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Abstract In the era of big data, stream processing has been widely applied in financial industry,
advertising, Internet of things, social networks and many other fields. In streaming scenarios, the
generation speed of stream data tends to be fluctuant and difficult to predict. If the streaming peak is
larger than system capacity, the system may run slowly or even crash, which leads to job failure. If
excessive resources are provided in case of streaming peak, there can be unnecessary waste under light
load. In order to solve the matching problem between stream processing load and resources, stream
processing system should be elastically scalable, which means that provided resources can be adjusted
automatically according to the real-time change of stream flow. Although some researches have made
great progress in stream processing, it is still an open problem that how to design an elastic scalable
system. This paper introduces eSault, an elastically scalable stream processing framework based on
Actor model. eSault firstly manages the processing units stratified hierarchically based on Actor
model, and realizes scalability with two-layer routing mechanism. On this basis, eSault proposes an
overload judgment algorithm based on data processing delay and light load judgment algorithm based
on the data processing speed to efficiently allocate the resources, and achieve elastically scalable
stream processing. Experiments show that eSault has good performance, and can achieve flexible

scalability well.

Key words stream processing; Actor model; cloud computing; elastic scalable; two-layer routing

mechanism
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i 25 JE 010 Hb 45 Bolt 1 BT A - 4b 3 ¥R T K 2% B T
(probe) , ¥REF I £8 Hiy A B H 2% B 3 — R Ak 345 40
1) Ab B 5T 28 I R B 2R R TR R R L 2R
HIE IR W 2 B T 38 o R A R ) TR [l A ] )
T X 7 - &b BB 5T ) 9 S Ak PR AE SR

2.3.2  FETH B AL B AE R [ 5 2 R W L

VA R I R . AR W ¥R 4R A R PROBE _
PERIOD [n) i A ¥ Ak #5050 K 26 TR L OF ISP 4R 5
(9 kb B R S MAX _LATENCY, @4 —
A F 4b BB 5T 7 OVERLOAD _ REACTION _
TIME /> % A JE 39 9 B9 50 88 B vk B0RT o Lo 1) 8
OVER_LOAD_FACTOR ., Wik N % T 4b B0 24 50 3
B T 2 W R A R T ik & A 4 AL TR 1% Ak B
HOTr M BRI L.

Bkl 4 A A B . MAX LATENCY,
PROBE _PERIOD, OVERLOAD _REACTION _
TIME 1 OVERLOAD REACTION_FACTOR %
LN T T8 LA MUB EE (RS TR B R U A
J& .

1D MAX_LATENCY. & ¥ 5o 18 i 5 KR & Ak
PRAEIR . PR AR d AT DA AR B T2 2 0 B R T
JAb BRAE IR | R AR 4 Ak B B T 1 AT 55 28 ORI R X
TH 2 A HAb B AE IR (1 BER A H AL A (.

2) PROBE_PERIOD. % S} ¥4t it 5% K J& 11,
AR 1 AR i, AT DL R A Y A A I A RD R R 3
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TAZARL s 23 (0 SR JE 300 A2 4o SR A UBSCAE Ab DT Al
R 3% FIAL BT 7l K 1) A0 A1 FF RS BN (8 2 fif 5
Rk B SO B R AR B R U TR ez,
o B BRI B 1 RO B ) AR L R AR AR

3) OVERLOAD REACTION _TIME. it #5 ¥
DT %) 52 7 B [ o2 32 78 s M LA ol o S Y i g I
(] o AT 3 R SRk RO Rl R K
R B[] A e ok 8, IR T 2R R R B s R 2L Bk
RAEE ETt.

4) OVERLOAD _REACTION _FACTOR. #
YFi) OVERLOAD REACTION _TIME P82
SR T R SR L. SR % AR L AT DR R R A
VBT 2% 124 T 7 R R AT R R AR L R OB KX
{H s S5 SOV 08 R I U BS0 R  aod 2804 W 4% 2 T R
R R T s ez R R T
2.3.3  FEFIH S A B R ) e A T AR TR

TH G Ak P A SR 7 ] UK sk A8 A R 0 B AE A
W A 2 I ) T 7 W 2 R R A 0. T R A B AE R
2 By ) 246 A i 1 ] Ll BA B i) R Ak 2R () L B
BY R FEZEH A 2 B AR HE BA B[] A1 Ab 38R ). AE
Ve B A1 O T HE A B [ R Ak B S R] A 1 R Ak B AE
IR A A FEH A, BT DAL AT DA S 25 s Ry HE A R ) A Ak
BRI [R] , AT S5 e 22 8 67 285 T e 42 201 00 T M 48 4%
o B ) Ay T R Ak B AEE SR ) T2 S Ay, FON P
J52 B HE BA B[] R Ak P BT ) DT TG 3 d 2 S B R G
4.

