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Introduction

dbAutoMaker is the collective name for a framework of Perligsr designed to
automatically: (1) download data files from onlinesources; (2) decompress data files if
required; (3) convert data files to a format corifgatfor a database (if required); and (4)
import the data files into a database.

This document explains how to install, run, andficome dbAutoMaker.

How to get started

There are 3 main ways to udigAutoMaker:

1) Run the distribution version abAutoMaker.
You can choose to automatically create a custongdéel database for any of the
following livestock speciedBos taurus (cow), Gallus gallus (chicken),Sus scrofa
(pig), andOvis aries (sheep)Homo sapiens (human) is also an option.
See sectionlhstallation” and “Program Execution’

2) ConfiguredbAutoMaker for another species chosen from dbSNP
You can choose to configudbAutoMaker to automatically created a customised
SNP database for any species that contains SNitxSINP (dbSNP is a database
managed by National Center of Biotechnology Infarong.

See sectionlfistallation” and “Configuring dbAutomaker”

3) ConfiguredbAutoMaker to create your own local database
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You can choose to configudbAutoMaker to create a local database with data
extracted from any type of online resource thavioies data to the public.

See sectionlhstallation” and “Creating your own local database from scratch

Installation

Prerequisites:
Perl MUST be installed to rustbAutoMaker .

dbAutoMaker has been developed and tested on Perl 5.10.1 fodldis and Perl 5.8.8 for
Linux

The following Perl modules MUST also be installed:
Config::Simple
LWP::Simple
Archive::Extract
File::Spec

Download:

A compressedbAutoMaker directory containing all relevant programs anesfican be
downloaded from the following URL:

For Windows:

http://web4ftp.it.csiro.au/ftp4gool7a/dbAutoMakdrAditoMaker.zip

For Linux:

http://web4ftp.it.csiro.au/ftp4gool7a/dbAutoMakdrAditoMaker.tar.qz

Directory structure:

After decompressing th@bAutoMaker directory, the directory can be moved to any lagati
of your choice. Figure 1 shows the directory suitetfor the distributed version of
dbAutoMaker. The “?” in Figure 1 implies any pathname.
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Figure 1: ThedbAutoMaker directory structure for the distributed version

The contents of the directories are:

Admin - startup.pl (script to begin database creatiatgss), startup.ini (a file containing the
list of species configuration files), <species>filds (the database configuration files specific
to a species), <species>.log (records the datalvaaéion stages, errors, and warnings. Used
for debug purposes only).

Programs — contains all the Perl scripts used to create thabdse. It also contains the
Windows and Linux versions of the SQLite executable

Species -A separate directory is used for each speciesoritains separate directories for

each resource used to create the database. Thabd3ais” directory within each species
directory is used to store a working database dml database being created. The
“start_folders” directory contains the templateediories. For example, if a database for a
new species is to be created, “start_folders” memband renamed to the species name.
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Program Execution

The database creation is invoked with a Perl sérgsh a command prompt in Windows or
within a Linux\Unix shell. The Perl script is calléstartup.pl” and is located in the Admin
directory (See Figure 1).

For example:

1. Use a Linux\Unix shell OR a command prompt in Waws

2. Change directory to Admin

3. Type: startup.pl bta <enter> (OR perl startuptpl <enter> if the “.pl” extension is
not associated with Perl)

The startup.pl script requires one argument intgligatvhich configuration file, associated
with the required species, to use. The “bta” ip &&bove instructs the program to use
‘bos_taurus.ini’ as derived from a list of userfided configuration files in startup.ini
(located in the Admin directory). Figure 2 showe tbontent of the default startup.ini
configuration file.

#startup.ini — User defined configuration files

code<species<config<dir<url

bta<Bos taurus<bos_taurus.ini<Bos_taurus<http:/Ngphticsiro.au/ftpdgool7a/FunctSNP/btaSNP.zip
gga<Gallus gallus<gallus_gallus.ini<Gallus_gallusgtfweb4ftp.it.csiro.au/ftp4gool7a/FunctSNP/gg&3hp
hsa<Homo sapiens<homo_sapiens.inikHomo_sapiensiivitp4ftp.it.csiro.au/ftp4gool7a/FunctSNP/hsaSP .k
oar<Ovis aries<ovis_aries.ini<Ovis_aries<http://dfg.it.csiro.au/ftp4gool7a/FunctSNP/oarSNP.zip
ssc<Sus scrofu<sus_scrofa.ini<Sus_scrofa<http:Aftelit.csiro.au/ftp4gool7a/FunctSNP/sscSNP.zip

Figure 2: startup.ini — contains a list of speciesfiguration files.

It is expected that the “startup.ini” configuratiéite will only require modificationif the
desired species is not shown in the hst the user wishes to create their own species
configuration file. The “startup.ini” configuraticiile contains 5 columns separated by a “<”
character. The first column can be any number afaitters and is used by theAdtoMaker

Perl scripts to make the association with the gmate species configuration file. Column 2
is simply a description of the species and is ®aidrby any Perl script. Column 3 is the
species configuration filename (any user definatdene) located in the Admin directory.
Columns 4 and 5 are not used by dbAutoMaker andsed by a recommended database user
interface called=unctS\P (refer http://www.csiro.au/science/FunctSNP.htrfpr example,

if the user wishes to create a database for thesehapecies, they could add
“eca<Horse<equus_callabus.ini”.

