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m Big data is the technical foundation of an evolving society, from the
networking to intelligent age, and plays the role of critical assets and currencies of
future data economy. However, today big data innovation is limited to technical
stacks and within the organizations, and suffers from unavailability of data, lack of
processing and analytics technologies, and closed—world thinking. This paper
discusses key factors of open innovation for big data: unleash the data supply via
open data and data marketplaces with secure exchange and pricing, democratize the
technologies through open data infrastructure and socialized analytics services, and
finally harvest innovative data ideas by “crossover” thinking. Open innovation
restructures the data ecosystem and will reshape the competitive landscape of big

data.
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m Big data provides a brand-new angle and method of perceiving the
world. Like mathematics and physics, big data analysis is, in principle, a
methodology based on observation and empirical induction, which has been
marginalized in recent times by positivism in research models. As techniques for big
data creation and analysis have developed, this methodology has blossomed. We
give a new explanation of the “four Vs” of big data: state the four Vs here. We also
discuss an example of an NP problem to explore new methods for solving complex.
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m Existing big data analytic platforms, such as MapReduce and Spark, focus
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make a better tradeoff between performance and fault tolerance with mutable data
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m Big data computing technologies have two typical processing modes:
batch computing and stream computing. Batch computing is mainly used for high—
throughput processing of static data and does not produce results in real time.
Stream computing is used for processing dynamic data online in real time but has
difficulty providing a full view of data. In this paper, we analyze some typical big data
computing frameworks from the perspective of scalability, fault—tolerance, task
scheduling, resource utilization, real time guarantee, and input/output (IO) overhead.
We then points out some future trends and hot research topics.

big data; big data computing; batch computing; stream computing;
computing framework
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m Through analysis of the characteristics of program languages, mechanism
of garbage collection, serialization of in—-memory data—objects and region—based
memory management, most existing problems with memory management are
exposed. What’ s more, the lifetime of in—~memory data objects can be key factor in
memory management. Thus a solution is region—based memory management
combined with the lifetime of in—memory data objects, which can solve the garbage

collection problem.

big data; in—-memory data—object management; distributed data

processing system

(JVM) 5 2 (1) B A X 52 48 JVM
ST — KBS R AE T B | Sk A5 A
Bk T 0 X R 2 R B B R
SERIE R MBI s (2) fr A (R
Az ) b G R AE b A, PR O
MEWEXN B DBEH — RIS
TSI (3)Z Mot R I
TR IEAR SR WS SR A X
SRR (4) T3 B U R R R R
HEFXTZB B, L HE A K
1735 Xt G2, I 3 M 4 4 T ELAE 2R oK
it CPU A WEFRIC AR XY, B
b PR I B, N AR Sk
Z U HEKIENAEX R ALY, N
A7 X G245 B 23 7 R 7™ T W N A7 B ik
M CPU FF 84 ] B, N A7 I ik 2 [ 422
B AT B8 I R A RS, R
PN A7 o 2 5 B0 0 s B el

s TSR N AN I SR AT I RO T
oy 2 3 A e B R 5 BUsA
PR B 1A Bk A e (TO) R4S«

e W) FH R A Dk 28 ] B 5 1k
J B R A Ak . 3 B Ak Ay
R WA T s — TR 2 2 8
e, ok A B B 5 Dy — T T2
T o A0 Ak S AR AR S B R 4R
B AR B P RE Y SR 4 T Ak
Tk RO T B R
Wi, SRR b P A7 X 545 BT A7 A 1 [R)
BT SRAFAE o Ja ek PERE L 1L I
T DN 7 S B 1 I Ak TR BN A
NG A B | BE R B S 4 A A
T A7 G R AT AR, T B T S 4k
TERED, FEF XA A7 B, 3 b
il DR 7 2 MR AR I fig ke 1 X 2 % I
TEGEVE ) 5 AR AT R TG 1k ki G %)

2016 48 5522455528 Apr. 2016 Vol.22 No.2 /19 MERIE AR 4



ZTE TECHNOLOGY JOURNAL

mwﬁ% HHABIBAE RGN TN REE @B

GRAFAE o T2 X R AT il 0 A i
b B AT KRG — 28 E R
I, B 40 Spark 45 B4 46 2 )R F
(SQL) , I 45 5 B B8 45 4 fige the 1
X RAFREICAC IO A AL, AR EiH BR
XER o AR R TR R E B N R
G, (VS FAR

