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Abstract  The design of traditional DBMS assumes magnetic disk as the storage device. Its optimization
techniques are focused on the reduction of I/O cost. However, the database platforms in the future
will be dominated by multi-core processors, large main memory and low-latency semiconductor
storage, such as SSD. On such platforms, the entire data set can normally fit into main memory
or high-speed storage. Thus, the performance bottleneck of query execution has shifted from disk
1/0 to CPU. The components for locking, latching, logging and buffer management of traditional
DBMS were not originally designed for multi-core processors. These components severely prohibit
the scalability of DBMS in multi-core architectures. Adaptation of traditional DBMS to new hard-
ware is a common and necessary practice. This paper provides a survey of the recent optimization
techniques proposed for DBMS on multi-core platforms. Meanwhile, the efforts by Renmin

University of China on DBMS optimization on multi-core platform are introduced.
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mutex_enter(lock_table— mutex) ;
n_Llock=lock_creat( );
n_Llock— state= ACTIVE;
lock_insert(n_Llock) ;
FOR all locks(lock) in the hash_bucket
IF(lock is incompatible with n_lock) Begin
n_lock— state=WAIT;
1F(deadlock_check() ==TRUE)
Abort Ta;
BREAK;
ELSE
CONTINUE;
END IF
END IF
END FOR
mutex_exit(lock_table— mutex) ;
1F (n_Llock — state= = wait)
mutex_enter( Tax— mutex) ;
Tx— state=WAIT;
Os_cond_wait( Tx— mutex)
mutex_exit(Tx— mutex)

END IF

n_lock=lock_creat() ;

n_lock — state= ACTIVE;

atomic_lock_insert(n_lock) ; //S1

FOR all locks(lock) in the hash_bucket BEGIN
1IF (lock is incompatible with n_lock)

n_lock — state=WAIT; //S2

atomic_synchronize() ;

IF (lock — state==0OBSELETE) BEGIN
n_lock — state=ACTIVE; //S3
atomic_synchronize() ;
CONTINUE;

END IF

IF (new_deadlock_check() ==TRUE) BEGIN
Abort Ta;

BREAK;

END IF

ELSE
CONTINUE;

END IF
END FOR
1F(n_Llock — state==WAIT)
mutex_enter(Tx — mutex) ; //S4
atomic_synchronize() ;
IF(n_lock has to wait)
Tax— state=WAIT;
Os_cond_wait(Tx— mutex)
ELSE
n_lock — state=ACTIVE; //S5
atomic_synchronize() ;
END IF
mutex_exit(Tx—> mutex)

END IF

Wi B B i B SR

mutex_enter(lock_table > mutex) ;
FOR all locks(lock1) in T BEGIN
lock_release(lockl) ;
FOR all locks(lock2) following lockl BEGIN
IF lock2 does have to wait BEGIN
lock_grant(lock2)
lock2 — state= ACTIVE;
END IF
END FOR
END FOR

mutex_exit(lock_table— mutex) ;

FOR all locks(lock1) in Tx BEGIN
lock1l — state=OBSELETE; //S6
atomic_synchronize( )
FOR all locks(lock2) following lockl BEGIN
mutex_enter(lock2 — Tx— mutex)

IF (lock2 = Tax— mutex==WAIT &.&.
lock2 does not have to wait) BEIGN
lock2 — Tx — mutex=ACTIVE; //S7
atomic_synchronize( ) ;
Os_cond_signal(lock2—> Tx) ;
Mutex_exit(lock2 — Tx— mutex) ;

END IF

END FOR
END FOR
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TR H GRS AR TR AT A
HER 1/0 %%, IF B B i im 5t X £ F 4
OB R .

AL B A F AR i 1 2N B AR Y
WOR A G B 1/O #4022 #3500 15 7 5 9l 2>
1/O SR I]. B 4 38 52 452 AR 58 08 0 2D 1 4% 17 7] IR
SRR 8 O T BB A8 e T 2 Sk e B R A
B Bty wie) 7 B [ fEL 2 B 4 28 e AR AN BRI BR A 4 %
NS B o 2R R 5 S ER A H
AR HR AL AR ARCE A T A
FEAZHARMI A KV Z R H SR G 3 —
A I H AR VR R 55 45 A A T SE 1R BT H R 45 4R o
B IXAPEARE B RHT R A DA OC B B AR E e 8
B AEE W T 55 AR R ol 2 U, 2
A TAER W REH T RG A B X K.

Johnson % A" g X ZHOF G TS H &
ERAE. AT E R B AL T B FT BRI B R (Early Lock
Release, ELR)M IR 7E 4 AN AS TR B3R (4 9E 5 2k 1 5%
# EMAT ELR 94 80P ELR R 245 5 5 1&
commit ¢t 35 B 3k % £ Z i wT LURS Bl sl b 7 A7 B
fIEfEl. 78 ELR LR T, R AR 8 55 T HH1F
1/O G50 ANHEAE HA = 55 75 48 55 15 £ 28 55 55 1
M-SR F 5 — R 1/O 459, SCHk[16 ]/ SE 5
G5 WIAE FE A  # L ELR 3R45 A9 IR 25 4 4T
RPffi & 7E 15 SSD I ) Pl 3 i 4% 1% %6 ELR 7] LA
AT LB B i B = 55 R PAT IR TR 1L 1/ O 250
182, Ji8h  BCE 0w AHRE BE X ELR 3 B .
T S B AR EE /N 6B e G AN R ELR 2%
B B SR AN TR R B Al R R B S
ARBEN, B A2 3 AT 55 H AR BT 91 00 T ELR
R A ARGT. e JE 80 Yo 1y 1 [ B J2 4 v 78 20 26 1 5k
b D D X 7 AR AR B O R Ry 0. 85 Zi A ik
i B ) 3 4 PR BE W 472 ELR B0k 5. 4% 2 4% °F
& bk 2 08 B 30 RGOSR R SCY) el
R B TF 64 SCHRL L6 I8 Hs — i i i B H 25 0 5 vk
k27 R # B & (flush pipelining). 3 7K 28 Rl

@ http://www. ibm. com/developer
http://support. microsoft. com/kb/230785
https://docs. oracle. com/cd/B19306_01/server. 102/b14231.
pdf

@  http://download. oracle. com/docs/cd/B19306_01/appdev.
102/b14251/adfns_sqlproc. htm
http://www. postgresql. org/files/documentation/pdf/8. 4/
postgresql-8. 4. 2-A4. pdf.
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B HERR SR AR SRR /O By I
R TR S B SCe i - 8. (Hi2 A
] F 55 25 42 58 7 20, 37 K R B AS B 45 SRR 0] 45 %
F i T S 5 T AR T H At 5 55 S 4l R A 52 B BT
H & LUG -l QR A/ R R [l 4k 2 A7 ) 2 3
5. SLBR R T K BT R ELR 416 19 &R RE 5
R E A AR A I M Al L 1T FLTE R G0 B i B
AR 1

