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Abstract  Scientific exploration after experimental science, theoretical science and computational
science phases, into data-intensive science phase, are accompanied by the arrival of the big data
era. Generally, big data refers to a data set with a size of hundreds of TB, or several PB or even
above, and it is often distributed, heterogeneous and in low-quality. It is critical to devise novel
methods to manage big data since traditional database management techniques are unfeasible to
manage big data efficiently and effectively, though such techniques, especially the commercial re-
lational DBMSs, have achieved great success in the past decades. This paper discusses concrete
requirements and realistic challenges of Data-Intensive Science and Engineering (DISE), ranging
from data storage and organization, computational method, data analysis, to user interfaces.
Meanwhile, data quality, data security and data curation should be paid more attentions. In this
paper, we attempt to describe the architecture of DISE, review the recent progress, and discuss

the challenges and future work briefly.
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TAEGRRER 73 B A TAE 55 A B N2 T4 55
AT AR A AN [ B AT AN AT 55 19 58 J0 I ) 55 fr
T AT 0 5K B AR K B B8 20 i o e A 1Y
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W T T R BR S R AT 55 B SRR

PR3 AT g A28 B g Ak (FPGA) 8 40 & K2
BT AND,OR,XOR,NOT %), 2 #5[7] Z [b]
MECL Pl Ll g R e 8. A B E 12
(] Y TC e AT DA S B AT 3 5. SCHR L2638 s o] i
T FPGA SEHUAT: 55 9 B0 M im K Ly 31731
BLIFEER TR IR BRI R

WA RREZY, &8 GPU 1 FPGA
S5 E L e B AL PR R 08 A A5 B T B A LR
S AR X B A T AN T i B R N B A G
AR AR GPU T ) SIMD J-47 2244, 5 2 A FF
il 2 118 i) RE v 8 B B O AT 20 3R L JF AT Ak,
3.4 EHEITE

e P B TSR0 R G SR AL R T SR AR AR
YA = AR In) L 0 L 6 R 2 5 TR A
IR B A S ). YR P RE TS AL AP RE R AT
M TG RIs5, RN T MBS %8R
G IMAT B R L LR G T BT TR LR
REW RGN P IE S SRR A ROR. m
BT 38J vo  ARE B 0 S el B A 400 R A T A 0t )
JE 1) JE A . 3 B 0TS 3 Y L 6T Ah B G 0 AT BB
I P TN AR S TR DN o T (s u i ) M 2
o BRI R R AR I EE N A TR — L
0 B AR ME A3 T A B S L UL — e wfE D) S B AR
AT B DR G R 1Y SE 5. AL 5 b L IR R RE AR T
18— DR A% S 1 T B B 4 1) PR R R L An Ak B
i AR S FUBUR A 08 R 4

QR BT 3 S KRB A AR I T B 5 TR N
FH 3 A0 45 ) 25 K080 DA R v 1 1 55 500 . Dk 3 I 4%
I B A7 L 20 B A G JL4E L B 20 MERE O
BRSO TAEC &8 m i 5 P05 W A%
THER 3 1 R G R CIn B 2D ke sk
RE. 1140, SR AR B T B8 LR S s b B4 Ak 7 £
FEBHE O e AE LR 58 I b LA MR RE 4 AR A AU AL 48
FLOPSUR: A0 T3 HE J7) » i A0 45 BT 45 1 b 2 3
JIE Ak T 7 3 g AT 9 AT SE R A

A 5 AR RS R AR A A Al RO o3 A
TARAEAEA BT B8 58 42 0 1 U 57 A B TR 0 7 4
0 P RE T 58 55 k57 AR T S LA b T XS
2 B PREAEAT 55 o L — A d T A0 (] R 1%
LT = KRR B HR 7 A () Ak 4 () 19 4% A DA S AE Y
) P A2 6 5 3 A T AT Ak B e (A R A T N b 3L
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