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Introduction

1.1 Purpose of this document

The main purpose of this document is to provide the application developers with information about the JDBC-driver that are available for the CVSQL software.

1.2 Intended Audience

The intended audiences for this document are application developers who wants to make use of data from a CVSQL server in  their applications.

1.3 Scope

This document should provide the intended audience with the following information:

· General information about the CVSQL

· Information about the JDBC driver

· Information about where to find more information about JDBC

· The list of all tables and columns

· SQL syntax

1.4 Definitions and acronyms
1.4.1 Definitions
	Keyword
	Definitions

	CVSQL
	The term refers to the access to the CVS repository using the SQL commands.


1.4.2 Acronyms and abbreviations
	Acronym or

Abbreviation
	Definitions

	XML
	eXtensible Markup Language

	JDBC
	Java Data Base Connectivity

	SQL
	Structured Query Language (database query lanquage)

	CVS
	Concurrent Versioning System (open source software) / Concurrent Versions System

	CVSQL
	Concurrent Versioning System Structured Query Language

	
	


1.5 References

· http://www.cvshome.org/, Concurrent Versions System – The open standard for version control, 2003-11-25, The main site for all of the CVS information

· http://www.loria.fr/~molli/cvs/doc/cvsclient_5.html, The CVS client/server protocol, 2003-11-25, This page contains all important information required to build new CVS client or CVS client library by explaining the CVS client server protocol

· http://www.zpm.fer.hr/courses/idb/aud/sqlsyntax/select_frames.html, Select, 2003-11-25, Simple graphical representation of the complete SQL SELECT command

· http://mckoi.com/database/SQLSyntax.html#15, SQL Syntax, 2003-11-25, Simple SQL SELECT command explanation

· http://java.sun.com/products/jdbc/driverdevs.html, For Driver Writers, 2003-11-13, presents minimum requirements for JDBC compliance

· http://java.sun.com/products/jdbc/download.html, JDBC API Specification, 2003-11-13, Descriptions of the API for different JDBC versions

· http://java.sun.com/j2se/1.4.2/docs/api/ JavaTM 2 Platform, Standard Edition, v 1.4.2 - API Specification, 2004-01-14, API definition for the Java Platform

CVSQL

1.6 Introduction

CVSQL is the result of the CVSQL project. The main purpose of this project is to provide the user with all the information from the CVS repository only by using the SQL queries. CVSQL understands the SQL queries that are issued, transforms them into appropriate syntax and displays the result of the query. For the end user it looks just like there is a real database server on the other side.

CVSQL can connect to every CVS server even without user knowing how to use CVS or even knowing how to connect to the CVS or installing any CVS client.

The currently supported platforms are: Microsoft Windows and Linux. The CVSQL also successfully compiled on the Sun Solaris and Intel FreeBSD using the g++ compiler without any problems.

CVSQL JDBC-driver

1.7 JDBC-driver

The JDBC-driver tries to adhere as close as possible to the JDBC-standard, at least to version 1.0. Of course, no operations which manipulates data are implemented. The interface definition for JDBC can be found in Suns Java API Specification, available at http://java.sun.com/j2se/1.4.2/docs/api/ .

1.8 Installation

To install the JDBC-driver, just add the cvsql.jar-archive to a folder in the classpath. cvsql.jar file is located in the jdbcd directory of installation.

1.9 Usage

To initialize the driver for use in your own Java code, you first need to load the driver. This is done by the help of javas dynamic classloading facilities, which is the common behaviour for JDBC-applications. 

Class.forName("cvsql.CVSQLDriver");


If this fails, make sure that the .jar-archive really is located somewhere in the classpath, if it’s not, make sure to either move it or set the CLASSPATH environment variable to point at it. Also make sure to import the java.sql.*; package; 

import java.sql.*;


When the driver has been loaded successfully, a connection must på made to the server, using the standard JDBC-procedure:

Connection jdbcCon;

jdbcCon = DriverManager.getConnection("jdbc:cvsql@cvsql.microsoft.com:2402","bgates","im_rich");


As you can see in the above example, the getConnection method takes three arguments. First argument is the connection URL, looks like this "jdbc:cvsql@server:port". Note that the port-part of the URL is mandatory! 

The default value for the port of the CVSQL server is 2402. If you cannot connect to the CVSQL server at the port 2402 please check the CVSQL configuration file or contact your CVSQL administrator or your local system administrator. 

After the URL you must provide the username and the password.

After a connection has been made to the server, queries are made by creating statement, which are executed. When a statement is successfully executed, a result set will be returned, which contain the result of the query.

Statement stmt = jdbcCon.createStatement();

ResultSet rs = stmt.executeQuery("select * from changes;");

To extract data from the resultset, the ResulSet class provides a number of iteration methods and getMethods for various types. This is thoroughly explained in the Java API documentation.