NI R LA BT H S b X A58 4, SOk
C16 13T T 3 Fopr iy H 35 28 oh K48 B 7 ik (41
BEHEZWRFELUT 3 L% (D HEFRE
H A28 op X HE S 8. A SR Y i IE 77 Al 9 i
FTERBIEEEHEZ P X, ML TFLBOMSHEH
FRAEHEZ WX LS8 (2) LK A EID
SR EIAH R 9 H B 0 X5 (3) BRI oh X L #Y)
BB T E R R R X A T BA R G . X AT
PR U B R X MOR A S EENER T,
L7 H RS2 v X AR 2 SR AT IA T B 2(B)
AT H TR H EBIC SRS RS0 SR i i L
BARMAIER. HEIL Sl —ASk#m EEEKER
EAL . H A5 S 45 04 1A 2 [a] i B a2 T & A 1
A P A S H RG0SR 2% o X H 3 ) D —
AR AT A B 1 M A 4 . Sk (16 1
X R0 (8] (4 0] 52 A MK SR RE X H AR % b X 3E T 4
M7, B— DA —NHEE. — P H RN
BFABERSEWX LB H— 441 RF B B
MR BAHSN R L. A H S E R &
) B A6 I TR 8 o 1 3 2K AT DL LR 7 3 — AN B
AT R4 A 3 —&. WE 2O PR AN H &
2% X SR 70 AT LA AT AT o AR 4L 22 [R5 8K H3 A7 4
7. B F HEZ WA B PATRE  H 20 2
PLLSN ()it ok H &5 [l B ar. SCik[16 & e 7 5
ok H AR 28 v DX TR B 0, RRE RO Y BT DA AE R
X LUG 5 R K 2% b K S 7T S5 8
e MR G, 92 ob DX 3 58 AT D e It 7K 2k 0 O =i

(B) Baseline (C) Consolidation array

A A
7z IET vy
2077 | roo 1 7H
mzzZu Y HR

”””””””” L A A 2y
ﬁ @ ELx
Y | o HHE
ez s
P s

(CD) Hybrid design
2 AREAHERHATK

ﬁ'?

(D) Decouple buffer insert

17 N — G2 vh XA I 58 AT DA S7 2001 i RS R R Ak
BHEZWX AR mE 2D s, B Ea S
Gz oh X LT AR A 0T LUTH BR K B e X & vp X
TEUFE 5 . T T8 0 P 5K O vk B BRI L R
HWIR A A — R B H EZ X LR
il 7 J — AN H BT TR B 0 B 3R SR 1 R/ )
Wl BT H A 05 .
3.1 PostgresQL-MC fy HE Sz

BRI G0 H R AL SCERL16 42
B A S HEZ XN E M L A
RARPEH AR H B HEZ b XK
J& B ERAEATYAS 7T 3 1) T 2L B AT AR AT 7E 38 L
FUB T H L 3k A 2 2 AR T 1 I 07 B TR 3 AR K SE
R E AR KL PostgreSQL-MC, R4t 5
Z AL B LAY PostgreSQL. i 1 T I 4746 H
BILF T . PostgreSQL-MC ¥4 H 75 22 vp X 73 i #
TAHAE X H 35 58 43 50 7 A [R] 1Y DX 380047 44
1. A H B IE SRR IR A B A H B oh X 2Z 0%
BEARIC— A~ B ] 8. 3 A B (] AR UE T H Ak O
JT- 5 X5 BOHE PO R AR 14 i ¥ — 1. PostgreSQL-MC
RO H SR A U 6 58 R Ve 0. B 45 i e
ARG S E X

EX 1. ZHHERSE S HAn AHEZW
K :LysLy s L, sck XEREES @ 3% H AR ZE o K A5 ¢, 1)
00N HE IR A 5L WRAFTE ek cky soee sk S Ho
L=, = =1 MR IX G — > 58 8 R GE G AT f.

WK 3 Frn b A0 B 3 A A 2 ) —
BHRNZEE R T RN ARG AN BB
FEEFIA] A5 ¢ T, A 2 M H AR G2 P R A ROk
15 S B IR A X ARG A AR A S R
ARG B R A H S SRR IE SRR AR
25 5 SCK. PostgreSQL-MC T ff{ (redo) ffi|## )\ SCK
AR H R R ok T UG Pk BA S/ I ] Y

AT AT E. TSR H AR SR AT Y

ARG A
‘\
R 7 RN RS 5t
B R TSR R G AT

K3 =B H A A S



1872 it =2

Ee i 2015 4

SIS H AL e I B ] B 0L
t, =t,+ 1.

FHATH# PostgreSQL-MC 5 PostgreSQLY. 2., Postgre-
SQLI. 4 JF & M 1T L #5 (PostgreSQLY. 4 3 WA IE
R - Z B LA $E PostgreSQLI. 4 & K 41X AN iR A
f) PostgreSQL X} H & R HEAT 7 AL). S2 50 BT H
AIREPEF- & S8R 2 Fis. LV 6 HRE R 5
>4 Linux 3. 2. 0. #] A TPC-B L K I 1FF & 1 Micro-
benchmark Xf REEFATIMIK. S TIHFR#E R 1/O WK
B B AR AR A N AF S R GE tempfs. Micro-
benchmark f1—3kFHy e, FTAEX N (Id ; int primary
keys Info:text). i T M H & F RG I H X MR
71 sMicro-benchmark A4 1138 i 7] 100 % B 3 2K
LR P 1Y % RO CPU AZ K 4%

x2 ZTUFAAEGTEESH

[ERLEN S
CPU Intel Xeon CPU E7-4830
CPU Sockets 4 sockets
Hardware Thread 32 (No Hyper Threading Support)
Clock Speed 2.1GHz
L1 D-Cache 32 KB(per core)
L1 I-Cache 32 KB(per core)
1.2 Cache 256 KB(per core)
1.3 Cache 24 MB(per socket)
Memory 256 GB DDR3 1333 MHz

