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Models and Algorithms for Classifying Big Data Based on Distributed Data Streams
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Abstract  Big data concept is from strong application requires. With the popularization of database
systems and expansion of Internet services, the amount of data available to organizations and
individuals is overwhelming, so current computing and analyzing techniques are suffering from
efficient and effective bottlenecks. Therefore, it is necessary to explore related theory and technical
methods to support the applications of big data. Although people have given the 4V attributes of
big data, i. e. Volume, Velocity, Variability and Value, they are mostly presentational, and so it
is still difficult to abstract the unified data expression form for various big data by directly using
them. To solve this problem, we need look for more intensive technical features of big data.
Aiming at the distributed and streaming feathers in technology, this paper first uses the concept
of distributed data streams to express the big data,and then an efficient classifying model and its
mining operators are presented. Finally, a series of algorithms based on this model are given to
solve different problems in different phases for mining the big data with the distributed and
streaming features. In theory, the rationalities of the key methods in this paper are proven. The
experimental results show that our methods can achieve about 10% higher mining accuracies than
typical methods such as DS-means doing, while the communication costs can be reduced in a large
scale. Meanwhile, the mining time also can keep a reasonably climbing trend with increasing data

sizes though it is a little more than DS-means.
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@ sample-remaker ; {M,}—S,. ¥ 4 i {5 &£
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A TR R A S 3K T Y SR S e A A 4 SR 42 4
e 1 LS B e Sy A A G e AR
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THEATRE O EEREAGES AR AP
ok A JBCRI 8 i X ol A 4 R0 5 A DY KR Y
o7 A R e TR AN R 2RIk
4.1 BEFAHMEHNEZ

AR R 24 R B Bl R o U
HN R AR U XS HBEAT OB A2 4. 1 G R
A RCHE R R AT 60 K 7. 25 18 3 R B 1 73 2 42 i
R a5 AT BEAFTE R AR AN 2 R 5 00« BT DA JH 22 i 1Y
To Wi B 2 2 1k k- means BEAT RIS SR L X R KA
B BB FEIEAT DR b B X A A B R AR E
SC3 43 14 Bolc 1 45 A X A A I ) R0 2 A 0 L 1Y
GEitEAhEC Bk 1 43 T AR R TN AR R A B

(S WIBUNE T B
&£ 1. micro-cluster-abstractor.

A YT ) A s 7 ¢ I 203815 i B B D 3
e s OB R
ot : 7R ¢ 2V BRURSE S M
divide D into k clusters C by Algorithm k-means;
FOR each peC
pn<|pl;
FOR i=1tod

p.ct =< (2(1’ )/71;

qEp

6. p.s'< IZq’Xq';
q9€P

7. pd' < (D) (q' = pc?) [ns

qEP

8. ENDFOR

9. pc(pctypctie, pct;

10, pos<(p.s'opstoeeips);

11.  pd=<(p.d',p.d® ., p.d?);

12.  flag p.f with the most label in instances of p;

= w o=

(&2

13. integrate p.n, p.cs p.s, p.d and p.f into micro-
cluster m;

14, M<MU{m};

15. ENDFOR

16. return M.

VLT R B 1] k-means TR,
HF RIS A BE R o (LX) s Horp L m 2 S e it
Kl 43 e 1 325 AR VR B0FN A% 4 1 B0 KON
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RO 25 (B Ol e A J % o7 I PR G A B 4 it N AF

(B 2 4 % IR S 3 A R A Al 2 5 A4
TR O IR 1Ak 25 18] DHIE L AR 18 40 10 R Fk
k-means, 535 1 HAT AR A (9 % S0 (8] 46 3 A0 =5[]
THAE.
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5 18 A ORI R s AT SR 7 22 A e
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i M BaE R T4 9 0 A BUE my B oms 75
B AL

d
min{Zuniz‘e(ml,7n2).d’|7n1,mz EM} 4)
i=1

Forbe s d & — DR T 22 A 0 A 4 B
uniteCmy sm )T my T mo & I )5 B9 4.

H T 0 I A 2 B R A R S BT LS IR S
O AR O BB o o S 3 AR A ME— 1Y ik
W2 PTG I 1Y SO 4 5 0 5 1 5 A U Y 42
FHE. E SC5 25 7 X R k.