Configuring dbAutoMaker

The core of dbAutoMaker is a species configuration file in a header-keymfat.
Configuration files for the speci@os taurus (cow), Gallus gallus (chicken),Sus scrofa (pig),
Ovis aries (sheep), andHomo sapiens (human) are supplied with thdbAutoMaker
distribution. The distributed configuration filegeacalled <species>.ini and can be found in
the Admin directory (see Figure 1). SNP customidathbases can be automatically created
using the distributed species configuration fildhwo modification required. A customised
SNP database can also be created for any speaiesafitains SNPs in doSNP (dbSNP is a
database managed by NCBI- National Center of Biotelogy Information). In other words,
any organism that is listed in the NCBI FTP sifg://ftp.ncbi.nih.gov/snp/organisms/
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Therefore, if the user wishes to create a SNP datalior a species that has no provided
configuration file, a new configuration file that $pecific to the species is required. In such a
case it is recommended the user copies an existimjiguration file and modifies it
accordingly.

The following section describes the content of afigairation file and presents an example of
how a user can modify the contents in order toteraalatabase for a new species. Appendix
A shows a complete configuration file for the spedos taurus, in this example we will
modify a configuration file for the speci&sguus callabus (horse).

The first step is to copy “bos_taurus_ini” to “equuoallabus.ini” in the Admin directory.
Then make a copy of the “start_folders” directong @all it “Equus__ callabus”.

[Resources]
name=dbSNP,Genelnfo,Proteininfo,GO,KEGG,,UniProfdot_ref,QTLdb,Homolo
,OMIA,Schema,Indexes,Extract,Build

Figure 3: Extract from bos_taurus.ini configuratide (Resources header)

Any line in the configuration file that begins witti is interpreted by the program as a
comment only.

The distribution version adbAutoMaker extracts data from the following online resources:

dbSNP - Single Nucleotide Polymorphism databage:(/www.ncbi.nlm.nih.goy/

GO - Gene Ontologyhftp://www.geneontology.ory/ _

KEGG - Kyoto Encyclopedia of Genes and Genorhép:(/www.genome.jp/keg/

UniProt - Universal Protein Resourdgtp://www.uniprot.org).

QTLdb - Animal Quantitative Trait Locus databalsgd.//www.animalgenome.org/QTLdb/
OMIA - Online Mendelian Inheritance in Animalst{p://omia.angis.org.a)/

Homolo - HomoloGenehttp://www.ncbi.nim.nih.gov/homologehe

In the configuration file (see Figure 3Resourcesijs regarded as the header, and “name” is
the key. OncalbAutoMaker is invoked, the prograrnoops through the 4 steps - download,
decompress, convert, and import - for each resdisteg after the “name” key. The resource
name in principle can be any name on the provisd the name is used consistently
throughout the rest of the configuration file. Forample, instead of dbSNP one could use
“NCBI SNP database”. No modification under [Resesids required for the Equus callabus
example.

[General]
taxon_id=9913
species_code="bta"
species_dir="../Species/Bos_taurus"
program_dir="../../../Programs"
database_dir="../Databases"
log_file="bos_taurus_logdfile.txt"

Figure 4: Extract from bos_taurus.ini configuratfde (General header)
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Under the General header (see Figure 4):

taxon_id:
The taxonomy ID €hange to 9796

species code:
Any number of characters, however, the characised must be consistent
throughout the configuration file and with startop.It is recommended that a 3
character code derived from the taxonomy namedd &1g). change to eca

species_dir:
The root directory in which all data files and dwtses related to the species will be
stored. The path entered can either be an abgmdtheame (e.g.,
/dbAutoMaker/Species/Bos_taurus) or a relativépate and relative to where
startup.pls invoked, which by default is in the Admin direct —change to
“../ISpecies/Equus_caballus”

program_dir:
The directory that contains ALL Perl scripts andgsams required for the creation of
the database. The path entered can either be alubgathname (eg.,
/dbAutoMaker/Programs) or a relative pathnameratative to the resource
directory e.g., relative to P:\dbAutoMaken\Spedes_taurus\dbSNP directory (in
Windows)

database_dir:
The directory that will contain a working datab&serking.db) and the species
database being created (e.g. ecaSNP.db). The piztle@ can either be an absolute
pathname (e.g., /dbAutoMaker/Species/Bos_taurughiaaes) or a relative pathname
and relative to the resource directory e.g., nedatid
P:\dbAutoMaker\Species\Bos_taurus\dbSNP directory

log_file:
A filename that will record the database creatit@agas (including encountered
errors) and can be used for debug purposgsrge to equus_caballus_logfile.txt

The changes for tHequus caballus species:

[General]
taxon_id9796
species_code=td
species_dir="../Speciégsfjuus_caballls
program_dir="../../../Programs"
database_dir="../Databases"
log_file="equus_caballudogfile.txt"

Figure 5: Extract from equus_caballus.ini configiorafile (General header)

Each resource has a possible 4 sections defindchbgders — [<resourceName>],
[<resourceName>_downloads], [<resourceName>_progjtaand
[<resourceName>_arguments].
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Using ResourcdbSNP as an example

[dbSNP]
enable="YES"
working_dir="dbSNP"
decompress="YES"

import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

Figure 6: Extract from bos_taurus.ini configuratfde (dbSNP header)

Under the dbSNP header (see Figure 6):

enable:
A “YES” or “NO” (not case dependent). A “YES” insitts the program to
process the resource. A “No” instructs the programgnore the processing
of the resource.

working_dir:
The directory into which all downloaded files wikk saved and processed.
The program expects the directory to be in the @pate species directory.