PostgreSQLY. 2 i) H AR H A AR WK 2(B) fr
7. H R0 s 46 AT 2 SR AT A T AR SO i T
PostgreSQLY. 4 J& JF & Wi . PostgreSQLY. 4 ) H
BRI 2(D) frs. B H S IE T 5 R BUG
FIX BB H 47 1L, PostgreSQLYI. 4 ¥ H & IH 78 11 I
FIX AR & A PostgreSQLY. 2 9 JLH 17 4 Jk ] 2
A 5 AT BRI X R AR 8 DL 2 At
% A AR b A )L AR RIVRDR ik LR AR
SRS RNE 4K S s, 7E—4 CPU 8 1
BTR3NS RGER AR 2RI K. TE 16 4~ CPU #
BRI IEBL T - PostgreSQLY. 4 {4 75 I 2 75 A [7] f ]
AR HE B 1 PostgreSQLO. 2 1 & 2458 6%
(TPC-B) 5 30% (Micro-benchmark) ; f£ 32 #% i) 1%
LR PostgreSQLY. 4 [ 4 i K 3 Y PostgreSQLY. 2
(& nk R 43 B F 67% (TPC-B) 55 40% (Micro-
benchmark). 7& TPC-B i i& T , PostgreSQL-MC
PIFFIERAE 16 %5 32 MIEOL T e PostgreSQLY. 2
WA I 24 E 12905 10096 ; 46 Micro-benchmark
IR T, PostgreSQL-MC [ %t R 7E 16 %5 32 #%
(1550 T L PostgreSQLY. 2 [7 L Z 48518 40% 5
60%. PostgreSQL-MC 1 i 4L 3% 5 kb PostgreSQLI. 4
TF & W

O PostgreSQLY. 2
30[1m PostgreSQL-MC

=20t
S~
L5t
21

1o}

5»

0 | — | I I

1 32

16
Ak P Zs A L K
K4 REZET FH TPC-B L 3 ARG Tk

@ PostgreSQL9. 4

Z_ @ PostgreSQLY. 2
B PostgreSQL9. 4
m PostgreSQL-MC
AS fj'
o0
£t
=
oL
1+
7 .
0 1 16 32

YR H
B 5 AEZET ., FH Micro-benchmark il iz
3ANRGM AL

(B 75— 4 1) S Bt 5 150 (461 25 068 95 140 DL A7 7 i O
BIE AT LT . N AE B R By 2 A
FAR M. il WA A BT 58 R I A7 4 R 42 5
B e R G RES . Sk [24 100 BF 5 3% W 1 25 i
TR E R AT 5SS HERPERE. Chen™ I %
KL 4 g1 (1) 8 56 Bl A 2 N 2%
o IFAT AR 1/0 R R B R VEERE; (2) M
TR B A T 5 A AR B S R 5 (3 ™3
R GRS AE B 5 () B INFEAB s S R 25 il
SR FAT AT B R R S 2 kg STk 25]
1 A 2 B A e AORN T B0 H AR AL 3 O . RN
AT DBMS H & i 7 68 32 25 2 hn Bl 3 H
TR RE S AR IR 2% H BB A X 58 4

4 ZERTHEAXERE

TE KA P 2 48 0 22 b DA PRLAR oP L A7 TR i iR
R GRFE G A 20 8O 1 LRU 5 55 5C 4006 45
Hey. K e S5 A8 1 5 ) B A HEM . RIEAE 1/0 4
TL PR R B D0 T » 22 1% Ak B 455 3o X 28 500308 45 44 11
Vi T AU H3 AT AN X 3 B T R P
PRI 2% ob XA Bl g 2 20T A AR A9 B X &R

C A Y 5 T Jdl 7 AR e 4% oh XA 5 R 46 Hh AE
A $2 8 2 o IX iy of R0 Tsued 48 N LE X R 2
Ab BB b i S AR RO 12 /N (- i X R/ A
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A1 P EIC N BSCHE 12 E EE BI 5  , J HG SR o 2 o
XA 2R R e i AR . Al AT TPC-C 148
WEFE S i X R/IN S PERERY 5C 2 L & B L B E A /N i)
P X K/ B 2 2 5. A EE, Al ] 25 R0
10 %6 ~15 Y0 B0 /Nl £ 28 BTk 1 80 %0 ) 28 v
X fir 2. S2pr I OSDL f#4 6. 8GB DBT-1 1 5. 6GB
DBT-2 Ml %4 4 (43 5 i TPC-W #1 TPC-C 3 42
MR TELE % 256 MB 28 i [X 1Y) PostgreSQL 8.2 I
A RAFEAE 95 %6 (R 28 b X iy Hh R

T LRU B 1 38 4, ADABAS ™l 2%
T Xt R 0 LA B X e L A ) B X s AR A
O LRU 8. 53X Fp oy i 280 22 oh X iy 22, 0
S RS s AR b A ™ S ) B[R] X R O YA AN S
AR LB RIS, NN EXFMGRET . B
Fie FRAE G550 H 4153 98 o IX 23 78 iU ZE P X Aip th 2R
K o [ ) 5 4 A a2 H) R B d . 53 Ah s SR [29 )R
THE G2 vh X R0 43 5 2% b X i v S8 9 A8 f 1 G R

Bp-wrapper™™ 7£ 2% v X 45 B w7 4t Ak B
FOR . X FPAHE AL FR R AT LAHZE SR [l 25 H R
R 23R (0] 32 46 45 1 45 SR 3k b ik i A B R T DL 4y
e R B R 1) R 8. Bp-Wrapper™ ' 1] DL TAE7E
Ay B 40 350 v L 5 HLAE G2 s v 0 B0 T B 5 4
HJ2 AR SR (30 179 52 95 45 2R . Bp-Wrapper B
MUE LRU B EARE 40 &5 . O Hig % CLOCK
BB A R LSRR A, B Bp-Wrapper
ANBE TH B % o DX A im0 BsF 468 B 1) 5 . A0 SR
— IRV ) R I B 9% v IR A v T B3 N
B, Bp-wrapper 25250 %} BH € #2 4 i 17 HF e £ 2% of
XAr P I 0T CLOCK B8 2k o AN 75 22 H 335 o 3.
N It . Bp-wrapper AN BE B3 4 H PostgreSQL 19 %%
XA PR

KA A3 2% vl DX I 45 1l [ A0 1% i 2R 0 2 A4 A6 1
NFF R H W50 1. T 22 o K I & 35 1l 18 %
A A I B — A D R KRR 1Y) 22 Ak B AR
A K, L H AT 3 O T AT AR i e £ R 2% e
DX 2 DL b T/ O, SR A1 5K 00 6 48 00 T £ T 18
% X UUIE Y bufferfix #AEHAZRF /O R
 bufferfix #24E T B0 H & 40 BHE R TS 4 &
AR T/O B2 BLAR DBMS 3 i 1 56 kil B JIE 5L T
B A R U1 1A A A DR B I 26 T/0. Xk
RURE IR N A7 2 (8] R % B K &= 09 22 ol X ]
FH BB 208 v DA S5 KRR JE b s /bty bufferfix #4E 47
R 1Y DUTH 4 YR AR X AP 00T bufferfix 48 4wl
AN Z R T CPU AT 4. [, 28 o [X 45 B o T X

CPU F By rl 4™ Ji& 1wl 1y 22 4% Ak 3 AR 1Y 32 22 1)
L SZBR b fix A unfix 45 VR 2 B8 PR b iR R o A
B IEA AR, S AW fix B unfix #AE LI E
PR B A0 2 B0 X i 5

