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B g =Mt © Key/Value (KIV) #iHEIS= | 1FilliREE
- KeyElTEAXR/\EB , ValueEEA/J\IKB
- Keysfiys

o FENS=A1DBIBFER , BB , BEVLZE , IFSEEENFIERARASERIES
o EMFESZRFKll -9fGrecoverylIIEREME | FEE(RIUEZE/DE Apage cache
o BN FEREMERIESA Li2#H1TWrite, Read, Rangelfdf ( BR T recoveryfiE&HIRangeld g )
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(RS T HETSAIE

« Request Size (RS) # 10 Queue Depth (QD)RzElatencyFthroughput

+ |IOIEKE RS ERFERNIZIRD
- RS, BEHIR]ET cat /sys/block/sda/queue/max_sectors_kb HiTER
 LinuxBRAIRETT . >512KBIE KSR FRFZRILIFFT
o throughput'ﬁRS%DQD?&?
RS=128KB fEHlBEES SIS EaEHR
- RS=16KB BEHIB A , QD>8HiRILUFFAZ]IE{Ethroughput
- RS=4KB BEHlEE , QDZE/DE>167 883 Timiops
- RS=128KB |IFiE , QD=8stH LUAZIE(Ethroughput
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FENS | BEHILIE | IRIEESTHr

- BB A , TEFEAbuffersirRzTINFERIYEE , FFREEIpage-cache (mmap-buffer)3&
{RIEKill -OFHRIKERIIEFRME |, bufferABERK , K Klatencyii g |, IS ASHIFD1EK ; FEH
ERRKEMEAIgEERER/I\EIQD

- BENERY , TRBSEEAREFERANIEEETE | Bt REEAKBEHEIN_ LRSI
it , ERE(FRIEQDAXTF16

o RN , IOZPDIERESIERYE KA/ (RS=128KB) , fAIFISERIQD ; 64 IEEERNFIE
[, 87 poverlap IOFIARFIER
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&R FElgT

® Key/Value Logs:
*  (Key, Value) 3 FH=1i# ;
(Key, Value)iRiEKey s> BlI77

TAREREF ;
(Key, Value)RYtiE4rSHRZ(E
HE ;
LogEBAppend-onlyEi4.
Index K/V Buffer Buffer Meta
Memory Memtable Memtable Pool Memtable

Key Log \g Buffer File

1 Value Log \ Meta File \

Keys | Values | V2 [ vi | Ve | V3 |

Disk

K7 | ka4 | x5 | Keys | Vvalues |

vz | va | vs |
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&R FElgT

[ KeyNaIue Logs: o Buffer/Meta Files (Memtable):
(Key, Value)3 FF#f# ; X EmmapZFE RN N FH FETRIE
(Key, Value)tR#EKey s BlFfiE EFREIMNELEEUBIERME ;
FAEES ; « Meta FileidFFPKey/Value MK ;
(Key, Value)E’\Jdﬁé'n*ﬁ%%Dﬁ%%{E «  K/V Buffer/BEFENIER , 4
8 ; 1B fEappendZtEMIlog 34,
LogEBAppend-onlyEi4.
Index K/V Buffer Buffer Meta
Pool Memtable

Memory Memtable Memtable
VAN Append Append
____________ A_'iu_l_lg___\_?_______ Lmmap NN .o______fJJtead ____ | ______JLmmap _____

1 Value Log \ Meta File \

Key Log Buffer File
. Keys | Values | v2 | vi | ve | v3 |
DSk |BS(Be) [Bs(B1) | - [BS(BR)
K7 | k4 | K5 | Keys [ values | v7 [ va | vs |
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&R FElgT

o KeyNaIue Logs: o Buffer/Meta Files (Memtable): ® Index Memtable:
(Key, Value)> FHZfi# ; X AFmmapZItBR FF FFHRIE .« FUEREEFIFRIIRIEKey LoghasE;
(Key, Value)tR#EKey s BlFfiE EFREIMNELEEUBIERME ; «  FELEHI: partition + sorted array;
FAEES ; « Meta FileicFEE+HKey/Value M2 ; @ Buffer Pool:
(Key, VaIue)E’*Jﬁ?ﬁ%*ﬂﬁ*gﬁ « K/ BufferBFEANBIEEF , 2  RangeEiAATEFValueHUE.
8 ; 1B fEappendZtEMIlog 34,
LogEBAppend-onlyEi4.
Index K/V Buffer Buffer Meta
Memory Memtable Memtable Pool Memtable