decompress:
A “YES” or “NO” (not case dependent). A “YES” insitts the program to
automatically decompress all files with the sufixer, tgz, gz, and zip found
in directory defined under working_dir. A “No” inscts the program not to
decompress files.

decompress_program:
It is possible for a user to use a different dea@®gion program if required
by entering the program name. The program neels stored in the
directory defined under General - program_dir. Neraative decompression
program is required in this example and the linthésefore commented out.

decompress_arguments:
Arguments for the decompression program are enterealif required.

import_program:
The program used to import data into the datalddse program needs to be
stored in the directory defined under General gpam_dir.dbAutoMaker
was designed with the relational database managesystems (RDMS)
SQLite and MySQL in mind. Both products are opemrse and provide
batch mode functionality.

import_arguments:
The arguments for the import program and in thiecavorking.db” is the
name of the database to be created and stored diréctory defined under
General - database_dir. The argument “< masterissifucts SQLite to run
the SQL and SQLite commands contained in the féster.sqgl. “master.sql”
is located in the directory defined under doSNPorkimg_dir and is created
by the Perl script “MySQL_SQLite.pl".

dbAutoMaker processes the resource in the order: (1) downl&gdjecompress; (3)
convert; and (4) import as instructed through thkie of the keys under the headers
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[<resourceName>] , [<resourceName>_downloads] edeurceName>_programs] ,
[<resourceName>_arguments] .

1. Download: the Uniform Resource Locators (URLs) required #sted under the
dbSNP_downloads header. The program downloadsldseffom the list one at a time into
the directory defined under dbSNP — working_dir.

[dbSNP_downloads]

urlo=ftp://ftp.ncbi.nih.gov/snp/database/sharedestddbSNP_main_table.sql.gz
url1=ftp://ftp.ncbi.nih.gov/snp/database/sharedat&ipFunctionCode.bcp.gz
url2=ftp://ftp.ncbi.nih.gov/snp/organisms/cow_99%&abase/organism_data/GeneldToName.bcp.gz
url3=ftp://ftp.ncbi.nih.gov/snp/organisms/cow_99&abase/organism_data/SNP.bcp.gz
url4=ftp:/fftp.ncbi.nih.gov/snp/organisms/cow_99d@abase/organism_schema/cow_9913_table.sql.gz
url5=ftp://ftp.ncbi.nih.gov/snp/organisms/cow_99d@abase/organism_data/b130_SNPContigLocusld_4_.gzcp
urlé=ftp://ftp.ncbi.nih.gov/snp/organisms/cow_9d@abase/organism_data/b130_Contiginfo_4_1.bcp.gz
url7=ftp://ftp.ncbi.nih.gov/snp/organisms/cow_9%&abase/organism_data/b130_SNPChrPosOnRef_4_Tbcp.g

Figure 7: Extract from bos_taurus.ini configuratfde (dbSNP_downloads header)

For theEquus callabus species change to:

[dbSNP_downloads]

urlO=ftp://ftp.ncbi.nih.gov/snp/database/sharedest®dbSNP_main_table.sql.gz
url1=ftp://ftp.ncbi.nih.gov/snp/database/sharedat&xipFunctionCode.bcp.gz
url2=ftp://ftp.ncbi.nih.gov/snp/organisnisirse 979ftlatabase/organism_data/GeneldToName.bcp.gz
url3=ftp://ftp.ncbi.nih.gov/snp/organismsbrse 979%latabase/organism_data/SNP.bcp.gz
url4=ftp://ftp.ncbi.nih.gov/snp/organismsbrse 979klatabase/organism_scheralse_9796table.sql.gz
url5=ftp://ftp.ncbi.nih.gov/snp/organisnimrse 979 atabase/organism_ddtas0 SNPContiglocusld_2 1.bcp.gz
urlé=ftp://ftp.ncbi.nih.gov/snp/organisimisorse 979%latabase/organism_ddtaB0 Contiginfo_2 1.bcp.gz
url7=ftp://ftp.ncbi.nih.gov/snp/organismsbrse_979%latabase/organism_d&taB80 SNPChrPosOnRef 2 1.bcp.gz

Figure 8: Extract from equus_callabus.ini configiorafile (dbSNP_downloads header)
If the file to download already exists locallywitll only be downloaded if the date of the file
on the server has changed.

2. DecompressThe program automatically decompresses files thighsuffixes tar, tgz, gz,
and zip located in the directory defined under dBSNvorking_dir.

3. Convert: A Perl script called “MySQL_SQLite.pl” is used tonvert the data files into a
format that can be imported into SQLite.

[dbSNP_programs]
1="perl"

[dbSNP_arguments]
1="MySQL_SQLite.pl dbSNPbta.ini"

Figure 9: Extract from bos_taurus.ini configuratfde (dbSNP_programs and
dbSNP_arguments header)
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The Perl script “MySQL_SQLite.pl” works in conjuinmh with a configuration file specific to

the species and in this case dbSNPbta.inBésrtaurus. How the script and the configuration
file interact can be found in Appendix Bhe script has been designed to be generic and the
principal idea is that the user will only need todify the appropriate configuration file when
there is a need to convert a file in a MicrosoftLS&erver or MySQL schema format to
SQLite. For theEquus callabus species example, dbSNPbta.ini can be modified cafidd
dbSNPeca.ini

4. Import: one of the outputs frortMySQL_SQLite.pl” is a file called “master.sql” tha
is used as an input to the SQLite program to imghegtconverted data files into the SQLite
database. “master.sql” contains SQL and SQLite canui® to read and import data files.

