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1 Introduction
1.1 Background 

The MDR warehouse model uses an Oracle database to store metadata originating from the current caDSR database, either as tables loaded via an ETL process or as Oracle Materialized views. Refresh routines and search query operations constitute the largest and most resource intensive transactions in the warehouse. Hence the performance and availability of the warehouse database greatly depends upon the frequency and duration of data refreshes and the level of complexity and detail of the queries that are run against it. 

As an Oracle materialized view schema implementation, the warehouse data will be refreshed completely (build from scratch each time) or incrementally (Fast refresh of changes between loads).

1.2 Purpose 

There is a concern with the availability of the data during Oracle materialized view refreshes, especially during complete refreshes since the data is either truncated or deleted prior to the new load coming in.

This document describes the results of the testing methodology that was designed and implemented, in order to determine whether or not table data remains accessible during Oracle’s materialized views refreshes.
2 General Testing Methodology
Following is a description of the testing methodology that was designed to assess the availability of the data during materialized view refreshes. 

The Methodology terms are defined as follows:
· Result: provide information about what the test will accomplish.

· Purpose: explains the value and focus of the test, along with some simple back​ground information that might be helpful during testing.
· Constraints: details any constraints and values that should not be exceeded during testing.

· Time estimate: a rough estimate of the amount of time that the test may take to com​plete.

· Methodology: a list of suggested steps to take in order to assess the system under test.

· What to look for: contains information on behaviors, issues and errors to pay atten​tion to during and after the test.
	Result
	This test will validate query results (before during and after refreshes), ensuring proper table data access.

	Purpose
	This test helps ensure that the data read from the materialized view prior to the refresh is still readable throughout the entire duration of the Materialized view refresh.

	Time estimate
	Specification: about 30 minutes

Run time: about 30 minutes

	Methodology
	1. Measure the refresh duration of all the Mviews

2. Determine a reporting requirement that targets specific materialized view(s). Be sure that the execution time of the query does not exceed the refresh duration of the materialized view.

3. Generate a query to deliver the results from this requirement.

4. Generate a script that adds/changes data on the source table(s) of the materialized view(s) in a way that the resulting Mview refresh duration clearly exceeds the query execution time. The data affected should change the query result set.
5. Run the query on the materialized view(s) while it is not being refreshed and preserve the before refresh query output
6. Run the script to make data changes to the source table of the materialized view.

7. Kickoff the materialized view refresh

8. During the Mview refresh, run the same query multiple times, at regular intervals, for the entire duration of the refresh, Preserve all the during refresh query outputs
9. After the refresh completes, run the query again to ensure that the refresh completed successfully and that the query results include the new changes from step 4. Preserve the after refresh output
10. After the test, analyze the result sets returned by the BEFORE, DURING and AFTER query runs to locate any error or unexpected discrepancy.
11. Document the end results 

** Any unexpected results should invalidate the test, and it should be rerun as needed. 

	What to look for
	Application/Database level errors

Application/Database timeouts

Unexpected errors—e.g. table not found, 

System configuration errors

Unexpectedly long response times


For each testing scenario (Complete and Fast) 5 queries were created. Each actual run included a report run of all 5 queries and each complete run was repeated a total of 5 times.

The observation of the results would determine whether or not we could conclude that Materialized view data is accessible during refreshes. 

3 Testing Setup

      To facilitate the test runs, three batch files were created:

· run_queries_before_refresh.bat, to run all 5 queries before the refresh starts and log the output into a single file called before_refresh_query_output.log
· run_queries_during_refresh.bat, to run all 5 queries while the refresh is taking place and log the output into a single file called during_refresh_query_output.log. This batch file loops to rerun the queries at preset intervals and records each run output into a separate file. The duration of the looping mechanism was calculated to match the duration of the refresh

· run_queries_after_refresh.bat, to run all 5 queries again after the refresh completes and log the output into a single file called after_refresh_query_output.log
For each query, we created a number of UPDATE changes to the data in the source tables. These changes specifically targeted some of the output rows of the query result set. The purpose of the source table changes was to validate that the refresh actually took place by comparing the before and after query results.