7~ Append g
____________ L Build " @mmap\ﬁtoad@mmap

Key Log Buffer File Value Log \ Meta File \
. Keys | Values | v2 | vi | ve | v3 |
Disk
.................. 'BS(Be) | BS(B1) | -- [BS(Bn)'
K7 | kKa | k5 | Keys | values | vz | va | vs |
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&R FElgT

+ BRTY mmap-bufferfimeta-file{Efmmap , Eftb3{HE(F2AEMDirectlO (DIO) , RIFAJEERRR
page-cachef$Fd , I/ DHIZESHNIANE

Index K/V Buffer Buffer Meta
Memory Memtable Memtable Pool Memtable
7~ ppend Append g
____________ . Build 7 7 L mmap > ________ﬁ_tpéq______________ mmap ______
Key Log Buffer File \ Value Log \ Meta File \
. Keys | values | v2 | vi | ve | v3 |
Disk
.................. 65(s) [85(e1) | - [BS(EM]
K7 | ka4 | k5 | Keys | values | v7 | va | v5 |
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FELS AR ER B ks

+ jE8ByteAIKeydE /IBig-EndianBYEEE] , ZHREZ(10 bits)i+&E HBucket ID

o BB BucketEBK/N——XINFSSR

. EEEBucketdifRIPRIX g
o« SREKNVE AR BuUffer
 WERBufferim ¥ Z GBI pwrite ENEISHFFITMA{IE (K/V Buffer size = 4KB/16KB)
o TEKNIRINBE NG EFHimeta-count
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FEIS ABER{E{E1 :  fRKIFQueue Depth (QD)

« FEI/Bucket®|SHRET |, H/KIVITENELE32
. BB _FAIBucketFISHEBERIRIFEZR , K/V bucket-id/bucket-of B LART BzEI K/ WAL T4
NAY fid/foff , EAKESRTLAFRSTR] LA AE 1 BucketfiER B ERY=S[E]
« IENN64LFEE [E— 24V aT et , MBER—ETLUERBIRZEIENEL | (FIEB%RE
B ERSEIZERIARK , M4ERFQDIGZE T8
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FEHE AR EREI62 : FH1TFlush buffers , falEE&ESFlush

o FNERFMKIll -9 , E AN TRINTHERZET R , En A TiEmmap-buffersfil 2 , FFHEftruncate
XSG 0 EE/W"page cachei]‘l&%zlEUFEJJE’JE’HWEIBEJJ:EEE’JFIush
 1ZENRN Rﬁ?‘ BENWMNIMEXRNAA0 , AFHTFlush mmap-buffersfiftruncate s 3244
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FENS ABESESR
. EE TSN XIHORERSIEREETS | IEHER T —EHUER

* Throughput ., = 1000000*64*(4096./1024./1024+ 8/1024./1024.) / 114.1=2195.3 MB/s
* Throughput ., =1000000*64*(4096./1024./1024+ 8/1024./1024.) / 115.1 = 2176.3 MB/s
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HITES RS

« EENERFHRAREHI T TR [0
« B BucketXIh—MESE , B MES D A HEEFIMIEEA IndexF HHEFRIER D
10 (read) FOLTEER4% (construct & sort) AJLAOverlapfE—ite

64 threads
tid:0
/ﬁ\
Bucket,  Bucket, Bucketg Bucket,4
reed |
construct & [ } [ } [ }
sort
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FEAILiSE BN By B2 R B

. Sei@idKeyitEBucket , Ftgprefetch{fi{tHY — o &R ERK/VXT M bucketdRYoffset

- FERNEBEELEZHEHFIKey , EBNEIHEISE—MEZFMIKeyEXI N RFZ

« MNRTHERIREIRNEE R H Tpread 4KBfValue ; ZBIEIHII8KBINEFRIAR , BRE
B HEARTHE(E ( e T4-56B ) SRR
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FEFLSEENR ERIRAL : HRIE R