While(rs.next())


System.out.println(rs.getString("author")+" "+rs.getDate("date"));

1.10 Known bugs
· In a ResultSet, the column indexes starts from zero, but according to the JDBC standard, they should start from one. This is due to technical issues in the implementation. This will probably never be fixed.

1.11 Simple example

Class.forName("cvsql.CVSQLDriver");

Connection con = DriverManager.getConnection("jdbc:cvsql@server:4242:cvsone",

                      "user", "password");

Statement stmt = con.createStatement();

ResultSet rs = stmt.executeQuery("SELECT author, file, count(*) FROM files;");

while (rs.next()) {

    String s = rs.getString("FILE");

    float n = rs.getInt("REVISIONS");

    System.out.println(s + "   " + n);

}

SQL Command syntax

1.12 USE command – SQL

You should use the USE command in order to tell the software which CVS repository you would like to get the data from. If you don’t specify the database the software will use the default database that is provided in the cvsql.cvs.ini file. The complete explanation of the cvsql.cvs.ini file is given in the Administrator manual.

Each CVS repository is represented as one virtual database in the software.

The syntax of the USE keyword is:

USE database;
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Figure 1 – Diagram of USE statement

The database keyword should be changed with the name of the database as given in the cvsql.cvs.ini.
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Figure 2 – Example of CVSQL virtual databases

The figure 16 represents one CVSQL system that can connect to five different databases and retrieve information about each of them. The software does not limit the total number of databases.

If you enter the invalid name for the database or you specify the invalid database then the software will automatically switch to the default database and the software will notify you about that change.

1.13 SELECT command – SQL

The SELECT command is the main SQL statement in the CVSQL. It retrieves all the data from the virtual databases. The SELECT command will use the data from the current database. If you haven't defined any database the SELECT will use the information from your default database as define in the cvsql.cvs.ini file. The complete explanation of the cvsql.cvs.ini file is given in the Administrator manual.

The syntax of the SELECT keyword is:

SELECT

  * | expression[, ...]

  FROM table_name]

  [ WHERE condition [, ...]]

  [ GROUP BY (column_name|column_num_order) [, ...] ]

  [ ORDER BY (column_name|column_num_order) [ ASC | DESC]   

  [, ...] ]

  ;

Where expression can be:

  column_name

  SUM(column_name)

  MIN(column_name)

  MAX(column_name)

  COUNT(column_name)

  COUNT(*)

The database keyword should be changed with the name of the database as given in the cvsql.cvs.ini.

There are some limits in CVSQL SELECT syntax:

· If you use SELECT * then you cannot use the column names

· There are no sub select queries

· You cannot use aliases, or AS syntax in SELECT, for example: SELECT user AS usr FROM

· All column names that are part of the aggregate functions have predefined names as:

· SUM (colname) => colname_sum

· MIN (colname) => colname_min

· MAX (colname) => colname_max

· COUNT (colname) => rowcount_colname

· COUNT (*) => rowcount

· The order of output is the same as the order of items defined in the SELECT statement.

· You can use only one table in the FROM syntax

The order of the SQL keywords must follow the following SQL syntax:

SELECT … FROM … WHERE … GROUP BY … ORDER BY…;

The SQL standard defines that you must at least define the SELECT … and FROM … part.
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Figure 3 – Diagram of SELECT statement
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Figure 4 – Diagram of condition part of SELECT statement

In addition to the diagram in CONDITION part you can also use parenthesis. 

For example, you can type the following command:

SELECT * FROM changes WHERE (author = 'john' OR author = 'bill') AND date > '2004';

Virtual databases

1.14 Introduction

The CVSQL presents the idea of virtual databases.  They are called virtual although they look and act like real databases they are actually simulated by using the data provided by the CVS repository. You cannot add new tables into these databases nor can you modify any information within them. The reason for this is that the software provides read-only access to the CVS repository and not full read-write access.

Since the software provides you only with read only access you cannot add new columns into existing tables.

In order to create new virtual database you must enter the correct data into the cvsql.cvs.ini file. The full explanation on how to do that is provided by the administrator manual.

1.14.1 Tables

All databases have the same table structure. There are three tables in each database:

· users

· files

· changes

1.15 Users

This table contains the list of all users that have at least once committed some data into the CVS repository. This is not the list of all users that have access to the CVS repository since that list is not available using the standard CVS commands.

The table Users has the following columns:

· author

· Login of the author on the CVS repository

The same result can be achieved by using the following syntax:

SELECT author FROM changes group by 1;

1.16 Files

This table contains the information about all the files that are tracked by the CVS repository. 