1 SR &ML

7 3 i A ) S 7O 7 X 2 B
I T 6 R — R R
PERE R % . TR Reb £ g
A X 4 ] A 2 A
BIREAT

1.1 BriR W ERIA L

B I W 4R VR G = B A% G Y B IR
WAL H AR, 0t — SE K B[R] 58 1T
AR AE IR Web fiik 55 BIr 4k 45 19 5 125 .
— BB IF PR 53 A SR A B R ST, )
Cassandra Fll HBase #R i Ff A ZE R Ky rh
A T 7V R ik e A B ) 7 3% W B I
ST LA b TR S A AR R
RHETET - AR ICIE BRIE L (CMS) 1Y
B ST A 4 ) A AR A DL A o
Ry H O B B IR CER 5 R R R 0 T R
T B0 B AR A T A S B AR B
W B TF 54

12 BRI EE XKL

H AT A 37 358 B A 51
B ARic i bR L P DU AR AR
EVNEIl B & SR ST AP
B HRAT B 2 1 1 B Ok A FE X 4 i TRl
W 3 i 4R Bk O Ak e 2
KL — WA R E Y & AR G —
N A7 7 7] (NUMA ) J8& A1 A 57 3% [ i
e I B, B B e R
SRR TN R R, N A
X410 B sh Ak HAETE 1Y 1) BT SR
TEAE A0S P B 300 4 Y A I TR 3R
WA vk

13 BFiESH
0 A B b PR S 4l R
X408 5 AT T RS S BN AE

Xof G 4 B n) L, T A% 5 04 1T 1) AL 2
BB , A1 C L C+ , MR AE7E N A7 Xt
SOEPAFAEM R, R TR MR
R, — A Al LR 2 kB
XS AL B2 ()1 F RS H Rl 4 A
KBRS AR E T Mok
FREE R G RMEREE AR Z K I
BARFF RGN 5B .

2 X & TF i B AR 4L R R

B B LA I BE A H IR N
A%k G A8 BT A A 1 [) R AR) AS I, B
WA X R AR A S AL B
o B L— 88 2 G0 8 %) 42 1 1y 51 4k
1149 77 A7 T 0 A AT LU A N AE
JHIK B 1k 931 5 B S i 4 |, B o AL
4 P9 A7 X R8BI 5 kR A D G
SR C i B DX 3N A A B 5 vk Ok
B B R WA o X — 07 ik NIAAT
Xof QA PR A ST B 25 8 T PERE IR AL

21 FElLTFhE

AT B 23 A O8O Ak B AR 4T,
Hadoop #l Spark , #B 3¢ 5 % ] £ 4%
Xt 4207 80 Ak R byte BUAL , M U 20 X
S AE N AF P A ) &5 ] . Hadoop %
G Hp R XF G R 3 # 2 Ii IR Y EHiE
X4, IR It Hadoop £ Map (1) i H %4
¥ Fe 9 A6 byte B L A7 5020 G A
SR J5 i 13 Shuffle 1% i 45 reduce task .
JUEAAFAE N A X G5 B [R) 2L, (H
2 7 A AR AL ] At S X 43 A 2R Ak
MRS AHEEEH. Spark R 5 AL
7E Shuffle [ B & 16 15 511 AL AL, 88 7E
Cache B #2411 7 91 fb 6 $% , Cache I
Spark 23 ¥ 514 43 A 24 4E (RDD)
Hh B B PR A ) N A, AT DL
J 5ok P A AR 2 B4 . Spark 22
B LA SR AE e SR PR AT, 52 DR e 41
Ao AL A7 7E 7 91 4k A 4 Ak 1
B o — MOk, 7 A AL AL RE 0% A Ak
R AR N A7 X i i L B 2 AR
Cache 45 X 0} 0 AT Fe 90 AL 484
T AE Al FH X R AT 52 7 4 Ak A

e 9 AL A il B A T A X 4 |
o7 L E I Y ATS AR R T X g AT

N\ PROBITREAR 20\ 2016 FE 48 S22BE 288 Apr. 2016 Vol.22 No.2

Mo PRI AE P 81 AR A0 Py A 4K G 2
fifh b, N AE T G 88 BRATY AR 5 2 B R
[EPSEJR-SIINE L€/ 3= N NI
£ 0] AT 9% 2 5 W) 2R GE R PEBE™