« {HRK2MNgroup , 2N group SR EHREF U B AR —E
* 34/ blocking queue , B groupRIEFEIFNBEGL o BIfEAYI N queue

YA ETHE |, enqueue 32 elements

odd round | even round

tid%2==0 wait

group
notify
tify
tid%2== wait
group
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FEFLSEENR ERIRAL : HRIE R

« B groups2hqueueE AT AT LIEBYEER , BEiREitgroupEiEiHE N TF—roundEE
BB —groupBUiERIA LA , NTH{FIEQDREE20+ , HFHRELE RS BIRICEMERQD<16HE R

YA ETHE |, enqueue 32 elements

odd round | even round

tid%2==0 wait

group
notify
tify
tid%2== wait
group
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FE LSRN B ERSSR

+ EXFERERNRZT | rERETIESAEERINER0.2sLIA |, BESEAFERI BARETE105.9-
106170, BRE0.2F0H9Z 51952 |, AILATEHENAYEITE

» Throughput ., = 1000000*64*(4096./1024./1024.*62./64) / 105.7 = 2291.3 MB/s

» Throughput ;, = 1000000*64*(4096./1024./1024.*62./64) / 105.9 = 2287.0 MB/s
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Ik FriSEBNFH Az 5 1 B E R B

o BAPNIOMEZIE
- ZEfFfree-buffer , B 8free-buffer(fEF— bucketFHUE)Fi—E & A/\3128KB 10{E554510
Worker{&#FQD=8fEbucketz3E1sE N\ free-buffer
« EREENARFLAIZE
« BANMRFRIEEE
- BHZEbucketd M AYbuffer , EiH{T— A value bucket buffer;B 28 H#H{T— Kbarrier[g£
. HEFZITIRFfree-bufferitbdn | BEEIIOMALLTE
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#1ia4EFree Buffer Blocking Queue (BQ)

 F1&E51 aligned value buffers (size: max bucket disk consumption e.g. 250MB given 1024
buckets)

N

« EnqueueZ|Free Buffer BQ
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1154Y, Free-Buffer BQF[][Promises

. ek free-buffer BQ

- {J%R{tpromises (promise a bucket value buffer to be used in the future)
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Round 1

Round 2



it BERRELVE g2 = iEHIORICached Buffers

. ek free-buffer BQ

. FJ%{¥,cached front buffers

« {J%R{tpromises (promise a bucket value buffer to be used in the future)
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Round 2



IOtiEZETE (RLetz ) 173

- FEiFfree-buffer , BBfree-buffer(fF— bucketZiE)Mi—E A A/N/9128KB IOFHEE10
Worker{#FQD=8fEbucketz{3E15E \free-buffer
« HEUERIESHIAYE | set promiseHIRE Aready

free-buffers BQ

deﬂeue | free-buffers BQ free-buffers BQ
| I I
- i ! !
_____________________________ kit cached
buckets 1,2,3
Tt Tt Tt Tt Tt

Round 1 Round 2
JIARDB |
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Visitor&ig 15 /3 Round 1 Round 2

promise of B, promise of B, cached buffers promise of B,

S?t selet S?t

get & Vvisit & get & Visit & . get &L/isit &
sync & enqueue sync & énqueue visit & sync &  sync & enqueue
T enqueue
cached buffers free buffers free buffers free buffers

Get: @1 get |I0ZFEpromisefyshared futureZsfgbucket buffer

Visit & Sync: B AJHHvisit Bucket , &x/g#{Tbarrier sync

Enqueue: fxfg—\Visitor{BbufferfZ A\ free-bufferai & i\ cached buffers
WERIRAEE1008> , KiE/NFIORJE192F) |, XtFEId 2tk free-buffergfiRl LAFE 55 overlapA
Fiha1510 , HE&bufferfBFcached buffers