The above 4 steps - download, decompress, comrettimport — are repeated for each
resource in association with the 4 possible sestitafined by the headers —
[<resourceName>] , [<resourceName>_downloads]edemrceName>_programs] ,
[<resourceName>_arguments] . HdbAutoMaker processes each resource is the same as
that described for the resource dbSNP. Appendilxdvs all changes that are required to the
configuration file for theequus caballus species example.

Creating your own local database from scratch

There are essentially 4 manual steps in creatiluga database from online resources: (1)
download the data from the online resource; (2ongwess file(s) if required; (3) convert
data into a format that can be imported to a dagband (4) import the data into the
database. These 4 steps need to be repeated lfiooare resourcalbAutoMaker provides a
framework in which these 4 steps are automatigalheated to create a local database with
data extracted from any number of resources. Ouncipte motivation is to enable a user,
with limited or no programming experience, to cciléheir data of interest from a range of
resources into a unified depository.

The following is an example on how to configudi@AutoMaker to create a local database
with data extracted from any type of online reseuttat provides data to the public. In the
example we are going to create a local SQLite datlthat will contain data extracted from a
fictitious online resource called “Biology Infornian Service”.

Stepl:
Install dbAutoMaker [See sectiomnstallation ]

Step 2:
In the Admin directory create a text file calleddimfo.ini” and add text as shown in
Figure 10.
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[Resources]
name=Biolnfo

[General]
main_dir="../Biolnfo"
program_dir="../../Programs”
database_dir="../database"
log_file="Bio_logdfile.txt"

Figure 10: Extract from bioinfo.ini configuratioitef

Under the Resources header (see Figure 10):

name:
The fictitious “Biology Information Service” resae is given the name “Biolnfo”,
which will be used as the reference to the resoiartee rest of the configuration file.

Under the General header (see Figure 10):

main_dir:
The root directory in which all data files and ttetabase directory will be stored.
The pathname is relative to where startugs.frhvoked, which by default is in the
Admin directory.

program_dir:
The directory that contains ALL programs requiredthe creation of the database.
The pathname is relative to the working directagfirted under Biolnfo —
working_dir (see later below).

database_dir:
The directory that will contain the database -ghthname is relative to the working
directory defined under Biolnfo — working_dir (dater below).

[Biolnfo_downloads]

urlO=ftp://ftp.resource.for/Biolnformation/datafilé.txt.gz
url1=ftp://ftp.resource.for/Biolnformation/datafilg.txt.gz
url1=ftp://ftp.resource.for/Biolnformation/datafilg.txt.gz

Figure 11: Extract from bioinfo.ini configuratidite (Biolnfo_downloads header)

The prefix to the _downloads header, shown in Eidur, must be the same as the resource
name (“Biolnfo” in this example).

Under the Biolnfo_downloads header (see Figure 11):

The list of files to download into the directoryfiled under Biolnfo — working_dir
(“data_files” in this example).
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[Biolnfo]

enable="YES"

working_dir="data_files"
decompress="YES"
import_program="sqlite3.exe"
import_arguments="bioinfo.db < input.txt"

Figure 12: Extract from bioinfo.ini configuratioitef (Biolnfo header)

The header shown above in the text box (see Fitirenust be the same as the resource
name (“Biolnfo” in this example).

Under the Biolnfo header (see Figure 12):

enable:
A “YES” instructs the program to process the reseur

working_dir:
“data_files” is the directory into which all dowrlded files will be saved and
processed. The program expects the directory todaged in the main
directory defined under General — main_dir ( “Biolhin this example).

decompress:
The “YES” instructs the program to automaticallgdmpress the files with
the suffix gz found in the directory “data_files”.

import_program:
The program to be used to import data into theldesta will be sqlite3.exe,
which needs to be stored in the directory definedien General -
program_dir (“Programs” in this example).

import_arguments:
“bioinfo.db” is the name of the database to bet@é and stored in the
directory defined under General - database_dirtélumse” in this example).
The argument “< input.txt” is a SQLite commands fib run within SQLite.
“input.txt” is located in the directory defined wrdBiolnfo — working_dir
(“data_files”) and will be created by the progracofivert.exe”.

[Biolnfo_programs]
1="convert.exe”
2="perl"

[Biolnfo_arguments]
1="% txt”
2="bioinfo.pl”

Figure 13: Extract from bioinfo.ini configuratioie (Biolnfo_programs and
Biolnfo_arguments header)

The prefix to the headers shown Figure 13 mushbesame as the resource name (“Biolnfo”
in this example).
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There is currently no standardized format for tpamdng data from one database to the next.
Some possible data formats that can be expectddiaresoft SQL Server, MySQL, SQLite,
XML, BioMart, and ASCII text file (flat file). A ser, when creating their own database, will
need to specify the required program (or sevekaams to run consecutively) to convert the
data files into an appropriate format compatibléhvtheir chosen database. It is expected that
the user may need to develop their own progranfsatalle the conversion. If a conversion
from a Microsoft SQL Server or MySQL schema fornmaSQLite is required, a generic Perl
script, called MySQL_SQLite.pl is provided as pafrthe dbAutoMaker distribution. The Perl
script is described in detail in Appendix B.

Under the Biolnfo_programs header:
“l=convert.exe” indicates that a program calledveshexe will be executed. Its task
in this case is to convert the data files intoranfat that can be imported into SQLite.
Immediately on the completion of the convert progréhe Perl script “bioinfo.pl will
execute. In theorygny number of programs arahy command type programs listed
under the “_programs” header can be run consedytiVbe programs need not
necessarily be used only for data file converstory program task could
theoretically be invoked througlbAutoMaker.