The table Files has the following columns:

· file

· Name of the file that is tracked in the CVS repository

· dir

· Directory where the file is placed

· lastver

· Last revision of the file listed

· revisions

· The total number of revisions. This number is provided by the CVS repository

The same result can be achieved by using the following syntax:

SELECT file, dir, lastver, revisions FROM changes group by 1, 2, 3, 4;

1.17 Changes

This table contains all the information about all the files and all revisions that are tracked by the CVS repository.

The table Files has the following columns:

· file

· Name of the file that is tracked in the CVS repository

· dir

· Directory where the file is placed

· lastver

· Last revision of the file listed

· revisions

· The total number of revisions. This number is provided by the CVS repository

· selrev

· The number of selected revisions for this file

· thisrev

· The currently selected revision

· date

· The date of change / commit file

· author

· Login of the author on the CVS repository

· state

· The state of the current file as provided by the CVS

· added

· The number of lines added in this commit

· deleted

· The number of deleted lines in this commit

· descr

· Description that was given by the author for this commit

SQL Examples

1.18 Introduction

Here is a short list of some queries that will give you some idea on the type of information you can get from the CVSQL. You are not limited only to the examples listed here. You can freely experiment with your values and data.

1.19 List of examples with explanations

Who worked in the last working week of last year?

select author, sum(added), sum(delete), count(*) from changes where date> '2002/12/20' AND date < '2002/12/31%';

Who made most changes in root CVS directory and how much lines has added since initial commit?

select author, sum(added), count(*) from changes where dir = '' order by 3, 2;

Who deleted files?

select author, count(*) from changes where state = 'dead' order by 2;

How many commits in which directories Avril had?

select dir, count(*) from changes where author ='avril';

How many lines was added by Shakira and Mariah in index.avi last year?

select file, author, count(*) from changes where file ilike 'index.AVI' and date > '2003/' and (author = 'shakira' or author = 'mariah');
How many lines in total had added users with 7-letter username and what was the maximum number of lines added in one commit?

select author, sum(added), max(added) from changes where author like '???????';
XML Bridge / Server

Server provides the user to build its own client application in order to access all of the required data. The server is using the XML protocol for communicating with the client application.
The protocol of establishing the communication is given on the following figure:

[image: image5.png]SERVER

<resp>
<result>

<values:

lues>

CLIENT

LOGIN mylogin

PASSWORD mysecret

SELECT * FROM table;





Figure 5 – Client server protocol
The example of the protocol is as follows:

Client:

login mylogin

Server: 

<resp>

   <number>0</number>

   <text>OK</text>

</resp>

Client:

password mysecret

Server: (if password is valid)
<resp>

   <number>0</number>

   <text>OK</text>

</resp>

Server: (if password is not valid)

<resp>

   <number>1</number>

   <text>Login failed.</text>

</resp>

Client:

use mydatabase;

Server: 
<resp>

   <number>0</number>

   <text>OK</text>

</resp>

Client: 

SELECT * FROM table;

Server: (if query is valid)
<db>


<result>



<value>0</value>



<text>OK</text>


</result>


<definition>



<coldef id="1">




<type>int</type>




<name>id</name>



</coldef>



<coldef id="2">




<type>text</type>




<name>username</name>



</coldef>


</definition>


<values>



<row>




<value col="1">3</value>




<value col="2">shakira</value>



</row>



<row>




<value col="1">4</value>




<value col="2">shakira</value>



</row>



<row>




<value col="1">5</value>




<value col="2">britney</value>



</row>


</values>

</db>

Server: (if query is not valid)

<db>

    <result>

       <value>14</value>

       <text>Invalid Select Query</text>

    </result>

</db>

Client: 

quit

Server:

<resp>

   <number>0</number>

   <text>OK</text>

</resp>

XML is used for the server response. The XML is selected because it provides the full functionality that is requested by the data transmission. There are two DTD's used. First one is used for the communication between the server and the client, i.e. server responses, and the other is used for the CVS responses, i.e. the SQL query result.

The structure of the server response DTD is the following:

<?xml version="1.0" encoding="UTF-8" standalone="yes"?> 

<!DOCTYPE resp [

<!ELEMENT number (#PCDATA)>

<!ELEMENT text (#PCDATA)> 

]>

The structure of the CVS response DTD is the following:

<?xml version="1.0" encoding="UTF-8"?>

<!ELEMENT db (result, definition?, values?)>

<!ELEMENT result (value, text)>

<!ELEMENT value (#PCDATA)>

<!ELEMENT text (#PCDATA)>

<!ELEMENT definition (coldef*)>

<!ELEMENT coldef (type, name)>

<!ELEMENT type (#PCDATA)>

<!ELEMENT name (#PCDATA)>

<!ATTLIST coldef


id CDATA #REQUIRED

>

<!ELEMENT values (row*)>

<!ELEMENT row (value*)>

<!ELEMENT value (#PCDATA)>

<!ATTLIST value


col CDATA #REQUIRED

>
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