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Efficiency of Parallel Programming Using Microsoft Technologies
This project is about using parallel programming for a database related data migration problem. 
The summary of the problem is ‘time’. It’s because there over 40.000 data, to be processed and to be migrated, and the database connections are established slowly. So this operation is taking much time.

The reason of this migration operation is upgrading the software which is managing this data. 
Briefly this software is a suggestion tracking system. People make suggestions, and some authorized people evaluate these suggestions, and give responses, like giving awards or denying the suggestion.

When this suggestion tracking system is upgraded, the structure of the database has also been changed. So the data in old system has to be tailored and be proper for the new systems system’s data structure.

So our migration operation includes receiving data from the old database, process the data according to new database structure’s rules, and finally do write the new shaped data to new database.
Description of Serial Method

When we used the serial method, we began doing this operation one by one. We took one suggestion record and every related record for that suggestion, and using this data we prepared a new suggestion record and new records for that suggestion for the new system, and finally we inserted the new data to new database. This operation took too much time, because every database connection took too much time. 

Doing this operation, for more than one suggestion brought some processing problems. 
The optimum count is 300 suggestion per operation. But even this case the migration of 40.000 suggestions took over 4 hours.

Search for a Parallel Method
Since our system is developed in .Net technologies, develop a solution for our migration problem is based on .Net technologies.
Parallel Loops in .Net

We began searching the .Net technologies and first useful method seemed, using parallel loops will help us and make our migration duration shorter.

But it was not that different. We were expecting a %50 performance increasing. But it wasn’t saving any time.

So we made some other tests to learn about parallel loops efficiency.

We made a simple loop, which turns 10.000.000 times. And for every turn, it makes a complex mathematical operation. We created a serial for loop, parallel for loop, serial foreach loop, parallel foreach loop. These loops does the same operation same times.

The results showed us even we turn 10 million times parallel loops didn’t save us much time. So we decided not to use this technology.

Threat Management

Threat management is another method for  parallel programming. So we decided to use this technology. We created one thread to receive data from the old database and process it. The other thread will take the processed data to insert it to new database.

This didn’t work because we faced the one main problem of parallel programming. Using .net technologies and Microsoft Windows Operating Systems, you cannot access one data area using any thread other than the thread which created and allocated that data area.

So when we brought the data from old data base, to data area which allocated for the thread we brought it, we couldn’t access it with the thread we created to insert it to the new data base.
Concurrent Objects

.Net technologies brought a new extension with 4.0 framework. This technology was used in java or some other programming languages. This technology allows thread safe objects. You can access or manage the data with any thread.
Concurrent dictionary is one of the concurrent object type. This object type acts like a stack or queue. You can pop or push an item from any thread to this object. 

So this technology solved our problem we faced when we were trying to use thread management. We created one thread to receive data from old database and process it, this thread will add the processed data to concurrent dictionary. While this thread is filling the dictionary, the other thread will take the data one by one and insert it to new database.
Eventually our data migration of over 40.000 data was taking like 4 hours of time. By using right ways of parallel programming technologies we reduced this time to about one hour.
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