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This tutorial shows a path to installing the MySQLdatabase engine and to the associated tutorial
in section 3 of the manual.
Start at http://dev.mysql.comfor the installation
After completing the installation, make your way through the tutorial in sections 3.1 to 3.5 of
the manual found at :
http://dev.mysql.com/doc/refman/5.1/en/index.html

When the download finishes, find it and run it.

You must have administrative privileges to install software.

Then, just follow the default options…like this

You can skip through the adverts…

Click on finish

Accept default setting – somewhere where you have permissions to write to

Enter a password of your choice (and remember it)

Start the MySQL command line client:

Enter the password you chose above

An alternative to the above way of connecting to mysql…
Open a dos command prompt and type…
mysql –u root –p
Then enter your password
You are the root user (controller) of the MySQL instance you just set up

Now you’re ready to start the tutorial ….but first you need to go get it from
http://dev.mysql.doc.

Follow the tutorial up to at least 3.6.
1. Use Programmers Notepad to make text files:
A few notes that will help during the tutorial follow.
Section 3.3.3 describes problems with line endings that differ on different
platforms.
You can avoid these problems (on windows) by using Programmer’s Notepad
to open, create and edit text files.
The program deals with large files really well (a common occurrence in bioinformatics)
And gives you full control over visualizing and changing the line endings that are used.
See the tools menu and select line endings.
Programmer’s notepad is freely downloadable from http://www.pnotepad.org/

2. Running sql commands from a batch file.
I have a file at C:/myqlsample.batch-file1.txt

With the following content:
USE menagerie
SHOW TABLES;
SELECT DISTINCT owner FROM pet;
Then i can do the following to run from a cmd prompt:

Or I can use this syntax…

See http://dev.mysql.com/doc/refman/5.1/en/batch-mode.html for more on this.
Try sending your query results to an output file like this:

The file should be a simple tab-delimited file – perfect for importing into R or excel
Details at http://dev.mysql.com/doc/refman/5.1/en/batch-mode.html

After you have finished the MySQL tutorial, we will download a file from NCBI’s Entrez Gene
database. Point your browser at
ftp://ftp.ncbi.nih.gov/gene/DATA/GENE_INFO/Mammalia/

The .gz file extension means the file is compressed (using the GNU Zip algorithm)
You’ll need some way of decompressing it so you can open it and look at it.
Window’s users can use 7-zip (free).

After decompressing it, the file will be called
Homo_sapiens.gene.info
It is a text file. If you change the name of the file to
Homo_sapiens.gene.info.txt
You’ll be able to open it and view it with a text editor. It’s big so I suggest Window’s users try
Programmers Notepad to open it (wordpad and notepad will work but very slowly).
The format of the file is described two levels up in
ftp://ftp.ncbi.nih.gov/gene/DATA/README
See section I. DATA directory , GENE_INFO subdirectory .
Read this section, then think how you would create a database (call it Gene) with one table that
Reflects the columns described in the README.

You will need to use a SQL script to create the database and the table.
The beginning of the gene_info table description looks like this:
===========================================================================
gene_info

recalculated daily

--------------------------------------------------------------------------tab-delimited
one line per GeneID
Column header line is the first line in the file.
Note: subsets of gene_info are available in the DATA/GENE_INFO
directory (described later)
--------------------------------------------------------------------------tax_id:
the unique identifier provided by NCBI Taxonomy
for the species or strain/isolate
GeneID:
the unique identifier for a gene
....

So the first two columns are called tax_id and GeneID. You can tell that they are both integers
by looking at the text file you opened.
You haven’t learned in the tutorial how to specify columns that hold integers.
You could read more about how to do this at:
http://dev.mysql.com/doc/refman/5.1/en/creating-tables.html
http://dev.mysql.com/doc/refman/5.1/en/data-types.html
http://dev.mysql.com/doc/refman/5.1/en/create-table.html
But here is the step by step answer for you:
Use these commands to create and use the database:
CREATE DATABASE gene;
use gene;