EX SUREM A I BIE).  DEMWD d 41
T s T om AR EATTA LR A9 2R L IR 4 B A1
AT RLE 2 — DR G I B 5 unite Gmy smy) &
FH B — N % 0 N my = uniteGmy ymy) 5 W m,

G E TR -
ms.n <mp.ntm,.n (5)
ms‘(_ieml.nXml.c'l+m2.n><mz.c’ 6)
ms.n
my.st <A/ (my.s" Xmy.s'Fmy.s" Xmy.s™) D

my.s' Xy .s'Fmy. st Xm, st

my.d' <
ms.n
coomy.ct Xmy ot my .ol Xmy.on
2Xmy.c' X +
ms.n
my.c' Xmy.c' (8
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ms. [ <m. [ 9 A Em A 10),(13),(16), (18 F1=(19) H1
BB 1. & my=uniteCnsmy) s WIHLE m; 1) B E—EEN T EM 1 R IEFN. 2450 AT

GeitE LU 5 i 6) ~ (O 3R L Hit
A2 2RI A B e I A R 0 A
. AR AEARBE 0 Fomy R —HEH
ELX LAY SR G O B 2 B o = sy ooz,
=y ye sy, (RO —4ER A FEAR TR GE ).
W ms=uniteCmy smy) s W] g X5F B 1Y 55 1 J5 4R
BARER co U, ={xam s, oy ey, )
HRAEE SC 3 Hh o i RO A
my.n=p+tqg=m,.ntm,.n
JIT LA SE SC 5 1Y (5) T
M8 € SC 3 R O s TSR T 2 A
my.c =(x,trtax, Fy+oty)/ (p+@
=(x,Fttzx,+y++y,)/msn (1D
my.c =(x, ta,+e+zx,)/m.n,
my.c =y +y,F+y,)/my.n
W2 #7533
my.c=Cmy.cXmy.nt+my.cXmy.n)/ms.n (13)
JIT LA SC 5 12X (6) BT
HRAEE SC 3 v Ui B 5 Mg iR A

(10)

(12

mg.sz\/xf+"‘+fi+yf+"'+y?z (14)
my.s = aiFa el
my.s =yt yi eyl (15)
I (15) 32K (14) 75 5]
my.s= N/ my.s Xmy.stmy.s Xmy. s (16)
i i SC 5 my a7 BT,
R 3 IR T 28 HETT R A
» q
2(1~,—7n3.c)2+2 (y;—my.0)?
_ =1 i=1
ms.d = 2 Tq
» q ) a
21?—0—2 yi—2 Xmy.c X (21, +2y,» )
_i=i =1 =1 i1 +
rtq
my.c’ 17
B 5 (A2 F1xk 0 # A7) 15 5]
~my.sXmystmy. s Xmy.s
ms.d= —
msy.n
9% m C><7n1.c><m1.71+m2.c><7n2.n+
8 ms.n
ms.c Xms.c (18)
FrAsE 5 B9 (8) AT,
G, BRA
ms. f<m. [ (19

B AR R AT HEHE.
EH T WO T E X5 KRR A I J7 15 % IE T
FO. TR 24 A A Bl A O o BR S 1 % H R
AT DL g H A PR A O 9 45 SR A A 0D Bl ik
MBCH. B0 2 s i T AE— A R B A B AT R
(10 3 o QAR (1 B A 1 72
Hik 2.
B 2R IR s A2 R B il A e 4R
M B AR T s b UG i A B Y Tl R 4R
M Jay 3019 s K AT 4 4 O OB BH L
By < ¢ I 220 SRR A R SR M
1. M<M UM;
2. Lu< |M|;
3. WHILE Ly>L DO
4

micro-cluster-maintainer.

A
=]

A
=

b= the largest number of machine;

5. FOR each m; €M
6. FOR each m, € M
d
7. IF unite(m; ym,).d'<b THEN
i=1
8. S My Sy My ;
d
9. /1«2um'te(ml ymy).d';
i=1
10. ENDIF
11. ENDFOR
12. ENDFOR
13,  p<unite(s) ,s5)
14, M<MU{p}; M<M—{si}—{s:};
15. L;\/[‘*LMil;
16. ENDDO
17. return M.

SRV 2 1 B R] B B B T IO B9 A 0T OB AR
AR FIET k-means 5O il IO o8 DA 24 Rl
B P 7 A ke ASROEE L T AV 2 B2 HUAT kIR
TR unite BEAE AHZ . T FHX & A I 1
W e A B () 3 A7 0 5K, B 0l ik i B AR S
MM LAY, BAfE— L R/ ES h T
PRI A B () 2 2% B O (L) BRI, BB 2 YRR
I IA) A2 2 BE 02 OCR X L), 25 S8 F = AL Al LA
FEA B B, B AR R 2 1 B D AR AT AR E
PRIAIE.