Under the Biolnfo_arguments header:
The arguments for each program are listed in tlaetesame order as the programs
are listed. Therefore, “*.txt” is the argument the program “convert.exe” and
“bioinfo.pl” is the argument for the program “perl”

Step 3:
In the Admin directory (see Figure 1) add a new lim the startup.ini configuration file:

#startup.ini — User defined configuration files
bta<Bos taurus<bos_taurus.ini

gga<Gallus gallus<gallus_gallus.ini

hsa<Homo sapiens.inikhomo_sapiens.ini
oar<Qvis aries<ovis_aries.ini

ssc<Sus scrofu<sus_scrofa.ini

bioinfo< Biology Information Service<bioinfo.ini

Figure 14: startup.ini — contains a list of speciesfiguration files.

Step 4:

Run the Perl called “startup.pl”, located in then#id directory (See Figure 1), within a
Unix/Linux shell or a command prompt in Windows.

For example:

1) Run a command prompt in Windows

2) Change directory to Admin

3) Type: startup.pl bioinfo <enter> (OR perl starpl bioinfo <enter> if the “.pl”
extension is not associated with Perl)
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APPENDIX A

# Configuration file for bos_taurus May 2009

[Resources]
name=dbSNP,Genelnfo,Proteininfo,GO,KEGG,,UniPrafunt_ref, QTLdb,Homolo,OMIA,
Schema,Indexes,Extract,Build

[General]

taxon_id=9913

species_code="bta"
species_dir="../Species/Bos_taurus"
program_dir="../../../Programs"
database_dir="../Databases"
log_file="bos_taurus_logdfile.txt"

[dbSNP]

enable="YES"

working_dir="dbSNP"

decompress="YES"
#decompress_program="gzip.exe"
#decompress_arguments="-d *.gz"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[dbSNP_programs]
1="perl"

[dbSNP_arguments]
1="MySQL_SQLite.pl dbSNPbta.ini"

[dbSNP_downloads]

urlO=ftp://ftp.ncbi.nih.gov/snp/database/sharedestd’dbSNP_main_table.sql.gz
url1=ftp://ftp.ncbi.nih.gov/snp/database/sharedat&ipFunctionCode.bcp.gz
url2=ftp://ftp.ncbi.nih.gov/snp/organisms/cow_99%&abase/organism_data/GeneldToName.bcp.gz
url3=ftp:/fftp.ncbi.nih.gov/snp/organisms/cow_99d@abase/organism_data/SNP.bcp.gz
url4=ftp:/fftp.ncbi.nih.gov/snp/organisms/cow_99d@abase/organism_schema/cow_9913_table.sql.gz
url5=ftp://ftp.ncbi.nih.gov/snp/organisms/cow_99d@abase/organism_data/b130_SNPContigLocusld_4_.Gzcp
urlé=ftp://ftp.ncbi.nih.gov/snp/organisms/cow_99d@abase/organism_data/b130_Contiginfo_4_1.bcp.gz
url7=ftp://ftp.ncbi.nih.gov/snp/organisms/cow_9%&abase/organism_data/b130_SNPChrPosOnRef_4_Tbcp.g

[Genelnfo]

enable="YES"

working_dir="Genelnfo"

decompress="YES"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[Genelnfo_programs]
1="perl"
2="perl"

[Genelnfo_arguments]
1="Genelnfo_to_SQLite.pl bta gene_info"
2="GenePos.pl bta gene2accession"
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[Genelnfo_downloads]
urlO=ftp://ftp.ncbi.nim.nih.gov/gene/DATA/gene_infz
url1=ftp://ftp.ncbi.nim.nih.gov/gene/DATA/gene2ass®n.gz

[Proteininfo]
enable="YES"
working_dir="Build"
decompress="YES"
run_programs="YES"

[Proteininfo_programs]
1="perl"

[Proteininfo_arguments]
1="Proteininfo.pl rna.q"

[Proteininfo_downloads]
urlO=ftp://ftp.ncbi.nih.gov/genomes/Bos_taurus/niapyrna.q.gz

[GO]

enable="YES"

working_dir="GO"

decompress="YES"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[GO_programs]
1="perl"

[GO_arguments]
1="Gene2GO.pl bta gene2go"

[GO_downloads]
urlO=ftp://ftp.ncbi.nim.nih.gov/gene/DATA/gene2ga.g

[KEGG]

enable="YES"

working_dir="KEGG"

decompress="NO"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[KEGG_programs]
1="perl"

[KEGG_arguments]
1="KEGG_to_SQLite.pl bta"

[KEGG_downloads]
urlO=ftp://ftp.genome.jp/pub/kegg/genes/organistasiita_pathway.list
urll=ftp://ftp.genome.jp/pub/kegg/genes/organistagiita_nchi-geneid.list

[UniProt]
enable="YES"
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working_dir="UniProt"

decompress="YES"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[UniProt_programs]
1="perl"

[UniProt_arguments]
1="UniProt_To_SQLite.pl UniProt.ini"

[UniProt_downloads]
url17=ftp://ftp.uniprot.org/pub/databases/uniprotfent_release/knowledgebase/complete/uniprot_siatogz

[UniProt_ref]

enable="YES"

working_dir="UniProt_ref"
decompress="YES"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[UniProt_ref_programs]
1="perl"

[UniProt_ref arguments]
1="UniProt_ref.pl gene_refseq_uniprotkb_collab"

[UniProt_ref downloads]
urlO=ftp://ftp.ncbi.nim.nih.gov/gene/DATA/gene_rets uniprotkb_collab.gz