Use this SQL statement to create the geneinfo table.
CREATE TABLE geneinfo(
taxid INT DEFAULT -1,
geneid INT DEFAULT -1,
symbol VARCHAR(100) DEFAULT 'NA',
locustag VARCHAR(100) DEFAULT 'NA',
synonym VARCHAR(1024) DEFAULT 'NA',
dbxref VARCHAR(4096) DEFAULT 'NA',
chromosome VARCHAR(100) DEFAULT 'NA',
map VARCHAR(100) DEFAULT -1,
description VARCHAR(4096) DEFAULT 'NA',
type VARCHAR(100) DEFAULT 'NA',
nomsymbol VARCHAR(100) DEFAULT 'NA',
nomname VARCHAR(512) DEFAULT 'NA',
nomstat VARCHAR(10) DEFAULT 'NA',
otherdesc VARCHAR(4096) DEFAULT 'NA',
moddate VARCHAR(8),
rowid INT PRIMARY KEY AUTO_INCREMENT,
index igeneinfo_geneid (geneid),
index igeneinfo_symbol (symbol),
index igeneinfo_tax (taxid),
index igeneinfo_synonym (synonym(50))
);

Then use a SQL statement like this one to load the "Homo_sapiens.gene_info.txt" file into the geneinfo
table you just created.
load data local infile
'C:/Users/you_user_name/mysqlws/Homo_sapiens.gene_info.txt' into table
geneinfo fields terminated by '\t';

This last loading operation will return a warning message. Messages from the last SQL statement can be
viewed using the following statement:
show warnings limit 10;

"limit 10" was added to this statement because there were so many warnings. What happens if you
remove "limit 10"?
You should view a sample of the imported table to spot-check that you got what you expected.
select * from geneinfo limit 1;

This is a bit cumbersome to look at because there are so many columns. Try modifying the
above statement to view a few columns at a time.
If you want to remove the table and re-import the data, you can use this statement.

drop table geneinfo;

Exercise
Go through the following and try to answer the questions. If you get stuck, there are hints and
other useful commands below.
You can also spot-check the table to see if it meets expectations.
This is a table for genes from Homo sapiens (taxon id 9606). How many distinct taxon ids are
there in the table? Is human the only one or are there exceptions and what are they.
You can find more info on a given taxon identifiers at http://www.ncbi.nlm.nih.gov/taxonomy
How many rows are in the table? Does this match the number of rows in the text file you
imported? Hint: look in the bottom left hand corner of programmers notepad for the number of
lines.
How many distinct gene identifiers are there? Does this make sense?
What are the distinct chromosomes on which these genes exist? Do these make sense? Look at
a few examples that don’t make sense.
What are the distinct gene types that are represented in the file?
What are these types? Hint: look at the README.
How many protein-coding genes are there?
How would you make a table of just those genes that encode proteins?
Take a look at some entries in the “synonyms” column. What is going on here?
Some genes have multiple synonyms and they are listed together in this one column with pipes
“|” separating them. Look some of these cases up in Entrez Gene to see the symbols there.
Synonyms are an example of denormalized data (multiple pieces of info concatenated into the
same column).

End of exercise.

Hints and useful commands for the exercise:
select distinct taxid from geneinfo;
select count(*) from geneinfo;
select count(distinct geneid) from geneinfo;
select distinct chromosome from geneinfo;
select * from geneinfo where chromosome = 'Un' limit 1;
http://www.ncbi.nlm.nih.gov/gene?term=26581
select distinct type from geneinfo;
SELECT type, COUNT(*) FROM geneinfo GROUP BY type;
create table some_new_table_name as (select ....);
create table proteinGenes as (select * from geneinfo where type='proteincoding');
select geneid, synonyms from geneinfo limit 100;

Commands you used during the MySQL tutorial:
In case you forget the syntax and need examples you can cut and paste then modify.
You might consider making your own file of examples.

shell> mysql -h host -u user -p
CREATE DATABASE menagerie;
SHOW DATABASES;
USE menagerie
SHOW TABLES;
CREATE TABLE pet (name VARCHAR(20), owner VARCHAR(20), species VARCHAR(20), sex
CHAR(1), birth DATE, death DATE);
DESCRIBE pet;
LOAD DATA LOCAL INFILE '/path/pet.txt' INTO TABLE pet;

LOAD DATA LOCAL INFILE '/path/pet.txt' INTO TABLE pet
-> LINES TERMINATED BY '\r\n';

INSERT INTO pet
-> VALUES ('Puffball','Diane','hamster','f','1999-03-30',NULL);

The SELECT statement
SELECT what_to_select
FROM which_table
WHERE conditions_to_satisfy;

SELECT * FROM pet;