WA B 2 M EZENAE S TR kL A fUE
XTI B EHE 25 BT AR 2 AN s AR R B N
fETHAE.

4.3 HOTRMELREHEE
WA 1 A2 I AR e — s A B
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JRy 4 Akt P BB A A R o8 S s S R E
PO 265 42 i 30 T T AL 2 A I R T A 2 T B
A AR % 3% 3 H 0 1T A B it S L L T R
FEA B A R B AR i T e e 4 B A
T oh T R v 4 R A X U B T At b R AT
AR R R E 2 R ke, — A B Bk
DA ORI & R 0 W NI - e (B
2 REA B A T 2 ] L o0 SRR AR AR A
JIt e 0 R AR A 3 1Ry — A G i 1] . — AN T AT
{18 7 5 S0 2 ) R 95 0 R A o ok 1 SRR A 2k
B 3 4 SR T REAR.

B 3T AR A R SRR AR 4 1 )
AR,

Bi% 3.

B« 255 4 50 25 ¢ I 200 AT A SR A % oK

TR S A M SR 4 B o
it ¢ o 220 A AR AS B 4 S
. FOR each m&e M

Sample-remaker.

1
2 n<—m.n;
3. FORi=1ton
4 FOR j=1tod
r<rand(—1. 1) AR (=1, D P BEHLEL

(@21

6. I~ /3XnXm.d /2

7. a<—m.c’ FIXr;

8. ENDFOR

9. x(atatext)s BINEZ R A o
10. flag x with m. f;

11. insert x into S;

12.  EDNFOR

13. ENDFOR

14. return S.

RS AR S 3 A R) 52 2% B OR 25 18 85 40 4
JE) & OGo)  Horfr n SRR AR ASCH . WAETH AER
FEIE n ADFEAKE P s 1Y 25 6]

BRSO 1 DI 2R AR 5 R b AR 4R
BUZRSEM . B/ N R R E S S S 8UE. &
B2 NHEE BARE T s B 3 R B s
VRS T 52 B

EIE 2. AN o A OB VR P B 2 E
AT W TR A O R 13 B3 3 T 0T ) 3 1 K
0 4 55 SRR P SO W S (B RN O 22 G B 2 S Y.

. RNR R RS R Ay a3
MR B M EA — UK m s m X004 948 7
ZEGT NI e Bl o s XF m SEHESEE 3 18] T HEA LR

X:{I] s L2 9"'91;;}-

WYEOE B E XA X s X,
X,:l/nXZI,- (20)
io1

WHEEE 3. X RS 4AmT .
Vo, € Xox<pt V3n6/2 Xrand(—1,1) (21)
RAKXCOHRKXCO . H

X =1/nX > (ut/3n5/2 Xrand(—1,1))
i=1

=u+1/nX /3n6/2 X D\ rand(—1.1) (22)
i=1

%E?&ﬁ’?ﬁ?,Erand(*l,l)NJilxdx:
0, T IR (22 . f
X, ~pu (23)
TN RIEE L 3T ZEZE L X2 Xuh
Xd:1/n><i:(1,v—X[.)z (24)
AKX D (24) 155

X, =1/nX > (ut/3n6/2 Xrand(—1.1) — X.)*
i=1

=1/nX > (=X 4/ 3n6/2 Xrand (—1,1))*
o (25)
HRAE X (23) 1 X~ s 20 (25) AT 2T S5

D1V 3n6/2 Xrand(—1,1))"
XdN,':l

n

377><a><2rand(*1,1)2
i—1

2n

=36/2X > rand(—1,1)* (26)
i=1

.1
ﬂ\jzrand(*l,l)zNJ 2Zdx=2/3, 07k, A
—1

Xi~o @27
)M QD UL 1A HiEM 1 484
P oL T 2 B 2 A, M2 AR E 2
S B A I o U O A R B R A AT B
A7 5 5 R A 4 L. HERE.
4.4 PUOTRHERSEREHEE
BN AR A M 3 1 ST B R — A R ()
IreAs. AR SO T CAL 5, B R 28 Y R S3OR 8 O 26
SV R BIR B T R 0 B AR A6 L ) B AR
U M 3 R R S AR 1 Ak B
LEAb B B3 Ao B BT R AL R — S EE 2 A [
LR AT B 46 A7) 2K 4% R 2 2 kT Boosting
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il Bagging 5 f-. J&F Boosting fiA5 11 75 A
W7 27 2] 5 BT AR A Bl AN 5 o 2R AR AL TR
B R AT 5K & % i HW TR C4. 5 X B
FiRy p S A ASE R0 Ok it Bl = AR A B B E MR LT
Bagging I 7 [ #1126 B AE A 55 43 28 48 19 Y1l 2k 4
A% % 55 43 AR SR AN AR A A R L A
F Boosting #5#1 2=, % p& 43 A5 X | i 2 K HE 19 4
SRR IR X 4 SRy A 2 e A N B T P Y
K FATH 5 % Boosting Fl Bagging £ AR, Jj 5K 4
JIL P 3 1 AR I 8K B AR S 4 JRy B A A