22 EFREBNANESIE

TC e S B 3% i 4 AR I =
P ANARAE G, B 02 B A FRAL A
SRR XT G2 1 A A R 0 LA AE XS
S BEAE R SR T B N AR HL
il AR 4 B T T A T T R R 4
5k b 8K 2 B W E . NI AE
XTGAH S — A TJ7 4387, C L C++ 56
iRk ot o RO e R S AR SN D
4, T E T 4. T X Y
WAEE LS T A sk f o & F3)
FR T3 PN A AT G2 B 5 ol 5 s, SR T %8
I B OB 1 S B — R A % R B
—ARIC T B A B HE AP X B, B
IR ez A RIPS - SWINTIRIEN I $=1a
WS, A ke N X 5 48 L ) A

FACADE" & 4t J& 3 T X 5 i1
FEAS PR LTS24 . FACADE DR ¥
AT R R, AR T ACRS o P AR
T B Java X7 42 . FACADE 23
B ACTR N P RR 1 Java X4, 8 H
T 4 R 7 5 B RY FACADE X 4 9f 38
i byte J& 3 (% 7F FACADE 3| HE 41 4
TE M K e /D T X 4% AR
F, 1 FACADE #H He )3 41 4k 5 Jin i —
B G 2 AT e R B A T
Java X 2 RIS . AP A E X
0 5 1E R OBCE L T Java X B
FACADE % 4t Java X} % & FACADE X%}
GG, [ IR 4R A R B o B T
FACADE %I 4 iy 45 4 s 5, o8 4= S 31
TR . FACADE 4 77 % 4
A PIR I e 4 AN R e iy
JEUU , — 5 16 it 45 FACADE % 4 (1) 4%
it 35— 5 A TR RO AR S
B L AH HO AL G2 B N AR S8 B T
EB8 SRINEYE O

4 FACADE B N FE XM S5 B EL
28 AR KA B b i e T % 2 45 PR
B R U 4R ) L (H R 3 — R
FUBG K < A 3 B 43 150 0 A B ] i A



A 18] B PN B BT AT X G A N AF Y
A 1 B[R] #4024 R 0 o AR — o A
=B s 4b B S8 b, ] Spark AN
Flink , $5 A1 ol %] 4324 A7 ) JC 38 &1, $%
A BY BEFRAT . X R RGP 8L
it X 52 7E P9 A R Y A T B R) gkl
4, A PR B Cache 314
AF B0 X 5 00 A7 % Bsf ) 4 2 4 A 1
b AT I 5 4 R Shuffle By B 1) 508
Mg AR R RS A B
PAT I N B AEE RN AE . FTRL,
FACADE 1 A7 X G2 (048 B - 20 T
PN 7 G2 1 2B A S

Broom'""'Zf & % & T AT X i Y
TN A 55 3 A LA R TN A R 4 0
v JE 497 B9 4% A4, Broom LA NET CLR
BNBFFRT G, B N AR R A7 i X
SR — 25 X4y Ok TR RS X, R
FECERAE MR B, 8 — I ) 2
— A HRAE R LA 1) X35 SRR i
DI, B Xk B A AR FA A 1 X G A7 it
X 38, 2 X s PN 1 %ot 2 10 2 i R
AH N1 48 A R0 AR TR 5 i B X
B, A — S A R T % . T
Broom K& - [ Y ) 2 48 s B HAE R
short paper X| F 4t SC $H #8 S 8 /0,
PLRE WS 2R B 15 8 HAE 3k 7 X
N 55 B 9 AE G G2 2 i R A
JRG 4 A Y B S 3 A 4 BT 6 0
ER WA E

3 % E Kz A s pY L4k

K Z AT 19 I I8 53 A7 = b
LA St , 4 Hadoop Fil Spark , #B & F JiK
ER RS T EZ N SR A
ARG, F U Spark A4 A R &AL
Spark  SQL. Spark Streaming. Spark
GraphX F1 Spark MLIib, 4¥ & I F 45
I A o3 A 2B A B R GEAE IR )Z 2L