Correcting mistakes in the db
DELETE FROM pet;
UPDATE pet SET birth = '1989-08-31' WHERE name = 'Bowser';
SELECT * FROM pet WHERE name = 'Bowser';
SELECT * FROM pet WHERE species = 'dog' AND sex = 'f';
SELECT name, birth FROM pet;
SELECT owner FROM pet;
SELECT DISTINCT owner FROM pet;
SELECT name, species, birth FROM pet
-> WHERE species = 'dog' OR species = 'cat';
SELECT name, birth FROM pet ORDER BY birth;
SELECT name, birth FROM pet ORDER BY birth DESC;
SELECT name, species, birth FROM pet ORDER BY species, birth DESC;

SELECT name, birth, CURDATE(), (YEAR(CURDATE())-YEAR(birth)) (RIGHT(CURDATE(),5)<RIGHT(birth,5)) AS age FROM pet;
SELECT name, birth, death,
-> (YEAR(death)-YEAR(birth)) - (RIGHT(death,5)<RIGHT(birth,5))
-> AS age
-> FROM pet WHERE death IS NOT NULL ORDER BY age;

SELECT name, birth, MONTH(birth) FROM pet;
SELECT name, birth FROM pet WHERE MONTH(birth) = 5;
SELECT name, birth FROM pet
-> WHERE MONTH(birth) = MONTH(DATE_ADD(CURDATE(),INTERVAL 1 MONTH));

SELECT 1 IS NULL, 1 IS NOT NULL;
SELECT 0 IS NULL, 0 IS NOT NULL, '' IS NULL, '' IS NOT NULL;

Pattern matching
SELECT * FROM pet WHERE name LIKE 'b%';
SELECT * FROM pet WHERE name LIKE '%fy';
SELECT * FROM pet WHERE name LIKE '%w%';
SELECT * FROM pet WHERE name LIKE '_____';
http://dev.mysql.com/doc/refman/5.1/en/regexp.html#operator_regexp
SELECT * FROM pet WHERE name REGEXP '^b';
SELECT * FROM pet WHERE name REGEXP '^.....$';
SELECT * FROM pet WHERE name REGEXP '^.{5}$';

counting rows

SELECT COUNT(*) FROM pet;
SELECT owner, COUNT(*) FROM pet GROUP BY owner;
SELECT species, COUNT(*) FROM pet GROUP BY species;
SELECT species, sex, COUNT(*) FROM pet GROUP BY species, sex;
mysql> SELECT species, sex, COUNT(*) FROM pet
-> WHERE species = 'dog' OR species = 'cat'
-> GROUP BY species, sex;

inner joins

SELECT pet.name,
-> (YEAR(date)-YEAR(birth)) - (RIGHT(date,5)<RIGHT(birth,5)) AS age,
-> remark
-> FROM pet INNER JOIN event
-> ON pet.name = event.name
-> WHERE event.type = 'litter';

mysql> SELECT p1.name, p1.sex, p2.name, p2.sex, p1.species
-> FROM pet AS p1 INNER JOIN pet AS p2
-> ON p1.species = p2.species AND p1.sex = 'f' AND p2.sex = 'm';

using mysql in batch mode

mysql -u root -p < some_batch_script.txt > some_result_script.txt

some common queries
SELECT MAX(article) AS article FROM shop;

SELECT article, dealer, price
FROM shop
WHERE price=(SELECT MAX(price) FROM shop);

left join

SELECT s1.article, s1.dealer, s1.price
FROM shop s1
LEFT JOIN shop s2 ON s1.price < s2.price
WHERE s2.article IS NULL;

max of column per group
SELECT article, dealer, price
FROM shop
ORDER BY price DESC
LIMIT 1;

SELECT article, MAX(price) AS price
FROM shop
GROUP BY article;

user variables begin with @
mysql> SELECT @min_price:=MIN(price),@max_price:=MAX(price) FROM shop;
mysql> SELECT * FROM shop WHERE price=@min_price OR price=@max_price;

union

SELECT field1_index, field2_index
FROM test_table WHERE field1_index = '1'
UNION
SELECT field1_index, field2_index
FROM test_table WHERE field2_index = '1';

auto increment

CREATE TABLE animals (
id MEDIUMINT NOT NULL AUTO_INCREMENT,
name CHAR(30) NOT NULL,
PRIMARY KEY (id)
);