AR SCAE A ST S T LA AT B US4 Dy 2 ST PR AR
AR IR G, AR e — N E R E=
{e) s — A2 I REAR s #8— 155 43 25 38 P 9 E 1 7
IR WA Y N AN N S g (S S S R LY U EE B
AR GRREAR . X REMR B A R T L AT Bl 7
UE 5543 2828 22 7] ) 22 53 DA AR 0 %o R A 1 7 5 5 T
WP TR R AR R S RO R A AT
HHC T A5 2 2T AR R 2 A 1 5 R A

"k 4

A YATISIRET ] 6 MR AR S 7E EASE 98

AP R KA EERG LSBT ATHRES
SRS Q
s B2 SE R AR A A E

ensemble-updater.

1. p<ISI/Q; BEH KA MFEAL

2. FOR each e€ E

3. e.error<0;

4 FOR s€ S

) f<eCs); HHYH2AR e FE47T M

6 IF f=s.f THEN delete s from S

7. ELSE e.error<—e.error+1;

8 ENDFOR

9. IF S= & THEN break

10. ELSE

11. K < randomly select p samples from S;
12, "< C4.5(K) 3% —AHisrdeds

13.  E<EU{e" };

14. ENDIF

15. IF |E|>Q THEN

16. ¢<—e that satisfies max{e.error|e€ E}
17. E<E—{c}; i b 5Bk e 22 19 55 43 28 2%
18.  ENDIF

19. ENDFOR

20. return E.

SR 4 TE BRI A R R 4 R AR ) 26
A e R T B SR L BT X BE S 55 0 25 88 L A
TWTF 3ALAE:

(1) B8 3~8 Xf BT A B9 I i b A B X — 1> 55
Gy AR AT S X 0 T A R AR AT Y DR (R
A FVEAT A8 1 55 03 26 ) AR BRI ZRAE A 4R
A o B S WIELE ] 48 2% F0 n BUIE LL.

(2) PR 9~ 14 ) I 2R 918 UK A A 55 4l (Bl
BLEE O BEAT B ) C4. 5 4324w 7 . ik C4.5 1
Sy S AR ¢ WS IR A L R 9~ 14 H RS [E] 1E
A c A,

(3) R 15~18 58 M — 1> 55 43 S & 1 3T (FE
55 3 25 A AR B A BOE 0 B E D L 3X R EEAE RO
1) B8 0 A 28 4 v o6 S 55 03 S A R TR A DR T E
B T EE B B Q A Y, Hoh Q B AR a2
g s o AR E 1 ERRAA.

MR 4, B 3 TAER B R 55 40 2K
AT M 0 KA B H i Q H Y& T LU A~
B 4 Wt E 2L R Max{O(QXn),0(QX ),
OQ) ). — b, Q JEi /N T n Al I 4
(R PHAT S]] 3= 2 e T I 2R B8 g IR ASE A C4. 5 38
125 B YINZ2¢ ~] Ih) Ji)

BEAWMNAFHEEEEER KGR A
Cd. 5 %5 N 1Y M 2548, 5 8 U0 26 4 19 55 40 S A 5K
HA XK.

5 XBSHMH

R Y PP A AR SO L 0 SR 1 A R FRATTAE
A FHHESE KDD(CUP) 99D S 4y 1 X6t 1 1) K 25 4
FE A8 RN 2R A I X EE . KDD99 iy e b ¥icdls >k A T
MIT Hhi5 55 5 2 W58 19 56 ] 25 ZE B 400 1) 1) 6 W
PRI+ 5 R 4 AF A4S G P R 2 45 8 33 IR S 1 2 3t
Bl . KDDO9 il 4R 2 ) 45 3% 1230 5% 14 ik [7) e 51
Bl I AR A 2 0 9 Ik X 1) 9 4% 9 o s o0
S A=A DA = PE i 18 B RO % (benchmark).
[ o T AU 28 B8 20 © 2 BAR B s AR e, T
L0 258 i e S ARSI A 1 2 T B o SR A7 4
PR . 48 Of P Al B8 O b Y 23 S B 1. KDD99 1Y
BB A 5000000 24> B 4% % He il 5%, A
A1 A2 2] 1 254 )8 Pk A 5 TE W (normal) B3 it
(attack) PRI JG 3 X HN 4 D> RS0, %
JERIASC E R AT o BT (M AR LT T AR
G ) 52 55 o PR I A SC ) SIS AN X 4 S g A