OLARDB

HIREITEXB R RE



1Ot EEIEFVisitorEiaiT B &

free-buffers BQ

deq%ue | free-buffelrs BQ  cached buffers flree-buffers BQl
! I | I I
Hkidcached
_______________________________ buckets 1,2,3
set set Sfat set set

| Y- |-

L & VISIt & -mmm e

sync & enqueue vigit & sync &
T l \ inqueug‘ Round 2 \ \

cached buffers free-buffers BQ free-buffers BQ free-buffers BQ

Round 1 Round 2
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EEEVEE/ Bucket

o BNOMIALZLIREE R free-bufferlGi—E AKX/ 128KB 10{ESZ4510 Worker{&+5QD=8%
bucketZ{IE1E N free-buffer
- EAZE : B1810 Workers I ASERIFFEIOES TR , II=HEIEERIO Worker i TR
- BTN, BFcompletedUFFIAE (status|i]yigEidle
o ABEXRER(EFZFHHworkerA&Aidle , MIEIREIRIsubmitted , FrenqueuefEFEIERA

il
status[0] = submitted &
enqreue
task-BQ

{ 8 |0 workers
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EEEVEE/ Bucket

o BNOMIALZLIREE R free-bufferlGi—E AKX/ 128KB 10{ESZ4510 Worker{&+5QD=8%
bucketZ{IE1E N free-buffer
. |0FS
« UserlOCB(int fd, char* buffer, size t size, size t off)
o fd=-2 ROFANZ LILIRRMESS

status[0] = submitted &
enqreue

task-BQ

{ 8 |0 workers
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EEEVEE/ Bucket

o BNOMIALZLIREE R free-bufferlGi—E AKX/ 128KB 10{ESZ4510 Worker{&+5QD=8%

bucketZ{IE1E N free-buffer
10 Worker

« FHfFfttask-BQL , EHINZRIRTRMES , NIEHZ]

ToiRif Tpread iR/

- preadZ5iRfg , IREHE RS Acompleted

status[0] = submitted &
enqreue

F | GEEHESNIER:

task-BQ

S EmmAIT

dequ;ue 2 8 10 workers

terminate if finished or
pread with 4tuple &
status[0] = completed
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Ik FrisEEN fiEzffidb 1 « I KIoHIAFiRIRoverlap

- BIRAGERRANES |, &M BoverlapfIOFIRFLIRIETE ; FEE—{EFIESRFIZE
(IS IFRNIOFIARFIAIE R L overlap
o TLURDbucketN7Z1510AYAHE] , 1024bucketsBH{ &AL E 0.0557)
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I F=isEER B ER (462 « TR FIAAE , ROARIXIERIONE

- FIRAFIFRAFcacher)/ LiRvalue-bufferdi/ 55 iR EimHAHRITIX L bucketfy3Z{45EEY
- HphWEHaESbucketRGiHAIE K cached. bufferfd Mg E Fak

- EFETEipIaEERIJ L Nbucket{sEFcached_buffer

- FIRBFISRATE , cache 31~250MB bucketsBHERTLUREZD> 0.25%10.28F) 224509 IORYETE]
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IREEEEY R ER (4L 3 : SB—iR{EAvalue-buffer , populateAfE

‘fiema”gnfé%ﬂlj\]ﬁ#ﬁﬁgﬂ’ﬂEE%HEE , XEPHEE—IRF X Evalue-bufferi#{TIORIM

Bb
« EEEE XML 0.07F) BYEEITIE®E N pagelIR/G— 1 byteiBAFpopulate i3 , B]TRIOLE
K% 0.2 puBg(alms , &3k 0.13%) AGRF.
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Ik FrisEEN Rt 4  : RBZAEAinity , FJ\NUMASID

« |10 Workers Z87EZlCPU Core ID 07 , 3 E]E—1"NUMA Node
o KHEER(NESSE 0.2F) 127
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Ik F5=isEER Byt ERSU2R

=R 1]]381024/2048/4096 buckets , FEVIEMEESBRKAESR , 2048 bucketstHITEE R
« 1024 & : cached buffers@F S A/ 250MB
4096 AR : & bucketiR/)\ , ANi128KBRIEfSGRequest 5 ELIEN
* Throughput .., = (1000000*64%(2 * 4096./1024./1024. + 8/1024./1024.) - 3 * 250) / 192.1 =
2601.4 MB/s
* Throughput ;. =(1000000*64*(2 * 4096./1024./1024. + 8/1024./1024.) - 3 * 250) / 192.5 =
2596.0 MB/s
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E\—n