B P U7 1) — R 2% o X4 B g A Il AL IX.
R ERAE R AR AT B AR R A S A AR IR T
A AR B R AR R A RS AN XY
KREVI G RA A BE T 3508 DR, B Y+
A L AR T I R v 451 ke T R Y I
. SR o BRI B At 2 AR A0 23 HE B L S BE 4k 22 3k
7. BRI B 7E 5 T B R ik T 25 BA B A i BEAE 2% —
A I TE]. PostgreSQL 8. 2 il MySQL 5. 0 i 1< fi [
R R BIOR U 2% AE % vt I R 5 A ) L AT
K IFR Bl B A% G 5 s R 3R e A 3R R IF
K. Yui SR O O A 2 A B R
FrIRI2E . A AT R P B A ) A B € 0 A 26 V1 il B 58
) B 4 553 Nb-GCLOCK. A b, 2% i X BT 1) 25 4%
F 53 BCABAN T 2 BT 08 181 177 10 AR e 1 A A ok
(] @50 Nb-GCLOCK 8 #: 8 v J& Generalized
ClockP" B 4 2 g i 28 F. (A b & B A Generalized
Clock #4581 09 LA A A3 (1) IR FF 88 F0 8 F 4
(2) HH I ) e =4 i i 5 | ke 5 4 9 ABE R ARG 5 53X
S [ I (1 SR R 2 RS i B R A
SCHRC 31T %5 £E Apache (T I BUHE R 48 Derby
528 T Nb-GClock 8 ¥, #8532 46 77, Nb-GClock
MY AT LS 3] 64 2. IR T bufferfix 1
i e 0B T 5 | A P R P 2 A (] A
4.1 PostgreSQL-MC HZE MR K LIRE

ST B LA AR e ) an B B R K E T RS
S0 A R A % v DX O ST R 1 T FRATT
BT Hpe g g5 0k & g e A7 AL 38 ) K & Y S8 5 4y
BT LA S B 1 52, FRATT A B 42 v XA B 1 0
WA P AE 2% 0P X 25 I 4% 3% (Buller Free List) P &
W Ay 2245 . PostgreSQL 1 %4 5T 15 [n] 553 4 141 6
JT7R « B 2 3 5505 U ) — N B UL B S A A R
s L AR B U B ) i B e € & A 52 vt
o E AR [ A FRE T N 2 v T4k
— 25 PR LT R LU ) 1 B H B R G AR GE o
X 25 PR 4 Hh A R R 75 A7 A8 25 PR O TED 5 A0 R AEAE L IR
AR 113 %5 PR 0T T BT s 5 AN A AL D R 2R
R A B0 1k Sy i U 1) 4% 5 A0 B T TR DT XA o

@ http://sourceforge. net/projects/high-scale-1lib
@ https://software. intel. com/sites/default/files/m/d/4/1/
d/8/17689_w_spinlock. pdf
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1874 it A
F5 BB i)
¥ i p
R At
ik
& IEE A L
1 [ EHE 5 p

O
(NI R
wtgE R [

K Kl v p1
IR EEER

IBAT N PRSI

S,

Kl 6 PostgreSQL ijj [l ¥ 4 v i 72 &

O A T R AT AT I R (D) R P IX S TR R
DT I 5 (2) H4 580 1) B8l e A 3 e Ay 5 FE b s A
FeaS RS S AR B Hh E N RCOR 2% PostgreSQL-MC
WA BARZR T LA T AL -

(1) Z& X 23 TR B 2 1) U5 ) 3l o 25 B 2% oo X =
PRIBE R b0 4% GBI, /b g5 55 AR IS PR 0 T i) 5
TR [E] S 36 K RGeS . 50 4 28 TRVBCHE D01 =R 55
BORAT R BB — A AT e B 5 bRl A
PRI DTy 51 T B B Lk H A 554 2% D

it E R X W R ER R ERABIA ST
BRI — D IR A F 5 AL A
A 2% i X 25 TR BE 6 2 A il T 0 A T A2 O
AR AIE A5 U AN 2 52 3 2% o IX 5 PR e ) T 4

(2) B 8 400 B 1 A8 . B A 35 55 B LB ok
AL 57 T A I B A0 B L o 55 2 ) O AT AT 4%
SRDERNERE

(3) WAy RS R AU BRI R PostgreSQLS. 2
DL SR FHR Ay B4 B 1) 7 vk o 48 v s Ay 6 1 i I
R ARG Ay R A SR e &2 A — 1A,
T A 28 S8 L . AT R I B B 2R L Y
e e A R 2 RS A T 2 R 2 A o
HLLATT B S 5 AR UOR IBUX SE A A . S 36 7 8 17 T
U3, 1. B 7 A AR R RGN A kR K
J2E 14 3 H B 5 AE 100, T3 I 8] 2 2 min, FRATT A
A 7 R R R i 2 i SSBM (Star Scheme
Benchmark) A4 B2 86 (9 1 SF=1), H &
FA =552 3% Lineorder 3R By, 503K Lineorder 1Y
KNk 300 MB, PostgreSQL. 2 FYZE X 2l 32 MB.

)15 ) S 7 = Sk B R SELECT-FROM-
WHERE #5 #5 #i]. PostgreSQLY. 2 % %t % % 1) &%
KAE A 8 72 A0 BE A A2 800 38 I 80 7 & 42
ANRE TR 2 4% 0 B8 A B 8. N TE PostgreSQL
() FE iy b 2 B % o X 28 PR 3% 1) A e B A I 04T
A R o 5 60 B 1 2 R Y A R A B A B R
GL P LA B AE 8 B A A Bl A A% B 1
I, ZGe g vERe SO A T B AT VTune(Intel 23
Al — PR RE AT ) LI, B S 2R S8 0 0 AR
W A B AR A DA BB b B AT MG A R s IR
SR O — 1Y A 24 i RGN
JEPERT LK F) 32 #%. MDA B S22 ] IS El 40 R
S50« 52 P X0 250 LD A % it S PR DT Y 45 B
G Ay 22 . PostgreSQIL-MC i} 5% 1 BA A 1) LA
J5 1) A& ¥ 4 TH 1) 22 4% 10 HE 7 35 -TH B o8 0R 1k 7 L 2
i L KGE A 2% CPU -4 A 7 4.