      So the order of each test run was as follows:
            BEFORE MVIEW REFRESH
1. Run batch file run_queries_before_refresh.bat
2. Make changes to the source tables 

            DURING MVIEW REFRESH

3. Kick off the Mview Refresh

4. Run batch file run_queries_during_refresh.bat  
          AFTER MVIEW REFRESH

5. Run batch file run_queries_after_refresh.bat   

All scripts and output for this testing can be found in CVS under: Mview Access Test
4 Testing Results
4.1 Test for Data Access during Materialized view Complete Refresh 

For the MDR Warehouse Mview complete refresh schema, the targeted Mviews read by the queries were: ADMINISTERED_ELEMENT and AE_RELATIONSHIP.
The Test queries that were created for the Complete Mview testing mimicked the requirements of existing caDSR tools:

· Query 1 – Conceptual Domain Search from the Metadata Browser (Admin Tool)

· Query 2 – Data Element Report given a Classification Scheme, from CDE Browser

· Query 3 -- Data Element Report given a Form Name, from CDE Browser

· Query 4 – Property Search from the Metadata Browser tool

· Query 5 – Object Class Search from the Metadata Browser tool

A change script was created that made changes to the source tables of each Mview query in a way that changes the result set output.

A refresh group was created for the two Mviews and the execution of the test queries was kicked off, at one minute intervals, during the entire duration of the group refresh.

A total of 5 runs were performed using the complete refresh MDR warehouse schema.

For all the runs, looking at the query output files generated during the processing of the Mview group refresh, we noticed a number of output files with no rows returned for any of the queries. This seems to indicate that at some point in the refresh, the Mview table data is emptied before being replaced by new data. According to Oracle, during complete refreshes, the Mview data is deleted (or truncated), prior to reloading the Mview with new data. During this processing step, the Mview table appears to still be accessible, but it does not have any data to display. 
4.2 Test for Data Access during Materialized view Fast Refresh 

The MDR Warehouse Mview Fast refresh schema actually includes a combination of FAST and COMPLETE refresh Views.

As this part of the testing only targeted Fast refresh Mviews, the queries used for the complete refresh testing had to be modified to remove the referenced Complete refresh Mviews.

So for the MDR Warehouse Mview Fast refresh schema, the targeted FAST Mviews read by the queries were the individual ADMINISTERED_ELEMENT Mviews for the following AE types: Conceptual Domain (Query 1), Data Element (query 2), Protocols (Query 3), Properties (Query 4) and Object Class (Query 5).

A change script was created that made changes to the source tables of each Mview query in a way that changes the result set output.

Each Fast Mview refresh was kicked off individually and separately. 

So each test run for the FAST testing included a single Test query from above with its corresponding Mview FAST refresh.

A total of 5 runs (one for each query) were performed using the FAST refresh MDR warehouse schema.
Looking at the query outputs during all the Fast refreshes, the Mview table data was accessible and all of the table data was always available for read, for the entire duration of the refresh.

5 Conclusion
The lessons learned from this testing are included in the Appendix section below.

Based on the results obtained during this testing, it appears that Materialized views data is always available during Fast refreshes. However during complete refreshes, the data is deleted or truncated at some point in the processing causing the table data to become empty and return 0 rows when queried.
So we can conclude that ONLY Fast refreshes can be performed without impacting user access to Mview data.
Appendix

Lessons Learned
Mview Fast Refresh Issue

During the FAST refresh testing of the individual Mviews, the following error was encountered when attempting to FAST refresh any of the MDR warehouse Mviews:

ERROR at line 1:

ORA-12048: error encountered while refreshing materialized view

"MDRW_MVF"."ADMINISTERED_ELEMENT_CD"

ORA-00942: table or view does not exist

ORA-06512: at "SYS.DBMS_SNAPSHOT", line 2255

ORA-06512: at "SYS.DBMS_SNAPSHOT", line 2461

ORA-06512: at "SYS.DBMS_IREFRESH", line 683

ORA-06512: at "SYS.DBMS_REFRESH", line 195

ORA-06512: at line 1

According to Oracle this was a privilege issue and the solution was to grant select privileges on the master table(s) or the "select any table" system privilege directly to the Mview owner, not through a role. 

After granting SELECT privileges explicitly on all the source tables to the MDRW FAST Refresh schema owner, the error was still not resolved.

The DBAs did not allow for the “SELECT ANY TABLE” to be granted to any one user, because the development environment is shared.

In order to circumvent this error, I had to create the MDR warehouse Mviews for this testing directly under the source schemas in caDSR (SBR and SBREXT).

Mview Fast Refresh Duration
Another unexpected occurrence during the Fast refresh testing was the duration of the Mview FAST refreshes which took much longer than expected. For example, after just a single row change in the Data Element source table, the subsequent FAST refresh on the Data Element Mview took close to 8 Minutes to complete. This might be due to the cumulative impact of the multiple ROWID Mview logs that are used to track the changes needed to incrementally refresh the AE type Mviews. As we design and implement a performance testing strategy for the Mview FAST Refresh schema, it will be interesting to investigate the impact of the Mview Fast Refresh on query performance.