- FHEFNZES|
o KIVE32 325, 1 metadfEE , K/V buffersZ 1134 ; &5 |{sEFbucket + sorted array ;
SAFSEIAF |, KIV——3J R DK-WALK/N ( AE RS | siSIkE )
« BAIRIT
 fibucket®—K/V , 5 16KB mmap-buffer , & L BEXI NS4
« FH47Flush mmap-buffer , FHi@E I ftruncate S {4590 , {RUERflush—ixk
« R5|MEEFRIBWALEISIREK/NVIT zbucketfYoffset
°hM&ﬂuﬁ
mprefetchfYlower-boundi#F{TE T -9 HIZ5 | &8
°%Mf&ﬂyhmﬂmﬁ
°Wf&ﬂuﬁ
o KRITIOMEE , RFEBERIEKE; IOMEZEFIAIO Workers{RIEEERIRSFIQD
« Ftoyoverlapss—EFIE4E , FIFMRfree-buffersifitpiRal]
« FJA=1kcached-buffers , J5/>3 1 bucketfi1sZEY

- BX{EMAValue Buﬁer%PopulatefF@i?EPEIT K3Tml0
« IZEIO Worker affinity , JHENUMAEZ I
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SRR

B R4 S H]
PP R{ERLE  114.1+105.9+192.1+0.1+0.35+0.45=413.00 seconds
77 52 B {E AlEm 413.69 seconds
B2 [B)[E)FR FERT
[EHLE N 2shRiE)lg 0.1 seconds Z4
[EHLE A\ E A E] R .35 seconds Z %

FEHLVEER BN FeEXB)fE  0.45 seconds A%

FHrEx R £ FE 8] Vztler3im wikbilid
[BHE N 114.1 secondsZt A 2176.27-2195.34 MB/s

fEH1EEY 105.9 secondsZA 4 (£1350.2 seconds Z3|#iE)  2287.23-2291.56 MB/s

JIFFiEEY  192.1 secondsZE# (F13%0.2 seconds &5 | #)iE) 2596.04-2601.45 MB/s
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Eb =08 2SN RAR

« RO TR THIBEEE | SUEEFmEMIHERSFIQDM N SEEEREER
- Request Size (RS)F110 Queue Depth(QD)RElatencyFthroughput
« |IOIBEKE RS ERFENZIFD , F/\IEFE128KBIEE e ER ; I0TFEKHK |,
latencyfik ; 128KBAEA A IBENES AR RIS ES
- RS=4KBPENIZEAHEQDZE/DE16 ; EARSHHEE]LARE/NYQDIAEIEE RS

- BE . SR ERFZN , FAFARPSEEE(EETEIO Request Submissionf]Completion
QueuelVAEH , BF>AFARAENTEK (B 2latency/throughput i MEE)
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Thanks |
Q&A
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& :

4KB
8KB
I TOKB
32KB
64KB
BEHLAS

OJLARDB

SXIREETERE

N _ERYHD

Step one File
1
Step one File
2
Step one File
3
Step one File
4
Step one File

exists,

exists,

exists,

exists,

exists,

Close Tile end..

C]
Step one File
1
Step one File
2
Step one File
3
Step one File
4
Step one File

EXBRRE

exists,

exists,

exists,

exists,

exists,

TEEEEN |

508, 500,
506, 536,
508, 584,
510, 688,

510, 824,

513,432,
513, 432,
513,432,
513,432,

513,432,

116.089

114,852

114.419

114,930

115.395

116.023

114.868

114.491

114.862

115.382

16KBE{L

16KBEA

iR vs BEH(ES , 32RS

I SHEHS
NFFEE5



& : VUL LRI¥IE

|

Step one File exists, 508,592, 238.938
Step one File exists, 508,592, 238.992
Step two File exists, 508,592, 109.900
1

rm -r test_directory/*

Step one File exists, 506,752, 115.441
Step one File exists, 506,752, 115.443
Step two File exists, 506,936, 109.898
2

rm -r test_directory/*

Step one File exists, 506,936, 114.264
Step one File exists, 506,936, 114.273
Step two File exists, 506,936, 105.959
3

rm -r test_directory/*

Step one File exists, 506,980, 114.714
Step one File exists, 506,980, 114.724
Step two File exists, 507,132, 100.984
4

rm -r test_directory/*

Step one File exists, 507,344, 115,299
Step one File exists, 507,344, 115.305
Step two File exists, 508,928, 98.516

OLARDB
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geiill , @&ffallocatefsZim

end.

end.

end.

end.

end.