10
9
8
7 - IGHRTNEE HEANH
. —&— PostgreSQL9. 2
S 6 —— freeListfltfb
i 5 > G HE RSN
=4
3
2
1
O x y ‘— - . y o
0 5 10 15 20 25 30 35
A FR A% R
B 7 REMZE X EHERE T, REMNY Rk

AN [F]F DBMS (1 2% v X BF 55 - OS Hr P A7 45 #
(1A BIF 9 2 R T DG T 22 A% BR B T 118 e A T A
SCHR[36-39 ) FH U THT YL €5 1 Jy ¥ 400 43 v oK 28 A7 A
i R o S % A7 A FH I ] 0, DT B 47 b 4 3 OS 22
X LT PR A3 IE . SOk [ 40 TN H X N A 45 1 2 110 5
Gl 22 G0 P RE 1 AR KSZ . s NAE T R Gk
RETE BT R AR, SCEk[41-42 1033 T &
A7 A SRR ) R B 2 DA e/ I R R S

PLESGT DBMS 19 28 o X FE 2 8% 3 B8 T 1 BF
FAUAL R R T DBMS 22 o X 2 T 53 v b Ay 48 0. T
B DBMS REEH o KK Z R RIER S
FR 2% i X LRl B R AT . DR L RS S A AL B R
DBMS F 2% oft X 19t 46 5 25 IR R R R 22 o
DXAB W, B 40 SCiEk[43 ], FATTIN y DBMS 0] DLA %
I 4 FEVREL 5 A R O AL L 22 b X R L B
BT 1) 28 o XA R Tk
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5 ZHRTRSIFRES

BB R RO R A B R P BN R B,
73z B0 T . AR = 55 A 3 TR O S
LA Jim Gray ¥ 208 “B #2124 b 1k 76 B0
JBE RN SO ZR G b B B B A U R R A5 . 5
fib 2% 51 AH ) B AR 1) 2y 8 2 48 2R G B 5 e 5 1) 0L
FHOGAR B BR T 2 BORS B D C A 4% L B At S 359 [
i), I HOoR 3 T HET i A BT B Bl an G O %
R e T B HE T AR, SR, B R B I
RETITE 2 %Y T 1R B8 . B & Al
PRI [T =B g 2 L 5 80, 4 5l B i
HZE BN, S8R X AR 3 Pros. BT
B BT 5 550 2 — X 2 56 R L B S0 8t
AR HRLBE 19, 2 T 80T & B FEAK. Be Ak 0
N7 1IN B DX A 2 LA 2 A TR — A R

®3 AYSHHRH

i 5|

e g P9 5 %
BRAPN 2R B e KA AT B 4544
LW A5 I 51X

BE HEE B IS 8L 814 IENENC R}

BB SRR & W R b 5 5L B
SE AL KL 5 3 1o 2 % 5 D) E G HE
U BIVE AR R A R BRI B B 45 4

5.1 B#¥IBEHHRP

Blink"** #f & —Ff i 55 B 45 #4 BR a1 15 1] 7
. E KA R 20 4y Ak ST Y B B R — A4
SRR AT LAAT — A e o0 PR 7 (8 AR 1) LA 48 0 48
N e E N O B T L T PENS S NS WA
IR A R AR AL ZE R0 L DR P (A AR L. 2R
PR E /N T8 R A L 0 200U 35 12 45 5595 1) A7 40
M gk Se g 4k, S AR 1 AR B EE A
o R B RN A A S s 56 2 B R S B BR
o VA AP (L R B E AT AL A 2 AR AT AR O
S AR &5 551 B 0747 138 97 19 BRE I 88 4 5 1 12 R
5. XA R RE B R B8 S 5 AR G T
HEIR AEJE B AT 23 18 B Blink R 90504 % 2% F0
AR —B R AE L. Blink A4 1) P I 25 4500 43 T AN 5 | 2
J&— AR ERARAE L U I 2 S R PR R
15 R SR A RO S A% I B Blink B — S0Pk 5
RSB 15 00 2 % TEAE 0 B4 A I 00T o 7 B4 il
PRUESE 4B JE 25 R e RA ST K. B &5
PRt o A SE X A i D m I R L 1 B R

BT ) 4 JE 45 S B HE BT 5 2 B AR AT b AR
] M) B3k 285 AR iR BEAEEBR . 26 3 A0 B IR 4h AL Jaluta 4§
NH5E X Blink i1 3 — 25 gtk 4 2 28 R B
TE A 38 1 5 45 a5UHR 1] (R 45wk A 1 00 B4 Al R
M 2. SCHBRL49 48 MY 3k 5 H 8y — Fh B AR ——
Bw-tree. Bw-tree £ X} 2 #% Fl SSD # £ 1t 7 fifl 14 °F-
BT 1. Bw-tree F| ] Blink # 19 Jit 53 2 £
A2 R B WA Pl S AR o3 AR Bw-tree £ IR
5 1 AR R e R i A2 8 4 58 B PRt AT Dk
B B T H AN 23 B JE. ME— 8 7% Bw-tree PHZE 1Y 1§
DU B L. i T Bw-tree JH BR [ 8109 45 2, R —
L 55 AN T sl B 2 3 3] 5 4 T 5 0T DL TR R S
FMe. I Ah s Bw-tree Hr 0L TE Y B 2 02 KE 400 AY L AT AR
Xof LT A SRR e A A A TSk RS B
FERERTUIE b i iy A 0 SR BE R SRR R i M
AE T BLR AN 1 T B A B IX B4 . Foster B-treel™”
SEET X 2% G 2L SSD S 3E 5 2k A4k e T 2
H Y 5B — B-tree A8 fifr. Foster B-tree Wit FH 10 H
brog s (1) B die /A IF & 42 1l o SR 208 4544 5
(2) J7 (B E 5 5 RAE BT ARG BT s (3) SCFrik sk
AL F 1) B FEA I B BE. Foster B-tree 75 4b H 8
AR R HIZE 0L B-link R Ay J7 125 4 U0 55 X A
RO F B DL R A I K #AE. Foster B-tree
5 B-link # B A R LE TR 1 7 848 19 3L # Foster
B-tree (&R 5115 SR A& HA — g m BB B
R THER TR —J2 1 R Z 6 B, HOR B A8 B
B AT S F8 £ Foster B-tree & FXT FR AR §7 55 7014
T2 MR ) -7 50 R 3k P o AR b AT A S0 B
it I, Foster B-tree 424 7 B-link #1 | 5f #r 7
PG LA S AL Botree YRR A S KRR B M 3k 4
EATHY B
5.2 BRIEEANBTHRP

B RS S SR FREIT. T RIE—EUE,
FERA Y EBNE R O TR IE S 5 AR R RS
U BT AT 0 O P B 8 e, 55 RO R A S B B
SEIL. A AT ER AT A AN A SR X A TE Y ECE B
SR RS A LE 0 B g o X T — A~ top-k
A 5 AT B[R] /Y top-k £ i 26 25015 2 AH [
A2 2R S T LA fo] 532 W) 445 2 2 A0 4 A 838 4 90 17 3% 9k
BHIE. X BRI 5 50k 38 Hy G B 57 9 ] s ok 5
Bl. Mohan ) ARIES/KVL" H # [X 4> T 845 9
DA UL 3) 4 R — A K B -1 9 (Key Value
Lock, KVL) 7 & — > X [A] F X [H] | 509 DG 5. % 9
B E  AE FAER A GBS b 0 R 1] B X