[QTLdb]

enable="YES"

working_dir="QTLdb"

decompress="YES"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[QTLdb_programs]
1="perl"

[QTLdb_arguments]
1="QTLdb_to_SQLite.pl QTL_gff BT"

[QTLdb_downloads]
urlO=http://www.animalgenome.org/QTLdb/tmp/QTL_d&T.gz

[Homolo]

enable="YES"

working_dir="Homolo"

decompress="NO"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[Homolo_programs]
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[Homolo_arguments]

[Homolo_downloads]
urlO=ftp://ftp.ncbi.nim.nih.gov/pub/HomoloGene/cent/homologene.data
url1=ftp://ftp.ncbi.nim.nih.gov/pub/HomoloGene/cent/build_inputs/taxid_taxname

[OMIA]

enable="YES"

working_dir="OMIA"

decompress="YES"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[OMIA_programs]
1="perl"
2="perl"

[OMIA_arguments]
1="MySQL_SQLite.pl OMIA.ini"
2="OMIA.pl omia.sgl OMIA.ini"

[OMIA_downloads]
urlO=http://omia.angis.org.au/dumps/omia.sql.gz

[Schema]

enable="YES"

working_dir="Build"

decompress="NO"
import_program="sqlite3.exe"
import_arguments="working.db < schema.sql"

[Indexes]

enable="YES"

working_dir="Build"

decompress="NO"

run_programs="YES"

import_program="sqlite3.exe"
import_arguments="working.db < index_master.sql"

[Indexes_programs]
1="perl"
2="perl"

[Indexes_arguments]
1="create_index_master.pl"
2="create_extract_master.pl"

[Extract]

enable="YES"

working_dir="Build"

decompress="NO"

import_program="sqlite3.exe"
import_arguments="working.db < extract_master.sql"
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[Build]

enable="YES"

working_dir="Build"

decompress="NO"

run_programs="YES"
import_program="sqlite3.exe"
import_arguments="btaSNP.db < SNP_master.sql"

[Build_programs]
1="perl"
2="perl"
3="perl"
4="perl"
5="perl"

[Build_arguments]
1="SNPID_To_QTL.pI"
2="snp_score.pl"
3="data_assembly.pl bta"
4="nearest_gene.pl"
5="create_ SNP_master.pl"
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APPENDIX B

MySQL_SQLite.pl - a Perl script to convert Micros8QL Server or MySQL to a SQLite
compatible format.

A generic Perl script was developed to modify th8MP schema files into a format suitable
for SQLite. The ‘generic’ idea is to ensure thegram can handle MySQL, MSSQL or any
SQL syntax different to SQLite. Another importaatiuirement in the development was to
create flexibility for future dbSNP schema chang@d®se requirements were achieved by the
use of a header-key configuration file (Appendix KBySQL_SQLite.pl works closely in
conjunction with the configuration file. The follémg description explains the interaction of
the Perl script and configuration file (Figure 15).

[Convert]
tables="YES"
data="YES"
batch_file="master.sql"

[Files_required]

tables="*_table.sqgl"

data="*.bcp"
log_tables="Converted_SQL_files.txt"
log_data="Converted_bhcp_files.txt"

[Files_excluded]
1="Mod_"
2="master"
3=".gz'

Figure 15: Extract of configuration file for MySQBQLite.pl

Converting SQL table files: If [Convert.tables] key is equal to “YES”, th#ére script
searches for all files matching the specified nmagkiles_required.tables] in the working
directory - in this example, the mask is “*_tabig:snd it assumes files with this suffix
contains the SQL syntax for creating tables.. Heweall masks listed under
[Files_excluded] will be ignored. The program gassall matching files and extracts only
the lines associated with the tables listed untlables_required] as shown in Figure 16. The
extracted lines are written to a new file calledod/ <filename>_table.sql”. The program
obtains a list of SQL syntax to validate from [S@xclusions_Begin] (Figure 16) and if any
of the specified syntax occurs at the beginninthefextracted line, the line is ignored. . For
example, any line that begins with “GO” is ignor&tie program also obtains a list of invalid
SQLite syntax from [SQL_invalid] (Figure 17) andhifiy of the syntax occurs anywhere
within the line, the syntax is replaced with a lddan

Contact:Haja.Kadarmideen@csiro.au 18




dbAutoMaker — User Guide

[Tables_required]

1="SNP"

2=GeneldToName
3=SnpFunctionCode
4=p128_ SNPContigLocusld_3_1
5=p128 SNPChrPosOnRef 3 1
6=b128 Proteininfo_3 1

7=b128 Contiginfo_3 1

[Table_Names]
1=SNP
2=GeneldToName
3=SnpFunctionCode
4=SNPContigLocusld
5=SNPChrPosOnRef
6=Proteininfo
7=Contiginfo

[SQL_Instructions]

DROP_required=YES

#Include perl escape characters if needed
Open_sep="\['

Close_sep=\]'

Data_sep=" ™

Figure 16: Extract of configuration file for MySQE&QL.ite.pl

The user can insert a “DROP TABLE <tablename>" SQmmand into the modified
schema files, if [SQL_Instructions.DROP_required$et to “YES”. The names of the tables
to be used in the SQLite database do not need tteebeame as in dbSNP. The user can
change the name under [Table_Names] (Figure 16anfexample, the dbSNP table name
b128 SNPContigLocusld_3 1 ([Tables_required] hea#tey 4 in Figure 16) can be
changed to SNPContigLocusld ([Table_Names] heakley 4 in Figure 16). Itis a
requirement of the program that every table un@iables_required] has a corresponding
name (key) under [Table_Names] even if the name doechange.

