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[0062] [& 3]

Input:

memtablelter : key-value iterator from immutable memtable
Output:

fileMetadata : metadata including new output number. smallest/largest key. filesize

ah e Uit b

o

/* Step 1. Iteration about all data in memtable */

buf € (] // append all KV-pair, then memcpy at a time
pBuf € create new persistent buffer

startOffset € get new start offset from persistent buffer
pos € 0 // relative position from start_offset

pSkiplist € create new persistent skip list with new ID
/* Step 2. Iteration about all data in memtable */

for KV-pair in memtablelter do

(key. value) € Encode(KV-pair)

entryLength € key.length + value length
Append(buf & key. value)

/* Insertion into skip list node through the relative position of pBuf */
pSkiplist.current € Node(startOffset + pos. pSkiplist.prev)
Persist(pSkiplist.current)

pSkiplist.current.next € pSkiplist.prev.next
Persist(pSkiplist.current.next)

pSkiplist.prev.next € pSkiplist.current
Persist(pSkiplist.prev.next)

pSkiplist.current € pSkiplist.current.next
Persist(pSkiplist.current)

Update(pos € pos + entryLength)

cend

/* Step 3. Finally, add null node for recovery */

20: pSkiplist.current € NullNode()
. Persist(pSkiplist.current)

/* Step 4. For persistent buffer, bulk copy */

22: Copy(pBuf £ buf until buf size)
: Persist(pBuf)
: Update(fileMertadata)
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[0066] [& 4]

Input:

mergelfer : merge and sorted iterater from skip list IDs to be compacted

Output:

fileMetadataList: list of metadata including new output number.
smallest/largest kev. filesize

1: for KV-pair in mergelter do

/* Step 1. Get key-value entry by buffer pointer*/

2: | if not KV-pamr.isBufferPoimnterValid() then
3: | break // end of iteration or invalid status
4: | else
5: | bufPtr € KV-pair.GetBufferPointer()
/* Step 2. Check whether the persistent skip list is valid */
6: | if pSkiplist 1s Nu// then
7: pSkiplist € CreatePersistentSkiplist(new ID)
8: Insert(pSkiplist.metadata € mputIDs) // for recovery

/* Step 3. Failure-atomic pointing operation with persistent buffer */
9: | pSkiplist.current € Node(bufPtr, pSkiplist.prev)
10: | Persist(pSkiplist.current)

11: | pSkaplist.current.next € pSkiplist prev.next

12: | Persist(pSkiplist.current.next)

13: | pSkiplist.prev.next € pSkiplist.current

14: | Persist(pSkiplist prev.next)

15: | pSkiphist.current € pSkiplist.current.next

16: | Persist(pSkiplist.ciurent)

/¥ Step 4. Check whether persistent skiplist is full */
17: | if pSkiplist.isFull() then

18: pSkiplist.current € NullNode()

19: Persist(pSkiplist.current)

20: Insert(fileMetadataList € new metadata)
21: pSkaplist € Nuli
22: end

NEE P2E T2} ojd BiE Tz dgs: 954 WY ozAL %
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[0071] [ 5]

Input: None

Output:

fileMetadataList: list of metadata including new output number.
smallest/largest key. filesize

/* Step 1. Get persistent pointer from NVM pool*/

pools € GetPoolsInDirectory()

persistentPtrs < GetPersistentPointers(pools)

logFiles € GetLogFilesInDirectory()

/* Step 2. Restore metadata of persistent skip list from persistent pointer */

for pptr in persistentPtrs do

restoredSkiplist € pptr.GetSkiplist()

6: | last € restoredSkiplist. SeekToLastNode()

/* Detect system failure occurs */

7. | if last.isNullNode() then

R O

bt

/¥ Failure when flush data into skip list at LO */
8: if restoredSkiplist.ID = logFiles.ID then
9: Reset(restoredSkiplist)
10: memtablelter € logFiles.createlteratorAboutID()
11: Flush(memtablelter)
/* Failure when byte-addressable compaction at lower levels */
i2: else
13: IDs € restoredSkiplist.metadata.IDs // Get IDs to be compacted
14: mergelter € Iterator(IDs)
15: while mergelter key <= restoredSkiplist.current key do
16: | mergelter € mergelter.next // pass already inserted data
17: end
I8: ByteAddressableCompaction(mergelter) // resume for remaining mergelter

19: | metadata € restoredSkiplist.generateMetadata()
20: | Insert(fileMetadata € metadata)
21:end
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