@g
File Edit Code View Project Toolbox Tools Window Help

J Start Page | query.py X] create.py ‘ populate.py ‘ hd

1 import sqlite3

2

3 conn = sqlite3.connect('example.db')
4 curs = conn.cursor()

5 sql = "SELECT * from genes"

6

7 curs.execute(sql)

8 data = curs.fetchall()

9

10 print data

11 print type(data)

print data[e][4]

T

Command Output

“python -t C\cygwin\home\ialbert\docs\ialbert-web\ppt\fall-2010\597D\week15\query.py 2>&1" returned 0
[(1, u'REB1', u'chrl', u'+', 100, 200)]

<type 'list'>
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Populate your database
with the gff file

&= ex1.py (C\cygwin\home\ialbert\docs\ialbert-web\ppt\fall-2010\597D\week15) - Komodo Edit 5.2 « . =R ﬂ
File Edit Code View Project Toolbox Tools Window Help

Start Page = query.py @ createpy @ exl.py X hd

(Y

import bmmb

2 import sqlite3
3 _ For simplicity
4 conn = sqlite3.connect('example.db’)
& Ncurs = conn.cursor() we call the feature
6 ) ) . type name
7 # reorganize this to match the outputfile
8 sql = """
9 INSERT INTO genes (chrom, start, end,
1@ strand, name) VALUES ( '%s', %s, %s, '%s', '%s' );
TR e
12
1352 for row in bmmb.getgff('saccharomyces_cerevisiae.gff'):
14 cmd = sql % row
15 curs.execute(cmd)|
16

17 conn.commit()

1 | m »
Command Output | X

“python -t C\cygwin\home\ialbert\docs\ialbert-web\ppt\fall-2010\,597D\week15\ex1.py 2>&1" returned 0 EE
Ready Les  Asd Ln: 15 Col: 22 Python ~




Query your database

&= ex2.py (C\eygwin\home\ialbert\docs\ialbert-web\ppt\fall-2010\597D\week15) - Komodo Edit 5.2 I:‘E g
File Edit Code View Project Toolbox Tools Window Help

query.py

| J Start Page

createpy | ex2.py X ] ‘ -

1 import bmmb

import sqlite3
conn = sqlite3.connect('example.db"’)
curs = conn.cursor()

2
3
4
5
6
7 # reorganize this to match the outputfile

8 sql = "SELECT * FROM genes WHERE start > 100 AND end < 5000"
9

1@ curs.execute(sql)

11 data = curs.fetchall()

12

13 print len(data)

14 print data[:3]
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Command Output

“python -t CAcygwin\home\ialbert\docs\ialbert-web\ppt\fall-2010\597 D\week15\ex2.py 2>&1" returned 0 -

155

[(5, u'gene', u'chrl’, u'+', 335, 649), (6, u'CDS', u'‘chrl’', u'+",
335, 649), (7, u'repeat_region', u'chrl', u'-', 337, 801)]
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Exercise: explore various queries

You may want tgoogle SQL tutorial