ZTE TECHNOLOGY JOURNAL

SERMBLRRENEN RERAEN T K= E/‘

n SQL. Shark 251X data—intensive HY
B PR ARG, B Java X R LA
Telegraph £ ¥5 9 , 76 N A7 5 Bic b 417
I, Be it Java (9 4 1745 B 7 L
Shark 57 JH & T 41 18 N A A7 it 70 Bl 25
) 0 Ak ok 4w SQL £ i) 1Y 1 BE .
Apache 3 H Tungsten 3£ F Spark SQL
SEBL B AR G O R R G5 SR 45 LA
G S G548 B8 715 R A1) [ IR SQL 4
AE A TR 48 Ay i T 53 5 4 B R A

a3 A BE A B R G A S
HMM R R & B s S, B
L,

4 LERIE

43 A 2XE B Ak B R G 4 BE B
it B AR T D4 Sy 4 o AR R BB
BEAR 1 il A5 PR R G E 4R S AR R A
B, B B AR P ORI SE L, R
722 B0 - 43 i) B8 A2 1) Gt P2 S BB 22 11
AT G A5 A0 1) v e v P 3R AR A
FER 38 17 B B AR I & R A
VE 18 D 1) A 46 Ak R sl Xt 42 N A7
PRAE S B AR Y g R S BEAR A il
FHE 5 0 PR e . BOHE AR 1 52
B AP A e, IR A E
SR (UDT) M T B o Xk
(UDF) . UDT & S 1 J& B4k i 42 op
SRR A X 2R i UDF € LT
XF 3 R 2 R AT I 4 /E . UDT
SR A T 1R R LA
J7 7k B S B e AR A S il AR 2

PRZRMEZE .

e, 38 oo R S Ok 5 Ak A
ez ) i A8 H b A TR
MR A fe S AR R TE 11 B B A 1
TN, ik 28 B A AR T 2 S
BG5S E AR . ER A TS
IATAL AT FO ] 2L L, DR A o 1
FEA& IR BEI0 JF & ATREAD, He an 2k 7
B AN B EEAE . BT IR IAT
HE SR 671 3%, UDF A% B &R p A TR
7 UDF PN 3 (5 FH Jon i 45 1 3 o 3 A
B, HOR A BEATE UDT B X 4 1
i, Bk, UDT I AR T — A5
FE X BB, AN (1) 4%
BB TR FIREN, WA
fofi FH B2 S B, AN 5 B 7 X 4 Sk il s
MRWEITH AR (2) YU R EH
A A A B, AN T A Sk T A7 D
] GO 75 5 (3) UDT %238 % 42 19 2k i
JL 3 EL A AR i B A 2R R 6% Bk
1k JVM B AR B AN AU B T B3
W AR Y CPU R4S, AR 5 B2 78 X 4 3k
T AT it B M i T R S AR B

o H B — R R T e R
i R B AR R A . IR K
B« 78 L Spark A AR 26 ) — 4% 38
BAEIEAT R G R AT I E R A
JUZE B 25 25 2 K5 A B x4, i 4K
P o G2 1 2E A TR A AR A B
ZR A8 10 A i S B A AR SR 1 DG ER A

(1)UDF 8 4t . 4% UDF X} 4 11
S BM UDF R s o, il 0 2 A

VR1SHHNEMEZERDBMBRT RIS

[ YSES R

i ORDIDRINEME

B2 mmms TITRRE R, —PKRATULERSPR 2E))

R BEfl NRTREELR

MR FRAR
iﬂ%;&\% BEARTISH, zmem~ SmRAEES i@ﬁﬁéﬁ%ﬂ%ﬂg\@iﬂjﬁaﬂ
AGEEBRAE
WREEIE D
RIBESHRHERE