@ KDD Cup 1999 Data (KDD Cup 99). http://kdd. ics. uci.
edu/databases/kddcup99/kddcup99. html
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HE— 2R 73 F X S5
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KDD99 s 5 19 1/ O £ AF Sk A48 3l B 19 12 48
KM, stream-producer = 53 15 H5 4 Wi £ 1 [A]
1) 5 R0 5 B0 S PP A 2 0k 4 ) B a0 L AN S SR g
AR TR A« AR VAT I ) ) B & 1/2000 s 5 3 38 3 [l
1000~2000 L 3% /s. BE E A [F) B9 £ Hhs it e 138
B b DL B 104 Bt AL O 2l 17 00 o BT LA S I R AN
[F] P B[] B A W 1 090 25 i ] REAS () 1% S B 1 150
Bt .

ARSI FET 3 AN R AR AT A 1A LT Y
oA B ] 4 6 Intel B 170
2 GB T35 HL A BT W A B 2 28 5T, A1) Hadoop
i) HDFES 7341 2030 R 48 K KDD99 %408 £€ 73 A
FEREAE 3 AR R, L T AR 9 Master Y
w s SUTERE A SO H SR AR B ZES . AR R By
M. by stream-producer T. B g & 2, o A 4L) 45 i
) 7 A 3 R LA 1 7 11 B8

Bk 1~4 FEERH Hadoop i MapReduce %5
FEJ7 1k S B0 4 590 ) 0 A v il BB CBRE 9 1D T
H - Map O R ECHY BB X B BT B CECHE oo 4
2,52 U H ) -means BB 7 X1 B
1) —IK Reduce ) pREM) I I 58 18—~ B4l 7% (AH
[ 725 B GE T H 53 RGO A5 =X B 92 BR g L 4
BERIANE 1 AR Jmy B8 42 48 4 B9 A% O A0 B2 B T
BYE 1 F 2 09, 2 Az 4 a8 0 %0 A FROE HE T A 3
A4 . P AR B A R T R T DASE 1A 2
R %O T I8 1 Ry B A A A L AR PO T AR AR 3
4 Ny E T 58 8 0 4 42 38 4

S v T S A SR Y R AR R
SEPLT O 0 R ERAS A AR A A R A2 R AR D e il
LR TR AZ A A T L Gl A SR 1 XS A Reduce BREL
89 T R A 380 B A K 7 R Y A 2 A B A
TEWUBE G I (B 2 MR OB i se dlrb, 3
T Map O BEAE X & (S 1,585 2) .05 %
A o V8 B A 58 R — > i B B O 22 A A, HE e
BARRES 1A 2 #k A THIE 1P Reduce 14
B g R 0N B O B I R Reduce O 1 2 fig ) &
SR AR /N T 22N IF R B/ T 25 AR A B O
Rk DL S B B I B R T e 2Ry . 2 R AR iR
i L o XA 1 g R D7 = LS B Wt )R AR AZ A 2
A Jy 25 9 05 1 32 4 ) BT 53 A SC S 0 2 e ok v
1T PR A 2 (L T 7 A K Ml A 1 B 3 AN )R

T AP J R A A 2 A T ) 3k e Y A R ok &
42 Ry oy AR T IR TAE.

TR E SC 4 AR RY i 20 1 B AR A S DL A 2R R
B PE S 3 EEHORFRE A KRB 1 7 2 dE R E 2 A
T 2 D TR UME SE L L D42 R A R AR O B
L2 4 R L DR 4 JRy 23 28 4 IO ORS BE DR E — T
S REARIZ ARG B B — a0 A 2R G n 42 4 1
(] RPN A7 T B R B 20 BROTE 2 19 i b PR AR
FE 4 BERY, SRy A A A% R A SR 42 U AR #0A N Y
A 25 RS PEAG (] . 25 4K L 42 J) 1) P R PE A R A %2
) BT LA LA R B 2 00 3 22 A0 4 R ar S dn Pk g
HEAT TR

ATy ¥ Bk BDS-ensemble ., fiff I Y 245
S HCH H-size .unlab% F E-no . & 1143 H4C F it
() 150 DR /IS SR B 28 ) R AR B 491 AR 0 03 2 % 119 55
IR ECH.