AKBRTiE

Release File exists,
Step one File exists,

508,420, 0.263
508,576, 130.198

——————iﬁa1h3(ﬂaifi——————step one File exists, 508,576, 130.241

MR

16KBHETHR
fallocate

1

rm -r test_directory/*

Release File exists, 506,844, 0.1823
Step one File exists, 507,132, 114.513
Step one File exists, 507,132, 114.551
2

rm -r test_directory/*

Release File exists, 507,148, 0.247
Step one File exists, 507,260, 113.964

AR

Step one File exists, 507,260, 113.971

rm -r test_directory/*

Release File exists, 507,420, 0.209
Step one File exists, 507,668, 114,389
Step one File exists, 507,668, 114.393
4

rm -r test_directory/*

Release File exists, 507,864, 0.268
Step one File exists, 508,156, 114.736
Step one File exists, 508,156, 114.744

end.

end.

end.

end.
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Step
Step
Step

Step
Step
Step

Step
Step
Step

Step
Step
Step

Step
Step
Step

one
one
two

one
one
two

ane
ane
two

ane
ane
two

ane
ane
two

TN LRSS EEETN |, 0 vs BEL (IE5)
&L

File
File
File

File
File
File

File
File
File

File
File
File

File
File
File

OLARDB

152
exists, 508,516,
exists, 508,516,
exists, 508,580,
exists, 514,656,
exists, 514,656,
exists, 515,016,
exists, 515,016,
exists, 515,016,
exists, 515,016,
exists, 515,036,
exists, 515,036,
exists, 515,192,
exists, 515,308,
exists, 515,308,

517,124,

exists,

HIREITEXB R RE

115.
115.
109.

114.
114.
109.

114.
114.
106.

114.
114.
101.

115.
115.

656
657
911

454
455
804

241
242
102

576
577
067

066
066

98.652

end.

end.

end.

end.

end.

IR S
FeEES)

Step
Step
Step

Step
Step
Step

Step
Step
Step

w

Step
Step
Step

Step
Step
Step

one
one
two

one
one
two

one
one
two

one
one
two

one
one
two

File
File
File

File
File
File

File
File
File

File
File
File

File
File
File

exists,
exists,
exists,

exists,
exists,
exists,

exists,
exists,
exists,

exists,
exists,
exists,

exists,
exists,
exists,

518,108,
518,108,
518,108,

518,108,
518,108,
518,108,

518,108,
518,108,
518,108,

518,108,
518,108,
518,108,

518,108,
518,108,
518,108,

115.
115.
109.

114.
114.
110.

114.
114.
105.

114.
114.
101.

115.
115.

630
630
734

688
688
020

349
349
950

743
743
057

197
197

98.599

end.

end.

end.

end.

end.
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* https://www.storagereview.com/intel optane ssd dc p4800x review

« 64KB seqg-read peak: '2.53*1024 = 2590.72 MB/s’, latency '394 ps’

« 64KB seq-write peak: '2.17*1024 = 2222.08 MB/s’, latency "380 us’

« 4KB rand-read peak: '585754* 4096./(1024.**2) = 2288.10 MB/s" latency 231 us’
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https://www.storagereview.com/intel_optane_ssd_dc_p4800x_review