ERES NEEBESHUEFH MESEERABAIAGTE @AY

WREEIE D BE, AFHREER

BEITATPHNRPI, MEEAMASERY, D

1k Bl SBRNE
3T G SE R E T AR i

2K, T AT DA S B HE 0 AT 24 Y P9 A e Fole MATILERY —rRELERSIRNED REEBANENRDE
N . N 2 WS

SPRATILOL o 15 AL B Java 5 28 EE armm , 75@%@1?*1@@ %mpfgfaﬁnm

NN - ik X o - RE 5 E3aalls] = F)IRIT , F00

VRN A B oy T R bR T g EIEEEERE. “mysnanareBnn PEERS, XENL D

NEEE : SORDTMETIRON — HEANEARESR

52 g TR PR R REE, — S R G
EHREIAE N X A B B AR
DR I 85 5 o 5 1) 45 0 kA e e 91

AR LERERS BENRBSHTURAERE o g os
NBEREENN LBEEAEDANSGE, 0 L RBEERESR, X

KSR MBI O RBEE) BB T
KABDNNR FEmol—bant ik o83 REENRSR

2016 48 5522455528 Apr. 2016 Vol.22 No.2 /21 MERIE AR 4



ZTE TECHNOLOGY JOURNAL

N 749, sraunnasaneiannngsi

SHRGF Sy — A AT 55 (9 P AT I ], A
T B[] P B T 455 A 1 % 52 2 i ) A
H 2% T B A IR A 4R A D, B KA
AT A 55 I AT B ) 5 S 2 0 A 1
M — Y UDF J5 3 (8 T, D8 o L ¢
FERIEAVE/POE S5 E 2RI e
F AT LA i iR X 42

() BAFEHE R . AP
A i JE 0T E TR R e, L ER
A I ECHE X 50 A A R R A 5%
RDD 45 ] f) 2 fiiy Ji 9]

(3) Shuffle Z& 1 X . A 25 J& ¥ i
FI) 404 85 A9 15 B, Shuffle 28 vl X ) A= iy
JE S o W B SR — A AT 55 0 AT S
6] o R Y B X 40 2k i R
BMAER ERGIHAENS RS,
Shuffle buffer 1 & — 4~ Key % ¥z X+ 4
TRAF— B X R AE R S 150 R A1
g

— R AN AT 9 U7 R e ok A B B
3o K5 Ak 35 R T R WD B ) 32
A7 B A A Y UDT 04 X 4 09 0
B4 UAEXS W T IF R N B e 4 iE g,
AN 2 BRI B H IR AT o R AR B ) 3R GA
fiE AN RGP

Brig

A B 5T A B A R K S i
ESEFAILE R I £ ST
SEXH

[11 JONES R, HOSKING A, MOSS E. The
Garbage Collection Handbook : the Art of

= RANY (—
gl_ﬁ | 15 I%\

Automatic Memory Management [M]. USA:
CRC Press, 2012
[2] ZAHARIA M, CHOWDHURY M, DAS T, et al.
Resilient Distributed Datasets: a Fault—
Tolerant Abstraction for in—-Memory Cluster
Computing [Cl//Proceeding in 9th USENIX
Conference on Networked Systems Design
and Implementation (NSDI). USA: USENIX
Association, 2012: 141-146
[3] Cassandra Garbage Collection Tuning, Find
and Fix Long GC Pauses [EB/OL]. [2013-11-
14]. http://aryanet.com/blog/cassandra—
garbage—collector—tuning
[4] Laboratory for Web Algorithmic [EB/OLI.
[2014-10-12].http://law.di.unimi.it/datasets.
php
[6] CARPENTER B, FOX G, KO S H, et al. Object
Serialization for Marshalling Data in a Java
Interface to MPI[C]//ACM Java Grande
Conference. USA: ASM, 1970: 66-67
[6] MADS T, JEAN-PIERRE T. Region—Based
Memory Management [J]. Information &
Computation, 1997, 132(2):109-176
[7]1 The Garbage Collector and Apache Hbase
[EB/OLI. (2016-02-18)[2014-03-22].http://
hbase.apache.org/book.html#gc
(8] B Z=EA. JAVANIIRINEESs A DT AR
EROETENUL ITENASNA, 2003
(11): 39-41
[9] MILLER H, HALLER P, BURMAKO E, et al.
Instant Pickles: Generating Object-Oriented
Pickler Combinators for Fast and Extensible
Serialization [J]. ACM Sigplan Notices, 2013,
48(10):183-202
[10] NGUYEN K, WANG K, BU'Y, et al. FACADE:
A Compiler and Runtime for (Almost)
Object-Bounded Big Data Applications [J].
ACM Sigplan Notices, 2015, 50(4):675-690.
DOI: 10.1145/2775054.2694345
[11] GOH |, GICEVA J, SCHWARZKOPF M, et al.
Broom: Sweeping Out Garbage Collection
from Big Data Systems [C]//15th Workshop
on Hot Topics in Operating Systems (HotOS
XV). USA: ACM, 2015
12] A6, BALRER, 123, BT Spark BYKEE
BSUTTERIUL ITENAZNA, 20154):
214-218
[13] SHAH M A, FRANKLIN M J, MADDEN S, et
al. Java Support for Data—Intensive
Systems: Experiences Building the

