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Priority-based Dynamic Resource Arbitration among Concurrent Queries for Out-
of-Order Database Engine (OoODE)
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Fig.1 Execution model of Out-of-Order Database
Engine.
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Initialization
fori<«1,- -, Npazr do
Di +~— 0

end for

k : an index of a target query slot Qy
procedure QUERYTRYIO(k)
if ISQUEUEEMPTY() or Dy, = D X py/ Zi\r:"f“' pi then
return
else
0 < POPOPERATORINSTANCE(k)
IssUEASYNCIO (o) > Issue I/O request of o
end if
end procedure

k : an index of a target query slot Qg
o : an operator instance whose I/O is finished
procedure QUERYFINISHIO(k, o)

Dk < Dk -1

STARTTHREAD(0)
end procedure
2 BREICHEED AR RO BINFRS7 )L T X L
Fig.2 Priority-based dynamic I/O bandwidth arbi-

tration algorithm.

QUERYTRYIO ZFEUH L, #HilzkkifiElA v AR VR
DFEATZBET 5 & T, AMNEROFITZIAPS.
ZORE, Qr DBUCHRITHTARERTICE > TR
ASEUE Dy Ik > THIIESNTHY, U 7»:
Y ZLTE Dy 1D x pr/ SN pi % FlEI B3
&%k&@%%yx&yxotﬁﬁéx&ﬁgﬁ%%
79%. AHNESROFZE THRHEEING E, 7T b4
TFH =BT —ZR—ZA LY V3 QUERYFINISHIO
ENOH L, Dy ZEH Lz LT, AHIIRRET L
HEA VAR YR 0o DEFAZITITDDAL Y Rt
KT 5.

FITHFOETOI Y WEFRIKEBICH D, KL D
BA VARV AF 2= RE L DEFEA VALV R
ERMLTVAREE, K 2I1RT7 03 LR
() IR ERMTET X OMET 2T LI3AWTH
. =7, VIV Qr DIHIFATHRE LD T IER]
TEDOBMPEIREICH B & 2R, HEAVARZVR
Fa— TR EBOEREA VAR AR ENTE
59, Dy <pi/ SN, pi EABAHEEN DS, HIB,
3. Di < D &0 —IIIC ¥ R T Ltk A 14
WOMMARELTOIRET S, 71U Qp LISHIEH IR
REICH D AT ZRKETHHTETWLT
&, Bty 5 t1 KEBBOBEKTH S AR
L(pklto, t1) 3RO K S1C7%5.

4

£ 1 KBRUAT LT

Table 1 Specifications of the experimental system.

Server: IBM x3850 M2
4x Intel Xeon X7460 (4p24c)
Memory 32GB DDR2 DIMMs
HBA 8x Emulex Fibre Channel HBA
0S RedHat Enterprise Linux 5.8
(Linux kernel 2.6.18)
Storage: IBM DS5300
RAID controller
Cache memory
Host interface
Disk drive
RAID volume

Processor

Dual active
2x 4GB
8x 4Gbps Fibre Channel
160x 450GB 15,000rpm FC HDD
20x RAID5(7D+1P) volumes
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Fig.3 1I/O throughput behaviour when two queries
starts at the same time.

IZRd. IBM DS5300 ICBWVTid, 8 HDD ki
7D+1P @ RAID )V —7hEKE N, 1 D0 RAID
JI—T%1-b 1LU, &t 20LU Z#K L7z, 20LU
Y7 F27 RAIDOICK>TARIAEVTEN
THEY, YKEEE extd 77 ANV ATLICEST
T4 —<w b LTT—ZN—AfHEE & LT L.
A RERH T — 2 N— R & LT, TPC-HAVF
< —7% [11] @ dbgen IC & D Scale Factor = 1000 T
T—ZERZITV, PostgreSQL NTF—XH0— KR L7z
LEOZMA L. FaioHAAHSERERE X DA
HERERBETId D = 480 & L CAHIRITEOIIHIZ
otz

4.1 BNERAEORENREE

REERTIE, O ) PN EREIT S N5 B
O, FITYDAHNAIN—T MllExEEf L.
FARFITE NS 7TV 30 INE TPC-H Q.3 DBFER
BN18 x 10%eHBE5FBEINILDTHY,
ZNTNHIIZ 2 2 T IV RIS % K 5 BIREMENR
EEINTN5.

20DV LY Q1, Q2 Z R EITHIUA L /2B
o (X 3 I1TRT. BIEEICED  SiNEIERRELM T
bW E, K3 (a) ITRT XIS 7T FTIE
FIFFR AR A=y R &RL, (ZIFRFLNCHE

50000

T T
o
o
& 40000 \\\
£ 30000 \‘\ | Q |
S 20000 %
i \
£
5 10000
0
0 5 10 15 20 25
Elapsed time [sec]
(a) BHEIRFIERL

50000
g
& 40000
2 30000
2
g’ 20000
£
5 10000

0 5 10 15 20 25
Elapsed time [sec]

(b) BIEEGR(ED O (B p1 = 400, py = 100)

4 2D07 L) %25 BRANCIATRHIEA U 7RO A
FIZV—=T" +
Fig.4 I/O throughput behaviour when two queries
starts at the different time.
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Fig.5 I/O throughput behaviour with five queries:
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Fig.6 Execution time of TPC-H Q.3 with another
execution of TPC-H Q.3 (priority: 100) as a
background query.
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Fig.7 Execution time of TPC-H Q.8 with TPC-H
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Abstract Out-of-Order Database Engine (OoODE), which we have developed, has a unique capability
of utilizing asynchronous I/Os and threads, then being able to significantly speed up the processing of a se-
lective query over a large-scale database. This paper proposes a priority-based dynamic resource arbitration
method among concurrent queries for such a database engine. We verify the effectiveness of the proposal
by showing the experiment that we conducted on a database server with 24 processor cores and 160 disk

drives.

Key words OoODE, Out-of-Order Execution, dynamic resource arbitration, database engine