In some SQL schema files the table name is enclogasguare brackets e.g., CREATE
TABLE [table namgwhereas in other files it is enclosed by othergbuation characters such
as single quotation marks e.g., CREATE TABIt&ble namke In order for the program to
extract the table name, it is a requirement thabibening and closing characters enclosing
the table name is specified under [SQL_InstructiOpsn_sep] and
[SQL_Instructions.Close_sep] (Figure 16.) In Pleel square bracket is a Metacharacter and
needs to be escaped. For example, the openinda@sidg:character in the doSNP schema
files are squared brackets, hence Open_sep="\[fevhis the character used by Perl so that
the squared bracket is interpreted as a bracketan@ Perl instruction (Metacharacter)

All the modified files matching the specified masie recorded for debugging purposes in the
filename specified under [Files_required.log_eab(Figure 15). In this example, the
filename is “Converted_SQL _files.txt”. The programso writes to a batch file named under
[Convert.batch_file] (Figure 15) the SQLite commdodreading from a file. For example,

the batch file name is called master.sgl and iteghtain lines such asead <filename>.
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Where<filename> is the file containing the modified SQL commandsdreating one table
(refer Appendix D).

[SQL_Exlusions_Begin]
1=GO

[SQL _invalid]
1=Latinl_General BIN
2= ON [PRIMARY]

Figure 17: Extract of configuration file for MySQEQL.ite.pl

Preparing data files for importing: If [Convert.data] key (Figure 15) is equal to “YEBe
script searches for all files matching the spedifigask in [Files_required.data] in the
working directory - in this example, the mask ishitp” and it assumes files with this suffix
contain data with 1 line per database record.dtrsquirement of the program that the
character, separating each column in the recospésified under

[SQL _Instructions.Data_sep]. The separating charactthe downloaded dbSNP data files is
atab (4 spaces), hence Data_sep=" *(Figure The SQLite command to indicate the
separating character(s).ggparator. The program writes this command to the batch file
named under [Conver.batch_file] (15). For dbSNR diges the command

Separator " " is required

All masks listed under [Files_excluded] will be aged. All the files matching the specified
mask are recorded for debugging purposes in teedihe specified under
[Files_required.log_data] (Figure 15). In this exéenthe filename is
“Converted_bcp_files.txt”. The program writes th@Lste command for importing data from
a file to a batch file. For example, the batch filane is called master.sgl and contains lines
such asimport <filename> <table name>. Where<filename> is the file containing the data
to be imported andtable name> is the name of the table receiving the data (r&fgendix
E). If the data file is empty it causes an erroewimported into SQLite. Therefore, for
empty files, the program comments out the SQLitarmand using a “- -” within master.sq|
e.g. -- import <filename> <table name>.
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APPENDIX C

# Configuration file for converting MSSSQL to SQtitJune 2009
[Convert]

tables="YES"

data="YES"

batch_file="master.sqgl"

[Files_required]

tables="*_table.sql"

data="*.bcp"
log_tables="Converted_SQL_files.txt"
log_data="Converted_bcp_files.txt"

[Files_excluded]
1="Mod_"
2="master"
3=ll.gzll

[Tables_required]

1="SNP"

2=GeneldToName
3=SnpFunctionCode

4=p128 SNPContigLocusld 3 1
5=p128 SNPChrPosOnRef 3 1
6=b128 Proteininfo_3_1

7=b128 Contiginfo_3 1

[Table_Names]
1=SNP
2=GeneldToName
3=SnpFunctionCode
4=SNPContigLocusld
5=SNPChrPosOnRef
6=Proteininfo
7=ContigInfo

[SQL_Instructions]

DROP_required=YES

#Include perl escape characters if needed
Open_sep="\['

Close_sep=\J'

Data_sep=" ™

[SQL_Exlusions_Begin]

[SQL_invalid]
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APPENDIX D

The following is the master.sq|l file created by pnegram MySQL_to_SQLite.pl

-- Tables to read

.read Mod_cow_9913_table.sq|l
.read Mod_dbSNP_main_table.sql
-- Data to import
.separator "
.import b128_Contiginfo_3_1.bcp Contiginfo

.import b128_Proteininfo_3_1.bcp Proteininfo

.import b128_SNPChrPosOnRef_3 1.bcp SNPChrPosOnRef
.import b128_SNPContigLocusld_3 1.bcp SNPContiglstadu
.import GeneldToName.bcp GeneldToName

.import SNP.bcp SNP

.import SnpFunctionCode.bcp SnpFunctionCode
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APPENDIX E

# Configuration file for Equus callabus Oct 2009

[Resources]

name=dbSNP,Genelnfo,Proteininfo,GO,KEGG,,UniProt,UniProt_ref,Homolo,OMIA,Schema,|

ndexes,Extract,Build
#QTLdb has been removed

[General]

taxon_id=9796

species_code="eca"
species_dir="../Species/Equus_caballus"
program_dir="../../../Programs"
database_dir="../Databases"
log_file="equus_caballus_logfile.txt"

[dbSNP]

enable="YES"

working_dir="dbSNP"

decompress="YES"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[dbSNP_programs]
1="perl"

[dbSNP_arguments]
1="MySQL_SQLite.pl dbSNPeca.ini"