1876 it =2

Hl

£l 2015 4

E2

HAT HA R 0 B A5 47 R A k. AR i 47 1D 4055 7
BUID B BETE A AT X 2 B — AR B — R 5L
Gray " i i& B W b 917 2 BBt 2 Bk T 5t 5
B, Lomet Y &5 0 [ 81 22 3500 2 B 2 4L
JEE BN P A (R 2 T PAT DX ] 2 o S A f) AR
A B AR A DA AS I 10 R K L Graefel™
K 122 G2 9 T2 YR BT ™ K il 1O A O B T S B 1Y
DX 18] LA Al AR B #5841 T D B e %
eI R LA AR 1 B0 L RO B e O A B e
WA DFFOR 3R B B R E Y e B B
AR AT i KT R

B BT A AL T8 AR 7 B R — B S R
Vi 3 T 225 SR A0 i) 1k 5 f R AL R SR T
K JE . A SR B BIE T — LA BE I3 BETH R A Bl b
[ I fpe KA R G0 9 A JEE . SR T LAY ZE 37 L FH 33 RS
TR 22 4 R GETE AN /N T 8. BB M LB AR B R
JEAERFAE Z A0 B Ar 30 & LA = R G T Af
fE . Ok R g A B R A3 BN PR — A A
(417 H-Store™. B il 1 ik A 24> 5L B 1 $UAT
G158 BARATHI B Z AT AT EA T A
AT 515 19 2 55 H3 A7 AT DT 3 9 0 4 42 il

6 MREE

BUAE  BOHE JE WF 78 4k X 2 I 4 T 2 4 2
X R 2R AR G0 7 AR R R T L O T T R Y A
JE 2R g R[] 1 55 A5 A 2 R G Bl A A 3 2 A R
B B KR REME LUAR T P 22 4 T R[]
(A Fff R T 8 BRI 3R 2 A% IR BE T B I v i B A
TR 28w XA A L H AR DL SR 518 3 A R A 4
R Py ST Ay R 2 o A SR 5 3L = A A
SKIEMT H 2 4 5 2 A 2% 2 Mo A 38R G X 15
AL 2R G T ) ik DR 3 {5 P 9 U6 5 4 g ] A

I3 A 3R G f v 7 B 64y A OB I R B 5T
£ 20 fH4D 80 4R AR 90 FFARPI BT L HF Jeb . K
1953 A 2B R G 2 HR T U T elcsg 4
KB E R G A Z TS NP . Salomie 5
AU I & B Multimed 2 48 8 2 A 804 8 552 )
(PostgreSQL %% MySQL) B HELEFE L. &
A7 3 BEFIH P S A AN AR 2. 3274 a5 B 57 IO Ay
R A I oK R B AT BRI SR AR S T R0RE
FBT Al e A O 204 K 3 T . H-Store ™ g
BARAEZ A A B ACERI 53 R )5 5 55 RS
¥ b AR AR 07 B AT AT R A4 Bl ) 43

L ARAN T [ A TR). AL G A R I L X 2
ARG AR DU A K a3 73 SR s LA D Kl o3
T 301 0 O 8 Sk Al 7 ) -5 8l Kl o
A 3 AN of 7 RS 2 T Pl 26 2R St 1 BE b 1 TR

K2R P HE RG] T & d Johnson
ST R shore-MT. 543 #1 T BUA UM A7
AGLHIM S Z 5 AT 3E e A B B A [R5 BIL
TR A 55 G5 3] — D 2R BRH AT SR R G W
HZERAGRI RN T o XREMILERGZ
g — A 7 58500 B AT SR 2 S S Y L AER
— N2 B-tree 1) 73 B i G A LA XA 5O
FIBUI AR, DORA R0 25 A LR 4552 B R A
S B B AR 2 55 15 ) 14 K508 2 55 R 2 i
/N ENAEFE A Horp A R ARSI A & B i BIL
SR ) X o Je Al 14 7 M) e B e SRR B R
Ft e s H A1 o S R B B — 2SI 75 1 N A B8R R
BN Hekaton™ F1 SAP (1) HANAMY i i)
T3 FE A i) Ak B 5| B DL R T SRR Y s S DX LA
AEFC 0 A 2 87 & B e 3.

7 B &

TEIX R 2R v AT FZ A B e CPU 224
TR I R G B LA B N ROR S AR T
$ds e PostgreSQL b 4R M 9 2 4% 4k B &5 1L AL 4%
AR BUAE 22 A% Ak B2 BRI 1 8 g 8 A 1 3 R0 e
R GUT ok B PR W 1. B R AR G 2 3 )
B Y AL » A RE A AN W7 398 4 A A6 1 BT SO AT ]
9 5 5L DA T i — 25 o P e

2 % x #

[1] Wentzlaff D, Agarwal A. Factored operating systems (fos) :
The case for a scalable operating system for multicores.
Operating Systems Review, 2009, 43(2): 76-85

[2] Wentzlaff D, Gruenwald III C, Beckmann N, et al. An
operating system for multicore and clouds;: Mechanisms and
implementation//Proceedings of the 1st ACM Symposium on
Cloud Computing. Indianapolis, USA, 2010; 3-14

[3] Baumann A, Peter S, Schiipbach A, et al. Your computer is
already a distributed system. Why isn’t your OS?//Proceedings
of the 12th Workshop on Hot Topics in Operating Systems.
Verita, Switzerland, 2009: 12

[4] Boyd-Wickizer S, Clements A T, Mao Y. et al. An analysis
of linux scalability to many cores//Proceedings of the 9th
USENIX Symposium on Operating Systems Design and

Implementation. Vancouver, Canada, 2010; 1-8



9 1

B A - Z2AZ AR AR TS 2 55 SR 2 v RE AL AL SR S A

1877

[5]

(6]

(7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Cieslewicz J, Ross K A. Adaptive aggregation on chip multi-
processors//Proceedings of the 33rd Very Large Data Bases.
University of Vienna, Austria, 2007 339-350

Johnson R, Athanassoulis M, Stoica R, Ailamaki A. A new
look at the roles of spinning and blocking//Proceedings of the
5th International Workshop on Data Management on New
Hardware. Providence, USA, 2009: 21-26

Unterbrunner P, Giannikis G, Alonso G, et al. Predictable
performance for unpredictable workloads. Proceedings of the
VLDB Endowment., 2009, 2(1). 706-717