B8 : IoiE RS KEEIFD

o https://www.pcper.com/reviews/Storage/Intel-Optane-SSD-DC-P4800X-750GB-Review-

Flesh/Enterprise-SSD-Testing-and-Jargon

« Transfer Size : If you have ever combed through the various reviews of a given enterprise SSD, you
will first note how ‘generic’ the data is. You won’t see specific applications used very often - instead
you will see only a hand full of small workloads applied. These workloads are common to the
specifications seen across the industry, and typically consist of 4KB and 8KB transfer sizes for random
operations and 128KB sizes for sequential operations. 4KB and 8KB cover the vast majority of OLTP
(on-line transaction processing) and Database (typically 8K) usage scenarios. 128KB stemmed as the
default maximum transfer size as it meshes neatly with the maximum 10 size that many OS kernels
will issue to a storage device. Little known fact: Windows Operating System kernels will not issue
transfer sizes larger than 128KB to a storage device. If an application makes a single 1MB request
(QD=1) through the Windows API, that request is broken up by the kernel into 8 128KB sequential
requests that are issued to the storage device simultaneously (QD=8, or up to the Queue Depth limit
for that device). I'm sorry to break it to you, but that means any benchmark apps you might have seen
reporting results at block sizes >128KB were actually causing the kernel to issue 128KB requests at
inflated queue depths.

OLARDB

HIREMERECBRRIRE


https://www.pcper.com/reviews/Storage/Intel-Optane-SSD-DC-P4800X-750GB-Review-Flesh/Enterprise-SSD-Testing-and-Jargon

Hitl : Fin&it

K/V &BEWrite-Ahead-Log(WAL) , lliFappend , Eidmeta-countS3{H2FEHEM N2

. \J/jl%/#\_!_le R |PAEZEEFVRKE , & 3Z1¢¢1ﬁ$§ﬂﬁﬁﬁﬁ%§%l@l«l4KB%I‘EUEE‘PC% ,
INRFLH

. Kj%]\fﬁ%fB , DB , STLAEKEEIBig-EndianZEy , BigxES i Bucket=k HIINFisEENE
==yl L=k

« EKNVEHER LG RE—BuckettIKIVIS—INL , TTERBERIFFIHT(E
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Hith : Z=s5higit

o RS AFEIFIREESTEAN |, B RA SDBucket , BfEBucketSort K/IOffRIHYA T
%R , &5 |gyEia@Eidbranchlessfllower _bound , FiZE— >=pivotfioffesti{T

« FHTERSIWE , M buckeXIN—MESS , XiFoverlap sortfllisEK WALAYETE)
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Hith : AT

o KIVIIHFZ 32BN BEEBIRFF A Z 1 bucket, bucket idtESBRIEE S {4 xianglin)

« meta-count, K-mmap-buffer, V-mmap-buffer&2—1" , 813 {&slicefkBUCKET NUM“views |,
EvER A |]1E}5|§T1 0244 buckets

« 1Z1E FAIBucketFISUFBERINKE , K/V bucket-id/bucket-of B] LARS N EIK/NV WALSZA4RT Mz AY
fid/foff , B RNKISRTLATRS ST LA BucketTER B AEHIZS|E]

. 2A§Z1¢F1xl‘|‘xEjJT1E SEN&EmE—EEL/ER |, HRERITZ 3Gt &2 EEFbug
DirectlOiF# A\ BufferlO

« meta-countS {4 , ICEE bucketZFIA/\
« K/V-mmap-buffer{EN%ETE, B value-buffer/key-buffer 16KB/4KB4> BIEEfR4KBF8
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Efth : SEAV& /M Bucket ( 4H3QD & RS)

o BNOMIALZLIREE R free-bufferlGi—E AKX/ 128KB 10{ESZ4510 Worker{&+5QD=8%
bucketZ{IE1E N free-buffer

loop for completions and submissions to fill

v

&
<

// Peek Completions If Possible.
if (range_worker_status_tls_[io_id] == WORKER_COMPLETED) {
StatUS[O] = Smeitted & completed_block_num++;
enqueue range_worker_status_tls [io_id] = WORKER_IDLE;
}
// Submit IT Possible.
taSk'BQ if (submitted_block_num < total block_num && range_worker_status_tls_[io_id] == WORKER_IDLE) {

size t offset = submitted_block_num * (size_t) VAL_AGG_NUM * VALUE_SIZE;
uint32_t size = (submitted_block_num == (total_block_num - 1) ?

last_block_size : (VAL_AGG_NUM * VALUE_SIZE));
range_worker_status_tls_[io_id] = WORKER_SUBMITTED;
equeue & range_worker_task_tls_[1io_id]-=enqueue(
terminate if finished & UserIOCB(value_buffer + offset, value_file dp_[fid], size, offset + foff));

read 128KB or less for the last request submitted_block_num++;
& status[0] = completed ’
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