Telegraph Dataflow System [J]. Sigmod
Record, 2001, 30(4):103-114

[14] XIN R. S, ROSEN J, ZAHARIA M, et al.
Shark: SQL and Rich Analytics at Scale[Cl//
Proceedings of the 2013 ACM SIGMOD
International Conference on Management
of Data. USA: ASM, 2013:13-24. DOI:
10.1145/2463676.2465288

B {EZ B i

KA, LRI KSR
T; E2HRIAAN DI
HBAMNERSS,

PGB8, ORI K12
I ERARTAAD MR
HRANERSS,

GE, LPREERZE
B ERARIANFTIT
BESHMARL.

FFEFE2IFR: MNEEE 10G

o A, A8 BRI T — o B
WAL, A B2 KR RO £F X 245 B2k 2B FH Y B A4S,
FEASSRBE L% 5 4 BRI W AH 3 o

P B2 AL 4L 14 H 38 , FTTH 38 5 H 21 32 82
LRI AR RGP IR RE 1A R R
FH P ) 22 A 5 A BRI I 1 o B, K 220 A 45
HRE 32 BUG AR 5 MG HLIE 5 & 5%, F 2 K iz M
o . BIEFE FTTH £ R 4R Je i H A (o B & EH %,

N\ PROBITREAR 22\ 2016 F 48 224528 Apr. 2016 Vol.22 No.2

FTTH %420 2 50% , 763 [ 8 A 3 1% .

FR il FTTH () 35 22 5 PR 2 A, 22 50 3 AN (W 2 4
T A B A K BE R BEAR AR P AR 1 e B Ik
Ml % 48 2K 2 51 9 B BA R EL Ath A1 A 3t W] &4 TT %
BT BB, (R B8 T AL Gt 3 m i 2 05
IRFUE /N, BAT TR SR 75%~80% 1Y 244, 5 25 WAL T il ¥
B AS TN 4E A& A, T BB R R R RS B 1 N 45 A
VC P

(e B b B B ™l M ))



Spark i+ & 5| 2 E’Jiﬁl

ZTE TECHNOLOGY JOURNAL

sparcit w3 g e a e ins Jhns LTI,

DOI:10.3969/j.issn.1009-6868.2016.02.006

&% L < hittp://www.cnki.net/kems/detail/34.1228.TN.20160303.1005.002.html

L

RAL TR

H

AN REIF

Data Object Cache in Spark Computing Engine

% 5 /CHEN Kang
FE#/WANG Bin

B H/FENG Ling

(BFEXZ HENMZERAR, LR
100084 )

(Department of Computer Science and

Technology, Tsinghua University, Beijing
100084, China)

H A b A HE TR BB B L A
R 77 1 52 5 T Google it &
B 1 MapReduce! Uy R H Hadoop™ [y
S MR TEPERE BAR SR IE B A%
i 32 1T (MPL) ™ 2> B4, {H 2 75 4k 2
KA 1 5 A A T R A AT
Ji 18 MapReduce ¥ il & 45 o fif
MapRecuce A DL & 7E Tl 552, R
W K oL — B AL G A5 Y v i Ak PR Y
SR, B N A5 AL A L T
4%

i F Hadoop i i Hadoop 43 7 =
A F G (HDFS ) Wit 5 $odl , 747
Z R AT R RS . Bl A T
TEAb BEOA B Ok B, R
MapReduce #5828 8 1 — 438 VI 5
3K, Spark® f# J& 7E I Bl #F 5 F N is
M A .