[dbSNP_downloads]

urlO=ftp://ftp.ncbi.nih.gov/snp/database/shared_schema/dbSNP_main_table.sql.gz
urll=ftp://ftp.ncbi.nih.gov/snp/database/shared_data/SnpFunctionCode.bcp.gz
url2=ftp://ftp.ncbi.nih.gov/snp/organisms/horse_9796/database/organism_data/GeneldToName.bcp.gz
url3=ftp://ftp.ncbi.nih.gov/snp/organisms/ horse_9796/database/organism_data/SNP.bcp.gz
url4=ftp://ftp.ncbi.nih.gov/snp/organisms/ horse_9796/database/organism_schema/ horse_9796_table.sqgl.gz

url5=ftp://ftp.ncbi.nih.gov/snp/organisms horse_9796/database/organism_data/b130_SNPContigLocusld_2_1.bcp.gz

url6=ftp://ftp.ncbi.nih.gov/snp/organisms/ horse_9796/database/organism_data/b130_Contiginfo_2_1.bcp.gz

url7=ftp://ftp.ncbi.nih.gov/snp/organisms/ horse_9796/database/organism_data/b130_SNPChrPosOnRef_2_1.bcp.gz

[Genelnfo]

enable="YES"

working_dir="Genelnfo"

decompress="YES"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[Genelnfo_programs]
1="perl"
2="perl"

[Genelnfo_arguments]
1="Genelnfo_to_SQLite.pl eca gene_info"
2="GenePos.pl eca gene2accession”

[Genelnfo_downloads]
urlo=ftp://ftp.ncbi.nlm.nih.gov/gene/DATA/gene_info.gz
url1=ftp://ftp.ncbi.nlm.nih.gov/gene/DATA/gene2accession.gz
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[Proteininfo]
enable="YES"
working_dir="Build"
decompress="YES"
run_programs="YES"

[Proteininfo_programs]
1="perl"

[Proteininfo_arguments]
1="Proteininfo.pl rna.q"

[Proteininfo_downloads]
urlO=ftp://ftp.ncbi.nih.gov/genomes/Bos_taurus/mapview/rna.q.gz

[GO]

enable="YES"

working_dir="GO"

decompress="YES"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[GO_programs]
1="perl"

[GO_arguments]
1="Gene2GO.pl eca gene2go"

[GO_downloads]
urlO=ftp://ftp.ncbi.nlm.nih.gov/gene/DATA/gene2go.gz

[KEGG]

enable="YES"

working_dir="KEGG"

decompress="NO"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[KEGG_programs]
1="per!"

[KEGG_arguments]
1="KEGG_to_SQLite.pl eca"

[KEGG_downloads]
urlo=ftp://ftp.genome.jp/pub/kegg/genes/organisms/ecal/eca_pathway.list
urll=ftp://ftp.genome.jp/pub/kegg/genes/organisms/ecal/eca_ncbi-geneid.list

[UniProt]

enable="YES"

working_dir="UniProt"

decompress="YES"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[UniProt_programs]
1="perl"
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[UniProt_arguments]
1="UniProt_To_SQLite.pl UniProt.ini"

[UniProt_downloads]
urll7=ftp://ftp.uniprot.org/pub/databases/uniprot/current_release/knowledgebase/complete/uni
prot_sprot.dat.gz

[UniProt_ref]

enable="YES"

working_dir="UniProt_ref"
decompress="YES"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[UniProt_ref programs]
1="per!"

[UniProt_ref_arguments]
1="UniProt_ref.pl gene_refseq_uniprotkb_collab"

[UniProt_ref_downloads]
urlO=ftp://ftp.ncbi.nlm.nih.gov/gene/DATA/gene_refseq_uniprotkb_collab.gz

[Homolo]

enable="YES"

working_dir="Homolo"

decompress="NO"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[Homolo_programs]

[Homolo_arguments]

[Homolo_downloads]
urlO=ftp://ftp.ncbi.nlm.nih.gov/pub/HomoloGene/current/homologene.data
urll=ftp://ftp.ncbi.nlm.nih.gov/pub/HomoloGene/current/build_inputs/taxid_taxname

[OMIA]

enable="YES"

working_dir="OMIA"

decompress="YES"
import_program="sqlite3.exe"
import_arguments="working.db < master.sql"

[OMIA_programs]
1="perl"
2="perl"

[OMIA_arguments]
1="MySQL_SQLite.pl OMIA.ini"
2="OMIA.pl omia.sqgl OMIA.ini"

[OMIA_downloads]
urlO=http://omia.angis.org.au/dumps/omia.sql.gz

[Schema]
enable="YES"
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working_dir="Build"

decompress="NO"
import_program="sqlite3.exe"
import_arguments="working.db < schema.sql"

[Indexes]

enable="YES"

working_dir="Build"

decompress="NO"

run_programs="YES"

import_program="sqlite3.exe"
import_arguments="working.db < index_master.sql"

[Indexes_programs]
1="perl"
2="per!"

[Indexes_arguments]
1="create_index_master.pl"
2="create_extract_master.pl"

[Extract]

enable="YES"

working_dir="Build"

decompress="NO"

import_program="sqlite3.exe"
import_arguments="working.db < extract_master.sql"

[Build]

enable="YES"

working_dir="Build"

decompress="NO"

run_programs="YES"
import_program="sqlite3.exe"
import_arguments="ecaSNP.db < SNP_master.sql"

[Build_programs]
1="perl"
2="per!"
3="per!"
4="perl"
5="per!"

[Build_arguments]
1="SNPID_To_QTL.pl"
2="snp_score.pl"
3="data_assembly.pl eca"
4="nearest_gene.pl"
5="create_ SNP_master.pl"
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