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Do not go gentle into that good night,
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144 Cores 72 cores
nVIDIA GeForce GPU Triple GeForce GPU
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: DRAM NAND Flash | PCM
DINITPNAN : 64B AKB 64B

. ~100ns ~25 us : ~100ns

~100ns ~500 us . ~1 us

: ~GB/s 5-40 MB/s +  50-100 MB/s
N ‘ g per die per die per die
PEERIEIR : N/A 2 ms : N/A
Py : oo 10— 10° : 10°-10°
HEFERE : 0.8 J/GB 15J/GB (28] | 1J/GB
5 FEfE : 1.2 J/GB 17.5J/GB [28]  |[: 6J/GB
I FERE | ~100mW/GB I-10mW/GB [} ~1mW/GB
W fE X 4% : 2 —4X
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struct PGPROC \
{
TransactionId xid;
TransactionId Xmin;
int pid;
BackendId backendId; > N =2

! JA|
0oid databaseId; 29 I‘E%/A
0id rolelId;
bool inCommit;
uint8 vacuumFlags;

for (i = 0; 1 < arrayP->numProcs; i++)
}I j {
volatile PGPROC *proc = arrayP->procs([i];
~ TransactionId pxid = proc->xid;
typedef struct PGXACT if (!TransactionIdIsValid (pxid))
{ continue;
TransactionId xid; .
TransactionId xmin; > 5/I\EEjI![\ if (Transaitioniquuals(pxid, xid)) {
resu = true;

e break;
} PGXACT; }
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Throughput (txns/sec)

txn_commit()

{

/| prepare commit

//1...]

commit_tid - atomic_fetch_and_add(&global_tid);

/| quickly serialize transactions a la Hekaton

10M
8M
6M
4M
2M

1 8 - 24 32

Worker threads
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START CRIT SECTION() ;

/* Now wait to get insert lock */

#933 LWLockAcquire (
WALInsertLock,

LW EXCLUSIVE) ;

copy the redo record

#1220 LWLockRelease (
WALInsertLock) ;
END CRIT SECTION () ;

Pg9. 42 R WAL SZE)]

SpinLockAcquire (

&Insert->insertpos 1lck);

startbytepos = Insert->CurrBytePos;|
endbytepos = startbytepos + size;l
prevbytepos = Insert—>PrevBytePosﬂ

Insert->CurrBytePos = endbytepos;
Insert->PrevBytePos = startbytepos;

SpinLockRelease (

&Insert->insertpos 1lck)
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Lock ID Hash Table « Transaction
o~ lockHead _ __ _ 7 _____ Head
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= Hot lock
HEHAT o Cold lock
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l l l
Transaction : Transaction : Transaction : Transaction
l l l
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l l l

Log buffer Data buffer Log buffer Data buffer Log buffer Data buffer Data buffer
DRAM 19):7.0%¢ DRAM DRAM NVRAM DRAM DRAM
l : ! l
Log and database files | || loganddatafiles 1, data files I
(HDD/SSD) | : (NVRAM) : | (HDD/SSD) : (NVRAM) :
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|
|
|-~~~ ========- | |
Mo fegmit , Eb (ENBEEER | B fENAZEM



" B hYEMGRELE 45

> write-behind logging RAM @ Table]:mpE
| BN RBEERT, BEME
redoH & NVM (s ) io TM]MP-—
2. BEAHRR) G IRRS, RAHT log -
%ERR, WESHE. HER
To 7 it after-image
R optype Commif:ilr‘:li:::mp (Cp) Commit t?zZtamp(Cd)
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> write-behind logging
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