S e v 2 DS-meanst™ , Hip DS-means 2%
TR H S A4l BUHe 5 6 B 257 AR 1Y (4% IR R BR 18 S
T7) AEAR ST B . DS-means 77 A4 B K 5 K H
£ 30~100 WS . Z BT LA #E#E DS-means fE Ky
XF PSR F2 SR T IR B R AR Sy i A i T R B
TR AL O A 2 R S A 2 L D e B
A AT .

KW ICRFEG R E AT AR, Y REE
S A 42 T 2 BT e BE e S 4 TR R A G B 1~
4,76 1000s P ZR B8t iat v o 1 T A SO % BDS-
ensemble FIX} [t & £ DS-means 4 % W 1 4 5
AR, K5 A KDD99 H it i 3k B 98 46 Sk 347
FRE . B 2 g5 7 RECE DD R E K R B
BDS-ensemble il DS-means F¥ 45152 % 5% W 281k,

—a—BDS-enemble
- & - DS-means

5 10 15 20 25 30 35 40
H-size/s
([E B unlab%=25% . E-no=20, WEA[EH-size NS iR%EA(L)

P2 WA B e A R R A A Al
K 2 B, BDS-ensemble 4 % % B I /N T
DS-means CEY I F 10% Z2 4. B Ry Iy b o 111 A%
T R W A B8 F s L e DL AE 1000 s 4k BEAY
TR A2 A PR T2 RS B2 2% B B e TR 2
VLA L 24 7 s B 1 388 KB BDS-ensemble )8 B 7E
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B AR TE T DS-means U 2 3 P g, 2K, WKE
R H A2 o T A A BR i SRL BT IR CAE
CPU %) S fiff U 5 76 JC B 0 R 04l 1) 2, i DA oA
A BB A T PR b 10 B R R A I3 ZRORG

SN NE 2 L wT DUFE . 4 DS-means,
BDS-ensemble B @ HEE4F. WEIE 2 M & M8 1
KB 53] 30s B} ,BDS-ensemble (45 iR R &
F 10%0 2247 2 TN K 11K BE I, 45 15 R 19 R F&
i 3 B RS L S P R S P (A AN 5K B R p 1k
F83 A1 2O A DR O 58 A T RE.

SR 2O ] i B8 AL 20 6 4 B0 T 1Y 2 2R B
ML),  [EE H-size = 30 F1 unlab®% = 25%, 7E
1000s N, B30 100 s #1047 1 ¥k BDS-ensemble Fl
DS-means e % 4 R 4 28 48 . SR G PR AT 4 DR R
L A S Y A 2 0 AR B 2K A Y 5 0 2R AR
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Background

Since the concept of big data was proposed, it has been
concerned by public, academics and business people. However,
it is a fact that more people are exploring application requires
of the Big Data Time rather than studying technical methods
of mining Big Data.and so such a current situation in Big data
would not be propitious to its development over a long period
of time.

Nowadays, with developments of Internet, the data
related to the service of Internet are rapidly growing. For
example, large electronic business websites like eBay can
generate data of PB level per month, and such big data are
often distributed in multiple computer nodes and streaming
over time. Therefore, distributed streaming data are becoming
an important character of big data on Internet. Similarly.
such distributed streaming data can appear in computer
network traffic, bank transactions and sensor network
systems.

Aiming at mining the distributed streaming big data,
many challenging theoretic and technical problems are
coming. One of these challenges is how to construct an
effective mining framework to make distributed computing
possible when there are not too large network transferring
costs to increase. Another key problem is how to efficiently get

the global knowledge patterns from a distributed environment.

Therefore. this paper discusses the basic technical require-
ments and effectively mining algorithms to distributed
streaming big data.

The main research work includes several parts, which
will be represented as below: (1) By analyzing the basic need
to mining distributed streaming data. a classifying model is
constructed to it; (2) Based on the mining model, a few of
the key algorithms are designed. which are related to the key
phases for mining a distributed streaming big data; (3) In
theory. the rationalities of the key algorithms are partly
proven, and a series of experiments are done which show that
our solution and methods in this paper can get higher mining
accuracies to the distributed streaming big data. while time
and space consumptions to mine are kept in the appropriate
ranges.
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