Joshi A M. Adaptive locking strategies in a multi-node data
sharing environment//Proceedings of the 17th International
Conference on Very Large Data Bases. Barcelona, Spain,
1991. 181-191

Johnson R, Pandis I, Ailamaki A. Improving OLTP scalability
using speculative lock inheritance. Proceedings of the VLDB
Endowment, 2009, 2(1): 479-489

Johnson R, Pandis I, Hardavellas N, et al. Shore-MT. A
scalable storage manager for the multicore era//Proceedings
of the 12th International Conference on Extending Database
Technology. Saint Petersburg, Russia, 2009: 24-35
Horikawa T. Latch-free data structures for DBMS-Design,
implementation, and evaluation//Proceedings of the 2013
ACM SIGMOD International Conference on Management of
Data. New York, USA, 2013. 409-420

Jung H, Han H. Fekete A D, et al. A scalable lock manager
for multicores//Proceedings of the 2013 ACM SIGMOD
International Conference on Management of Data. New
York, USA, 2013: 73-84

Ren K. Thomson A, Abadi D J. Lightweight locking for
main memory database systems. Proceedings of the VLDB
Endowment, 2012, 6(2): 145-156

Mohan C, Haderle D, Lindsay B, et al. ARIES: A transaction
recovery method supporting fine-granularity locking and partial
rollbacks using write-ahead logging. ACM Transactions on
Database Systems, 1992, 17(1): 94-162

Gray J, Reuter A. Transaction Processing: Concepts and
Techniques. San Francisco: Morgan Kaufmann, 1993
Johnson R, Pandis I, Stoica R, et al. Scalability of write-
ahead logging on multicore and multisocket hardware.
Proceedings of the VLDB Endowment, 2012, 21(1). 239-
263

Helland P, Sammer H, Lyon J, et al. Group commit timers
and high-volume transaction systems//Proceedings of the 2nd
International Workshop on High Performance Transaction
Systems. Asilomar Conference Center. Pacific Grove, USA,
1987, 301-329

DeWitt D J, Katz R H, Olken F, et al. Implementation
techniques for main memory database systems//Proceedings
of the 1984 ACM SIGMOD International Conference on
Management of Data. Boston, USA, 1984: 1-8

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Bouganim L, Jonsson B T, Bonnet P, uFLIP: Understanding
flash io patterns//Proceedings of the 4th Biennial Conference
on Innovative Data Systems Research. Asilomar, USA, 2009
Caulfield A M, Grupp L. M, Swanson S. Gordon: Using
{lash memory to build fast, power-efficient clusters for data-
intensive applications//Proceedings of the 14th International
Conference on Architectural Support for Programming
Languages and Operating Systems. Washington, USA, 2009
217-228

Graefe G. The five-minute rule twenty years later, and
how flash memory changes the rules//Proceedings of the
Workshop on Data Management on New Hardware. Beijing,
China, 2007: 6

Koltsidas I, Viglas S. Flashing up the storage layer. Proceedings
of VLDB Endowment, 2008, 1(1). 514-525

Lee S W, Moon B. Design of flash-based DBMS: An in-page
logging approach//Proceedings of the ACM SIGMOD Inter-
national Conference on Management of Data. Beijing, China,
2007 55-66

Lee S W, Moon B, Park C, et al. A case for flash memory
ssd in enterprise database applications//Proceedings of the
ACM SIGMOD International Conference on Management of
Data. Vancouver, Canada, 2008: 1075-1086

Chen S. FlashlLogging: Exploiting flash devices for synchronous
logging performance//Proceedings of the ACM SIGMOD
International Conference on Management of Data. Providence,
USA, 2009 73-86

Nicola V F, Dan A. Dias D M. Analysis of the generalized
clock buffer replacement scheme for database transaction
processing. Sigmetrics Performance Evaluation Review,
1992, 20(1) . 35-46

Johnson T, Shasha D. 2Q: A low overhead high performance
buffer management replacement algorithm//Proceedings of
the 20th International Conference on Very Large Data Bases.
Santiago, Chile, 1994 439-450

Tsuei T F, Packer A N, Ko K T. Database buffer size inves-
tigation for OLTP workloads//Proceedings of the ACM
SIGMOD International Conference on Management of Data.
Tucson, USA, 1997. 112-122

Schéning H. The ADABAS buffer pool manager//Proceedings
of the 24th International Conference on Very Large Data
Bases. New York, USA, 1998. 675-679

Ding X, Jiang S, Zhang X. BP-wrapper: A system framework
making any replacement algorithms (almost) lock contention
free//Proceedings of the 25th International Conference on
Data Engineering. Shanghai, China, 2009: 369-380

Yui M, Miyazaki J, Uemura S, Yamana H. Nb-GCLOCK;
A non-blocking buffer managementBased on the generalized
CLOCK//Proceedings of the 26th International Conference
on Data Engineering. Long Beach, USA, 2010. 745-756
Blasgen M, Gray J, Mitoma M, Price T. The convoy

phenomenon. Operating Systems Review, 1979, 13(2).

20-25



1878 it =2

Hl

»z,

£l 2015 4F

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

Zhou J, Cieslewicz J, Ross K A, Shah M. Improving database

performance on simultaneous multithreading processors//
Proceedings of the 31st International Conference on Very
Large Data Bases. Trondheim, Norway, 2005: 49-60
Nicola V F, Dan A, Dias D M. Analysis of the generalized
clock buffer replacement scheme for database transaction
processing. ACM SIGMETRICS Performance Evaluation
Review, 1992, 20(1): 35-46

Smith A J. Sequentiality and prefetching in database systems.
ACM Transactions on Database Systems, 1978, 3(3):
223-247

Ding X, Wang K, Zhang X. SRM-Buffer: An OS buffer
management technique to prevent last level cache from
thrashing in multicores//Proceedings of the 6th European
conference on Computer Systems. Salzburg, Austria, 2011
243-256

Tam D K, Azimi R, Soares I. B, Stumm M. Rapidmrec:
Approximating /2 miss rate curves on commodity systems for
online optimizations//Proceedings of the 14th International
Architectural for

Conference on Programming

USA,

Support
Languages and Operating Systems. Washington,
2009 121-132

Zhang X, Dwarkads S, Shen K. Towards practical page coloring-
based multicorecache management//Proceedings of the 2009
EuroSys Conference. Nuremberg, Germany, 2009 89-102
Lin J, Lu Q, Ding X, et al. Gaining insights into multicore
cache partitioning: Bridging the gap between simulation and
real systems//Proceedings of the 14th International
Conference on High-Performance Computer Architecture,
Salt Lake City, USA, 2008: 367-378

Moscibroda T, Mutlu O. Memory performance attacks:
Denial of memory servicein multicore systems//Proceedings
of the USENIX Security Symposium. Boston, USA, 2007
1-18

