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1. The SimpleDB Buffer Manager API
e The primary classes are BufferMgr and Buffer.
T See Figure 13-12 for their API

e The program BufferMgrTest shows how to use a buffer manager to access a file,
similarly to the previous programs.
e Setting a value on a buffer page is more complex, because of the need to store all
modifications in a log file.
T The setInt and setString methods take two additional arguments:
The ID of the client transaction that made the change
The ID of the log record for the modification.
T The ID of a log record is called its LSN (for Log Sequence Number).
T In other words, the buffer page cannot be modified until the client first
writes a corresponding log record.

T This is called fiwrite-ahead logging®, and is the basis for most database
recovery algorithms, as we shall see in the next chapter.

2. Buffer Replacement
e If a block must be read into memory, the BM must choose a page.
e In fact, it must choose an unpinned page.
e  Which one?
T SimpleDB happens to use a random page.
T This is not desirable, because you might replace a page that is needed soon.
e Best strategy is to replace page that will be used the furthest in the future.
e How to approximate that?
T LRU assumes that the past mirrors the future.

3. Implementing Buffer Replacement Strategies
e LRU: A page i s 0noomdleelpupnied usedo when i
I Thus we should replace pages in the order they were unpinned.

I To implement, keep a collection of pointers to the pages and update them
whenever a page is unpinned.
e Example. Use 3 buffer pages, do pinning and unpinning

4. Look at code for buffering
e Buffer
T When the bufferodos page needs to be r
contents need to be written to disk if they are dirty.
T Before doing so, however, the buffer needs to make sure that all log records
corresponding to the modifications to the page are on disk.
T It does so by flushing the log up to the most recent LSN.
e BasicBufferMgr



T If it cannot find an unpinned buffer, the pin method returns null.
T Usually, that is not what a client wants the BM to do.
T Instead, the client is willing to wait until some other client unpins a buffer.