K TR SAN 1] 15, eSault 53 T 5L T B AL B
R 114 2 DT B 3 o O Ak R R A W I
TUEAE  F B Ak R TR B AL TR IR, B
Fo AR AR ISR BHK SR BB PROBE_PERIOD
] T A A B BT & 6 R A s Ak B T Y A I
s &gttt 2 WHRER Z ), 7 4b B 8 5o A 3G T 2
SVBC IFAE B AR BT BB 4 SR A KRB b5 2 SR
EHEMERSE T HEE LR ESIKT LOW_
WATERMARK X ji 18 Ab B 0 {8 J] 7 7 &b B 5000 2
TRE MRS 1 A~ FAHE B ICE UNDERLOAD _
REACTION _TIME 4~k ¥ J& 31 P9 0 %% 2% vk £k
di I ] # #f UNDERLOAD _ REACTION _
FACTOR H £ OVERLOAD REACTION_TIME
A SRR T 01 P9 R B BN 0, TN Sk i Ak B BT
TR A3 L A 4 AL R I T A BILER ST S R AR
JoH I IF R A

FEAZ A L 24 B A B R R B,
SRITA ARG EE, NN X ERE RS

A AR SR R AR TR AR A SR N 2 8 e BT Y
WA D A Al e SR . i T 9 S Ak B R e A O W
L R BRI B UL R GEHEA TR — R
TBGE TR B Dy o e (£ R e s ok
T T AR L SEE A 4 A e R . LOW_
WATERMARK , PROBE_PERIOD,UNDERLOAD _
REACTION_TIME #1 UNDERLOAD_REACTION_
FACTOR [RJ## 5 20 HC & 45 % . 4 72 & 1 E
5 R T I SR AR B S S ) o O W B AR — — X

Z I, eSault 8 i 75 4k BEEATT P 80 SE R 1 4%
o M P A 1 A BB ST A 9 B Ak B AE 3R R AL B R
FF 38 2o FE T 1 B Ak B HE R A o 2 M AR i R T T
Ak T PR A A R DR A 1 ) Bl o3 A 1 Ak BT A7
80 DTS B T AR 00480 OE I o P AR BT U
It E B 4 B A ST SR T A 4

3 REXUEXRSH

3.1 REXH;

AT g BE R Akka 2T eSault i )58 5
4.0, Akka &2 —A 8477 JVM BT Actor
R JF I8 TR A iz 47 . Akka B BB %
Actor, Actor i & 7 W] I8 B 73 5 e RS R AR
T A A R 43 A O A L FE SE B eSault 1)
AR A D R B 2 4 ] Akka (% Actor BF
A7 20, 3 {45 eSault (425 K4 A1 & 1 BB
3.2 EMRARAENRIIE

AR H 2 5 IE eSault 5P AT i 45
M HE J7 . BRI eSault iz 47 /% Jii 40 28 % FH AT LA Bl
Ty A 928 Ak A Bl R R T R L O ORI AR B
HEGR YRR E . S0 A 35 R B R . B Bk MR AR
Emitter 4z o 5 18) 04 38 BE  Jf 78 1 ok 2 v 0 I #3m)
A R B | ] OF- 2 4b B SE SR T Counter B Ak 3
FATTHRCH A A B H b ey AU S R3] AR A
W, I A7 EE X Counter Y740 ¥R BT HC, 4E 38 Xt
7 FfLiR] - 1 b B SE IR

mE 6Ca) frnscgeid B AR EIL S T
2 R ETHRUT B AR A0 R AN A 3 R I 2y 250 s.
TEREA N i AT AEHT 30s N4 10s 427124
50000 tuples/s (1) 5] A Bk B2 IF7E 35 B 06 1H J5 12
ET0s; IS 20 s FRFEZY 50 000 tuple/s [ B i)
AN I TEIR B SRR E LY 70 s.

38 1 o A RO AL AR R RN IR AT A
AR R AT LRI T A& L U A 4
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Verification of elastic effect

K6 AR B

1) S8 3o i v B DR 23 I [R] . 7 S Ak A 3R A
AFE B AEBAR K. A& 6 (b) frzn . 76 8 A 525 i
FE b, 0 Y B Ak B E R A £ E 7E 100 ms LA
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Fig. 7 Necessity validation of elasticity
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