Spark FZEH X Z A EA Py E

uﬁmﬁj@ 2016-01-16

%5 4 hie BY (8] - 2016-03-03
ﬂ%lﬁ@ EXSERAHRAEC8637)
iﬂzu<2013AA01A213>;%@ﬁﬁﬂ?%
% (61433008, 61373145, 61170210,
U1435216) ; B XS B2 E XK E M
(2013zx01039-002-002)

PEHES:TN929.5 XEIFEE:A XEHS:1009-6868 (2016) 02-0023-005

AR T Spark H Tt BERN FRENEBTA, ANE TS TESBIN

Wﬁfjﬁﬂﬁ%ﬁ%ﬁﬂﬁ FXAREH

NERETRREK, EBESENRFE

BNMENEEDMIABIEE(RDD HBAZEEF. S, BWEEFBRRSHETN
£, ABTRENEHRDEARDER, BISUHERELE, IRE S ESER
BRBRER NG ITHER, UREANDEENE MESBENRRENE,

FHTITE ; 75 ; Spark; RDD

m In this paper, Spark parallel computing cluster for memory is studied. Its
main work is about modeling and analysis of memory behavior in the computing
engine and making the cache strategy automatic. Thus, the scheduler can recognize
a valuable data object to be cached in the memory. A new cache replacement
algorithm is proposed to replace least recently used (LRU) and have better
performance in some applications. Thus, the performance and reliability of the Spark

computing engine can be improved.
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val points = spark.textFile(...).map(parsePoint).cache()
var w = Vector.random(D) // current separating plane

val gradient = points.map(p =>
(1 /(1 + exp(=p.y*(w dot p.x))) =1) * p.y * p.x).reduce(_ + _)

printin(” Final separating plane: ” + w)

val links = Spark.textFile(” HDFS:...”).map(...).cache()
val ranks = // RDD of (URL, rank) pairs

val contribs = links.join(ranks).flatmap {
(url, (links, rank)) =>
links.map(dest => (dest, rank/links.size))

ranks = contribs.reduceByKey((x,y) => x+y).
mapValues(sum => a/N + (1-a)*sum)

for (i <= 1 to ITERATIONS) {
w —= gradient
> & 1 }
2 45 B 3 & & i) Spark
LA
for (i <= 1 to ITERATIONS) {
}
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PageRankg\imS&agg ranks.save(” HDFS:...”)
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val file = spark.textFile(” hdfs:...”)
val links = file.map(parseArctile _)
val sortlinks = links.sortByKey()
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for(i <= 1 to B) {

links1.count
links2.count

}

[2]

for(i <= 1 to B
links1.count

}

for(i <— 1 to 5) {
links2.count

}
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m In the big data era, data migration has become the basis for data centric
mining analysis. In this paper, we analyze the requirements of data migration in big
data storage systems and propose the corresponding migration model. We then
analyze the factors affecting the migration performance. Then, using our proposed
model, we design a load balanced migration algorithm from the aspect of job level,
which can efficiently improve migration performance through avoiding data retrieving

hotspots.
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Big Data Security and Privacy Protection
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m Security and privacy protection are two important issues with big data. On
the one hand, big data creates new security problems and challenges. On the other
hand, it creates new opportunities for the development of information security. Big—
data—based information security technologies can be used for security and privacy
protection. Big—data—based data authenticity analysis is widely considered to be the
most effective method. Development prospects for information security are: the data
underlying service is the foundation, and enterprises between each other can form
the system in which they have mutual dependence, mutual support of information
security service. By building up the security big data system, a good environment for

information security industry is formed.

big data; security; privacy; authentication
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/C times’ offensive. If a hacker achieves S successes after n attacks, there must be
S<nC. If a honker wants to defend against a hacker R times, there must be some
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times’ defensive; If a honker achieve n times’ real success after n times’
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and is becoming more and more mature; (2) containers have been widely applied in

Internet applications, and it is very necessary to deal with this challenge in the
traditional telecommunication domain, and the container technology also makes
Platform as a Service (PaaS) vigorous again; (3) network function virtualization (NFV)
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competitiveness of video products as well as driven by user experience; (4)
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