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e  Current local clock

®  (Clock boost

e Thread ID
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2.1.1 One-sided synchronization
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e Write timestamp (wts) ...

e Read timestamp (rts) ...
K DIRFH.

® Record data

e Commit status (status) ... N— a3 VOIREZRT.
pending, committed, aborted, unused, deleted ® 5 Ffi%Hd 5.

e Allocation information ... NUMA (ZXf& U720 24T
D7zHDO NUMA / — R ID BLUON—Y a1 XEDEHD
2 TIEH.
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® Read timestamp update

BEDBHIIL read timestamp % FH T 5. Read set IZ&F
NEZETON=V 3 Vi vrts = txts DMEIEEINDE. ZDXA
LARYTOEFE, MONTvF I avN, BEHTLHXA
LAR Y TOMEIFIER URINI N =Y 3 VhGEARENZ



LERBAIT HEEREVERNDD.

e Version consistency check

— (a) Read set DL I—RIZHBIT 2, PARIZI I v NFEAT
HolBTDONR=VaVIMRRE LTIy MNEATHS.
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ERETEHIET, usENY I FILHATABRICO Y 7 2
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Cicada DX FNiEF—, N=TUavaEERHFLTWVWS. F—I&
RINEREST B-OICHHAIN, N—YavidT—xR—2X
DHEAEDREE K.

N—3 3 Vi read timestamp, write timestamp, /N—3 3
VATF—RA, F—, NYa—, RON—Ya DKL VR
%D, Read timestamp I&Z D= 3 VA FAR E NI

Head node array

Record 0
PENDING COMMITTED COMMITTED
wts = 300 wts = 200 wts = 100
rts=0 rts = 200 rts = 200
data=... data=... data=...
Record 1
4 N\
COMMITTED ABORTED COMMITTED
) wts = 150 ' wts = 140 q wts =100
rts = 200 rts = 140 rts = 150 )
data = ... data = ... data=...
. J . J
Record 2
COMMITTED COMMITTED COMMITTED
» wts = 200 | wts = 150 wts =100
rts = 250 rts = 200 rts = 150
data=.. data = ... data = ...
J . J
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1 Multi-version data structures in Cicada ([4] LD 5IHL~S
D% WE)

1 ¥ i B BT

v+ v | Intel(R) Xeon(R) CPU E5-2695 v2 @ 2.40GHz

a7 24

AEY 66GB

OS CentOS release 6.9 (Final)

KOKEM %89, Write timestamp 1&Z DN — T a3 VAV ERK
SN ERT. N—=Yarv AT —RAFIEN=V avip,
I3y MEAD, THR—-MNINEZLERT. F—, NV a—iE
Integer Z R U 7z.
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FxDEEU T Cicada 12815 b T v ¥ o v a VDR
NEK2IRY.

4.3 O¥ vy

Cicada lIZBW\WTHZ & L TEEkL72E DL write set TH 5.
INSIEFEA VY AEVIZELAEN, AL —ViIIHESHEIRAL
LT @R OBIER KA. 25T 5L THRALRT NS A
DI0 HEEEHETED LI L.

5. & & FER

5.1 AATHERIEE DL

T DIFERE L 72 Cicada [SHEYNTEERET 2028 5 MGETS 5
72812, ke LT MVCC2PL[5], %#iik¥ LT OCCI6]
FEIEL, HED Cicada & MEEER LK T 5.

FHIiEREE IR 1 2§55, V= —RE b rva v
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Read phase

| Allocate timestamp |

Search versions

Validation phase

Early aborts

| Install pending versions |———
I

| Update read timestamp |
|

| Check version consistency f————

Write phase

| Log write set |
T Abort pending

| Commit pending versions | versions
Maintenance
2
| Garbage collection |
Committed Aborted

Retries

2 Workflow in cicada ([4] X D 5IH U7 & D% HE)

MELUTEALTWS., 77707 N )VZE#HI N TS read
20%, read 50%, read 80%& D DIFA RV —¥ 3 Y ERIZ
BWTC, FHAAT RV —varvohivdElagE, ZhEN 20%,
50%, 80%& L TWAIZeERLTWS., ThbbA L —
¥ 3 v ® read / write 434" read intensive, write intensive,
even £ 725 K SWE L. ARV =Y a VIFHRIZ C++0
STL<random>% M U THER L I ERETLBIZEI D 1 U X E
DIZERL, ZhiEza— N33R THHLTWS., T—&~—
ADYIHPRIES RO R HETH S, vF¥ v 73Nz LT
A7 E i D A D VERE R %2 1T S .

