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Abstract As large-scale data collecting and processing are being widely studied in recent years,
several released big data processing platforms are increasingly playing important roles in the
operations of many Internet businesses. Open source ecosystems, the engine of big data innovation,
have been evolving so rapidly that a number of them are successfully adopted as the components of
mainstream data processing platforms. In reality, however, the open source software is still far from
perfect while dealing with real large-scale data. On the basis of the industrial practice at Xiaomi Inc,
this paper proposes an improved platform for collecting and processing large-scale data in face of varied
business requirements. We focus on the problems in terms of the functionality, consistency and
availability of the software when they are executed for data collecting, storing and processing
procedures. In addition, we propose a series of optimizations aiming at load balance, failover, data
compression and multi-dimensional scheduling to significantly improve the efficiency of the current
system. All these designs and optimizations described in this paper have been practically implemented

and deployed to support various Internet services provided by Xiaomi Inc.
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Fig. 3 Default transport protocol and compressed transport protocol
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Table 4 Probability of Unavailability for Representative
Configurations
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Fig. 4 Architecture of Minos deployment system

Kl 4 Minos #8% R G4/ K



90

HENMR SRR 2017, 54(D)

N EA 1 ff D J7 %8 AL 45 Hadoop Ji A4 (Y 4l
Z A  Cloudera Manager=* FI Apache Ambari-**
SEIE A & R RS B (B AR 5 R SCEE ST Y
Hir RG A — S, AR SCfeh 7 -2 [0 FiX
TR B AY Hadoop A7 2 MW #2 & 48 Minos, H i/l
ZARGECLIFEDY . E 4 J& Minos #F R 581 4L 4
KRR R G 2 4 AR AL

1) % P Celient) . BLEZEE AL 45 F P 0 FH 19
AT R AT LU Ok TR B A B 2 A R Gy 4R
HEMR 55 5 R B4 2250 SR A58 T BR A

2) WEHETH M CowD). Jré 7R 48 B ik 55 ik R S
(10 009 32l 3 A TMIXEP 0 11 DA 4 B 0 4% 2R BRI
A N ASCHE FIIR 2, I AR 8 4R TE A TC L e BRI 55
VEV AE 55 (Service/ Job/ Task ) 3 ANZ& 5L B A BN,

3) W ¥l gk 2 (supervisor). ¥ B ER W T A
Hlas b 5505 BN W IR 45 19 BT A5 2 #2. Supervisor
JEA R — AN TR E Y R T — &k P e
UNIX #2E R G0 b i 8 W 4 A4 i ik /% 00 J7 6. A
SCHRAE Minos W77 EE#EAT T 97 R ANkt =21
T —Z& RPC #1104t Minos Client & J.

4) A PR 55 75 (tank) . BB 42 47 A B FH A9 %K
16, B v A8 B ANAE IO IR 55 45 Mlinos DL 44 R
ARG R M — R IR — A A

fil i Minos 7 45 ¥ 8 148 L — A~ 5 B IR 55 1)
MAVERWTE .

1) %3¢ Minos 48 T A7 4R A IRk 55 (05 24l —
U o 42 B T e 55 T 0 2 1) 3 AF 42 1) Tank

2) 95 HEREBCE S il i Minos Client 9] 4R
(% ¥ iip

3) AFEERIBITIRS RIS TR 45 W
o S A M 55

Minos F 4t T 48 1A P FB 25 A4S B 5
B AN SS bsE T B, Haq SR 7 AE AT 3
TR 280, £33 Hadoop (HDEFS/ YARN) , ZooKeeper,
HBase,Impala,Storm 8. ‘& K K AR T 2 3 F0 4k
Pk BB R RS S5 A1 20 R G800 AR S 52 T 1l 55 T BA
A 77 3 RS SE PR A 2256 Minos R 48 £ %
HAT 6 NFF A

D 24T B Web FLE R AR E MM IE1T
A AT Ay AT T HORE MR, Iy PR
PR 1R

2) THTE T A S5 L AUE RGNS L
KAFFMLIB AT A S B XA R S 0 0
BTER WAL A% L id 77 & £ 1> RegionServer

ok Hi LAY N AE Byl T AR, (8] I ORE GRE SR PR A
RegionServer i3 R KM F 31 GC B[] K 5] &
) — 51 [n] 1.

3) R A BT . X T & P BA TR N A -
XAFRE LI QX T [ — D RGEARFE W
Jl A 5 P BA P38 A — {7 ol 3 g st s Al g b3 fiE T
A5 {5 b 52 P 2 26 4 1 R A O X TRl — S R &5
AN TR RRAS 0 B4 43 R A W A 1) A TR B AH AN 52 i
Qi A AR h LA B Web A w47
BRAE.

O EEREP IS H T Service/Job/Task 19 4
A BEAE I AT O B SO UL L R 3 b A AR

5) X AR Y 4 BV SR AR A GO 4 L Al 3
¥ Job/ Task Z 0 45 B 13Xk 0T DL R I M 32 F¢
BRVERA R BUE R B P Y BE L Job/ Task.