Fedorova A, Seltzer M I, Smith M D. Improving perform-
ance isolation on chip multiprocessors via an operating system
scheduler//Proceedings of the 16th International Conference
on Parallel Architecture and Compilation Techniques.
Brasov, Romania, 2007 25-38

Blagodurov S, Zhuravlev S, Fedorova A. Contention-aware
scheduling on multicore systems. ACM Transactions on
Computer Systems, 2010, 28(4): 8

Lee R, Ding X, Chen F, Lu Q, Zhang X. MCC-DB: Minimizing
cache conlflicts in multi-core processors for databases. Proceedings
of the VLDB Endowment, 2008, 2(1). 373-384

Bayer B, McCreight E M. Organization and maintenance of
large ordered indices. Acta Informatica, 1972, 1(3): 173-189
Bayer R. The universal B-tree for multidimensional indexing:
General concepts//Proceedings of the Worldwide Computing
and Its Applications. Tsukuba, Japan, 1997 198-209
Lehman P L, Yao S B. Efficient locking for concurrent
operations on B-trees. ACM Transactions

Systems, 1981: 6(4): 650-670

on Database

[47]

[48]

[49]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

Lomet D B. Simple, robust and highly concurrent B-trees
with node deletion//Proceedings of the 20th International
Conference on Data Engineering. Boston, USA, 2004 . 18-28
Jaluta I, Sippu S, Soisalon-Soininen E. Concurrency control
and recovery for balanced B-link trees. VLDB Journal, 2005,
14(2) . 257-277

Levandoski J J, Lomet D B, Sengupta S. The Bw-tree: A
B-tree for new hardware platforms//Proceedings of the 29th
IEEE International Conference on Data Engineering. Brisbane,
Australia, 2013. 302-313

Graefe G, Kimura H, Kuno H A. Foster B-tree. ACM
Transactions on Database Systems, 2012, 37(3). 17-29
Graefe G. Write-optimized B-trees//Proceedings of the 30th
International Conference on Very Large Data Bases. Toronto,
Canada, 2004 672-683

Mohan C. ARIES/KVL:. A key-value locking method for
concurrency control of multi action transactions operating on
B-tree indexes/ /Proceedings of the 16th International Conference
on Very Large Data Bases. DBrisbane, Australia, 1990:
392-405

Lomet D B. Simple, robust and highly concurrent B-trees
with node deletion//Proceedings of the 20th International
Conference on Data Engineering. Boston, USA, 2004 . 18-28
Graefe G. Hierarchical locking in B-tree indexes//Proceedings of
the Datenbanksysteme in Business, Technologie und Web.
Aachen, Germany, 2007 18-42

Bugnion E, et al. Disco: Running commodity operating systems
on scalable multiprocessors. ACM Transactions on Computer
Systems, 1997, 15(4); 412-447

Stonebraker M, Madden S, Abadi D J, et al. The end of an
architectural era (It”s time for a complete rewrite) //Proceedings
of the 33rd International Conference on Very Large Data
Bases. Vienna, Austria, 2007 1150-1160

Ailamaki A, Dewitt D J, Hill M D, Wood D A. DBMSs on a
modern processor: Where does time go?//Proceedings of the
25th International Conference on Very Large Data Bases.
Edinburgh, Scottland, 1999 266-277

Hardavellas N, Pandis I, Johnson R, et al. Database servers
on chip multiprocessors: Limitations and opportunities//
Proceedings of the 3rd Biennial Conference on Innovative
Data Systems Research. Asilomar, USA, 2007. 79-87
Dewitt D J, Ghandeharizadeh S, Schneider D, et al. The
Gamma database machine project. IEEE Transactions on
Knowledge and Data Engineering, 1990, 2(1): 44-62

Apers P M G, van den Berg C A, Flokstra J, et al. PRISMA/
DB: A parallel,

and Data Engineering, 1992, 4(6): 541-554

main memory relational DBMS. Knowledge

Salomie T, Subasu I E, Giceva J, Alonso G. Database engines
on multicores, why parallelize when you can distribute?
//Proceedings of the 6th European conference on Computer

Systems. Salzburg, Austria, 2011: 17-30



9 B A - Z2AZ AR AR TS 2 55 SR 2 v RE AL AL SR S A 1879

[62] Pandis I, Johnson R, Hardavellas N, Ailamaki A. Data-
oriented transaction execution. Proceedings of the VLDB
Endowment, 2010, 3(1): 928-939

[63] Pandis I, Tozin P, Johnson R, Ailamaki A. PLP: Page
latch-free shared-everything OLTP. Proceedings of the
VLDB Endowment, 2011, 4(10). 610-621

[64] Diaconu C, et al. Hekaton: SQL server’s memory-optimized

ZHU Yue-An, born in 1983, Ph. D.
His current research interests include IR

and high performance database.

ZHOU Xuan, born in 1979, Ph. D. His current research
interests include IR and high performance database

ZHANG Yan-Song, born in 1973, Ph. D. His current

Background

The emerge of multi-socket and multi-core hardware brings
the new challenges to database system, since the performance is
affected by software parallelism greatly. Although traditional
database accepts simultaneous requests, a lot of synchroniza-
tion primitives lie within it, which serializes the execution.
The recent research shows that as the increase of the CPU
cores, the database performance will drop on the contrary in
the face of some workloads. Now, database community pays
more and more attention to this problem, and how to make
good use of new hardware is main topic of development of
database. There are multitudes of research still on the road.
Until recently. the focus is on how to optimize the locking.

logging, latch and buffer management in database. This

OLTP engine//Proceedings of the ACM SIGMOD Interna-
tional Conference on Management of Data. New York,
USA, 2013: 1243-1254

[65] Sikka V, et al. Efficient transaction processing in SAP
HANA database—The end of a column store myth//
Proceedings of the ACM SIGMOD International Conference
on Management of Data. Scottsdale, USA, 2012, 731-742

research interests include main-memory database, OLAP and
high performance database.

ZHOU Ming. born in 1990, M. S. His current research
interest focuses on main-memory database.

NIU Jia, born in 1989, M.S. Her current research
interest focuses on High-performance database.

WANG Shan, born in 1944, professor, Ph. D. supervisor.
Her current research interests include data warehouse, high

performance database and knowledge engineering.

work is to identify the main techniques to promote the
performance of database in multi-core era. Renmin University
has a long history to develop the high performance database
and our team also solve the problem of OLAP in multi-core
CPU to some extent. Now, we try to grab opportunities to
develop new database, fitting in with new hardware platform.
This work is supported by the National Natural Science
Foundation ( Grant Nos. 61272138, 61232007), the Basic
Research funds in Renmin University of China from the Central
Government (Grant Nos. 12XNQO072, 13XNLF01), and the
Graduate Science Foundation of Renmin University of China

(Grant No. 13XNH216)



