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Consideration is being given to converting SAM from Oracle to PostgreSQL.  This document is an estimate of the effort for this conversion.




Software Conversion
One of the features of SQLAlchemy is its claim to database independence.  The Oracle to PostgreSQL conversion will take big advantage of this.  SAM was created with SAM-Web as the “interface” to Oracle.   In turn, SAM-Web has been built around SQLAlchemy.  Because of this, the effort to convert the SAM-Web python code to PostgreSQL is light.  There are a few areas of code that must be converted to PostgreSQL.  These include:
· Conversion of the SQLAlchemy connection manager to PostgreSQL
· Addition of “alter statements” on the connection string, if needed
· Review and possible replacement of the in-house created OracleBinaryDouble. (PostgreSQL supports DOUBLE_PRECISION which may meet our needs.)
· Conversion of the test suite from the Oracle databases MINERDEV and SAMDEV to a PostgreSQL SAMDEV database, which will need to be created.   There may be some code changes but mostly the test data will need to be copied from Oracle databases, loaded into a PostgreSQL test database, with resolution of any collisions.
1 FTE - 3 Weeks
Note that SAM Station is currently talking to SAMDbServer via CORBA.  A complete conversion to PostgreSQL requires SAM Station to talk to SAM-Web through HTML.  This conversion is an existing SAM project outside of the Oracle PostgreSQL conversion.
Schema Conversion to PostgreSQL
A large part of the conversion to PostgreSQL will involve producing scripts for recreating Oracle DDL objects in PostgreSQL.  This will be a tedious process.   The DDL used by PostgreSQL is not quite the same of that used by Oracle. Virtually all DDL statements will need to be adjusted to work with PostgreSQL.  However not all Oracle objects need be converted.
There are 911 distinct objects in the Oracle based SAM schema.  The breakdown of these objects is shown in the table below.



	INDEX
	391

	TRIGGER
	256

	TABLE
	142

	SEQUENCE
	71

	FUNCTION
	15

	INDEX PARTITION
	12

	VIEW
	11

	TABLE PARTITION
	6

	LOB
	3

	PACKAGE BODY
	2

	PACKAGE
	2 



Of the 142 tables in the database, 46 are currently used in SAM-Web; none of the views appear to be in use.  There are many special purpose tables that are no longer supported such as the events and auto destination tables and others, some dimension tables, which have been redone.  These tables and their related objects should not be moved to PostgreSQL and are not included in any estimates.   
Conversion of the Oracle tables to PostgreSQL starts with the 46 known used tables.   All base tables needed to support referential integrity to these base tables must be determined and added and all history tables (ex: DATA_STORAGE_LOCATION_HISTS) too.  The sequences used, indexes used, foreign keys used must also be determined and added in.   
The majority of the existing 256 triggers are for create_date, create_user, update_date and update_user fields.   Most occurrences of these fields have not been of value.  Only tables where this data is of value should have the triggers.   Even with this reduction, there are some triggers supporting business logic which is required.  All of these triggers must be converted from PLSQL to PosgreSQL.
The remaining DDL objects use is minimal.  One lob is used in the PROJECT_DEFINITIONS table as a CLOB field.  This should be convertible to the PostgreSQL TEXT field.  The remaining lobs are in tables that are no longer used.  All other DDL types do not appear to be used and should not be converted.
1 FTE – 2 Months
Data Migration
A set of applications or scripts must be developed to move all Oracle data from each table to PostgreSQL.  The implementer must be aware of issues such as referential integrity constraints, insertion order and sequence number creation.  Some of the larger tables may require individual specific scripts.  
A very quick test using Python, cx_Oracle and Psql copy showed that MINERPRD.DATA_FILE_PARAM_VAUES, which has two columns and 19.6 million rows, could be written from Oracle to disk in seven minutes.  The copy into PostgreSQL took one minute and creation of a primary key took one minute.  In all the transfer was done under 10 minutes for this table.  Five of the forty six tables in SAM-Web have over one million records – all but one is under four million.
Activation of table constraints and referential integrity works to insure data consistency.  Even so, some level of validation should be performed by the experiment as a final check of data integrity. 
This information and the similar experience of moving D0 logbook data into ECL is used as the basis for the estimates.
Script Creation: 1 FTE – 1 Month
Conversion of 1 Production DB: 
· Preparation: 1 FTE – 1 Week
· Conversion:  1 FTE – 1 Day
End to End Testing
In order to ensure all facets of SAM function properly after the database conversion, the entire SAM system should be fully tested from end to end.  
1 FTE – 4 Weeks
Addendum
All estimates are based on converting the tables used by SAM-Web and the surrounding base tables.  If it is decided to convert the unused tables these estimates must be proportionally increased.