MVCC2PL, OCC, Cicada. Read intensive.

1.00><106 T T T T T
cicada-read 80% —+—
mvcc2pl-read 80% —<—
occ-read 80%
8.00x10° |-

bt **\/\* ’*\/Fﬂ\*\
VI

6.00x10° |

4.00x10°

Throughput (Trans/Sec)

2.00x10° |-
</
7 «
+ T AR R HHARHHHHARH A 3]
0_00)(100 | | | | |
0 5 10 15 20 25 30
#Threads

%] 3 Read intensive (23 ) % REREAM

EROFRZM 3, M4, M5I1ZRLAE. V—20— ROHKE

Throughput (Trans/Sec)

Throughput (Trans/Sec)

5.00x10°

4.00x10°

3.00x10°

2.00x10°

5| i
1.00x10 4/ >\< A HHHHAHHHAHTHRHRHAHARHRAR A AN S

O.OOXlOD | | | | |

0 5 10 15 20 25 30
#Threads
X 4 Read / write even (Z351) % MEBEFEAM
MVCC2PL, OCC, Cicada. Write intensive.
4.00x10° —7 7 T T T
cicada-read 20% —+—
5 mvcc2pl-read 20% —<—
3.50x10° occ-read 20% 7]
3.00x10° |- .
2.50x10° |- 1
2.00x10° |- . .
’ b T A
1.50x10° |/ .
i
5 X

1.00x10° |/ i
4/ x Ky g HPEHRAHHRHKHAHRHK HHHR AR AR HH AR HHK
5.00x10% - 1

O.OOXlOD | | | | |

5 10 15 20 25 30
#Threads

MVCC2PL, OCC, Cicada. Read-write even.

cicaﬁa-read Sd% I ‘ ‘
mvcc2pl-read 50% —<—
occ-read 50%

- / \M\M ”\wa\\/fv —+ ]
B ) i

L
X

X 5 Write intensive (3 J % 1 BEZEAM
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KO ENMREERT EEZONSD.

FEEROFEHR X Y, Cicada 7 OCC & W ENMERERRT. Hi
BELUT, OCCIRRALARY THERFETLTVWD I N
RN AV ID—DTHBLEZISNS. Cicada XX A
LAR Y THEEZBHLTWAZ 2T, ZOR MLV Ay 7 2k
TETWVWAS., £oTZDESIZ0CC &Ky ENZMREZRTZ
EMTERLEEZONS.

fiam e LT, Cicada I MVCC2PL, OCC & L T#Eh
7-MEREZE R U7z,

5.2 Cicada + P-WAL O/

Cicada OFEHRX [4] TR XV I OAHIFRINhTVWED
OO, FMIZFRL SNTE ST, HEEFHGiE 0¥ 7% i
TNTVWBEDOTHEHF VY IPEEINTWED, FzuF oS
ENIR U 72 IZMEREDS Y D 2 2 O DXEN TN, 22T
Cicada (Z3fi5l v 7173 EiA A P-WAL [12] & FE%E L THEE
A TR D,

FMEREEIZR L ITRT BV TH S, T—2r 00— RIE T
i FEFRCTHY, aX 2RI LTVBEDNENTH
5. BB, [MRONVRAMIO 28EL, 1V A€V icns%
EBZAAFEHD flush 287, R LT—Ht5 F/HOBE
EEOG. ZEFAA, BARAADESGIZL ST ETHD.

Cicada with P-WAL

1.00x108 T T T T
cicada-read 20%-pwal-io5ns —+—
cicada-read 50%-pwal-io5ns —<—
cicada-read 80%-pwal-io5ns
8.00x10° |- g

6.00x10° | E

4.00x10° [ i

Throughput (Trans/Sec)

X'X’X St R AR H AR AR 9\)(,)6 KA HKse

2.00x10° |- / VV\‘**A—O—O—F‘FAF%\M—O—O—FMW—HF#;

O.OOXIOO | | | | |
0 5 10 15 20 25 30

#Threads

6 Cicada + P-WAL OM:RERE

FEROEREZM 6 1273 L7z, Cicada ~MiH 0 27547254 A
¥ P-WAL %2563 5 Z T, Cicada DMERELLEF Eid
ZERNWI ERREINT

6. & B

AT, T FUATHHIEE Cicada 2HFEEL, Zhdd
BNT-MEREZRT I 2MEEL /2. R SCTIXRIZ Cicada 12
WiF v 2547 EA A 7E P-WAL 2523 L, P-WAL #° Cicada
MRS LR R SR XV LR R U .
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