6) MEHEAEbRIIE S /R R T OpenTSDB ,
HA M RPLAY M. T Hadoop R I
fEbr 3 2, W B A7 i 00 B R A K, AE TR H
MySQL A7 1 B2 15 b i B 25 42 RS 0 3
P MySQL iR TS J5 Rk &k Ak, A &
8 MySQL # 5, T OpenTSDB, H1 F OpenTSDB Ji&
2 A7 4% 2 5 T HBase (19, HBase A B HA7 58 K (1)
LAY R, K Minos Ho 48 5 77 6 1Y ] 2 {8 15 )
T ARG fif ke

R % B S ASUEESE ARG WS
THRARRE. BT, B AR R A7 i i 2 ik 3 PB g
BB RIB AT AR 2000 24, FF ik & AE 50TB
fidi B 5 RN T 2013 4F 8 H & 11 A WM& H AR
S RU

no
T

1073x Job Number

—
T T

0 1 1 1
2013-08-01 2013-09-01 2013-10-01 2013-11-01
Date

Fig. 5 Daily running jobs of MapReduce
Kl 5 MapReduce % H 1Mk %

7 KRFRIE

7.1 HERS
Hadoop YARN 3 & £ X A MapReduce

TR R Lt o ook B 2 9 9 i AT RE. H ATAR



HOFEEETIHREESREWREUEF ST

91

ZIFETH L YARN B & Figf7ai B ® . aiE
Storm'** , Spark'?!" , Tez*, Impala®®!. X $L 15 H §~
J T A AT A SRR 6k R A T A Y SRR AR
SCAR O s e H O BT R AR L R AR
HE R RIS FH P 38 1R 3 2 1 2% . 4, YARN b
ARER EBBEFGWME I, HiTC &6 %
HBase ##& 7 YARN [ FF IR H , AT H 278X
— I AR B AR R 22K

7.2 HiERS

HDFS Hfij 28 5L A R % i & I ol 55 18 75
SRR R B 2l 55 RIS ) 3 K ™y R — SR Y
K. UL A HDFES 7 B 1) B Fi 44 Oy 1 47 AR K 11 4 55
2SI KRR 5 AN EE LRI .

D) #5455, 45 i) HDFS £ 7.

2) HDFS Raid. 7 B AE Ul /D £ 43 551 7] B A 45
IO ) AT SR DT 38 B0 2 AR i H Y.

3) HDFS QoS. A H g 4g x5 H P $& ik iy Iz 55 A
BEAS I I 445 208 3R 0 7 ik 114 PR IE [ B O 5 45 4k 1Y)
CIES

4) Ve BVBCHE 43 B A B Ve BB O TR T Y
TR 25 A B HE— 2L PR A AR A AR

5) B LR D
7.3 KEHEHE

AL S E A FEETHIER
B A6 g T TR 22 G 4 BE s 00 1 ] B A 75 BE B A
— B ok [A] 5 F VR AL X, XS24 Minos TR H 2
=2 H Y. 7 AMBA AR 15 B4k X iy i — i
k583 Minos. X4/ B 28 # R B A ok & 1F 7 fony —
BB AT

D[R 2 52047 55 1 S04

2) SHGHLA Y S

3) Gy HIE 42 TH A 5 A OGSO o8 3 L A e it
T H 2k 5.

7.4 RNEBE=

H A0 A 1k B0 1 B A AR DT AR
S T 128 W NS P 8 TR = RS R
AR E L R A CHA S 55
i TF 80 2 o A8 F 25 b L 1 T & 5 [ B, 23 T SR
AL BE T L Z s ER AR R 2
A 3AHPR

D ZM P Z2A4H P Z 18] 2R o] UWRUR A B 5%
M) P T 2 G 118 50 H0 R 5 U8 B 2 Ok 3 ) 3 a5 5[]
TE 22 I 0T B 2k 3 R0 7 249 R B IR 45 S G P

1 (service-level agreement, SLA).

2) g A TP i 8o ft BT 55 S A A
ANK Y FIR AL BR 8 HL L 22 4 T i Ol R0 9 TR
Mz —.

3) HE. P IR SRR S AR O 5 7
AR P 69 S B i SR R 7 TE B2 R AR AT P 9 il
FHRA.

Wil 2 530 P 0 A% 2l BB i) PR S R R K
N i B ) S AI 5 R 7 AR Y R S A R i
Lean H A a3 & P AR BN 45 Cuser generated
content, UGCO) &5, &M [ #E 2 1 KB ] &) iF
GE. KB 9 — A 5 a2 O (8 %5 B A (B e Hi it e
KIEHE T 5 Bt A TR 2 A A ] DL Xo) 3 S A
AR FZ 8 A B, — 5 AT DA Al A ok EOR R R
v A AR AT 88 A B 4 X T AR A ) — T
RE w8 P 55 B AR SRR E L S e ) i AR
PRI i DA s 88 B R 23 IR R H T RS L T
LY A o 2 ROBSCH ik T 1 [ R TR I 1 R

AR SO KN wY B AT 7 0 S B K TR TR
ARG -6 0 JE Al L 3T — B T A
BRGEREIRWE 5B 5 it . W
B XoF BEAT VR R AE D RE L — B AT AR RRIOR A
OGS [R) L1 PR a6 57 o 48 H0 1 AR 1% A A R ek Ty 5
FEAEM 55 2 458 b A L) S it A3 .

AR A SO I R B Y- B IR A T G R
5235 LT o LE AN T AR B Sy B — A R SCHE
2 B 73 5 it AR SR AL B O b0 i (R 2P D e AR
T — 25T AR A b 7R A T T SR R AR AR
RN € AN CIE AN A E R 1P

2 % x #

[1] Zikopoulos P, Eaton C. Understanding Big Data: Analytics
for Enterprise Class Hadoop and Streaming Data [M]. New
York: McGraw-Hill, 2011

[2] Slee M, Agarwal A, Kwiatkowski M. Thrift: Scalable cross-
language services implementation [R/OLJ. Palo Alto:
Facebook, 2007 [ 2015-06-08]. https://thrift. apache. org/
static/files/thrift-20070401. pdf

[3] Shao Z. Real-time analytics at Facebook [C] //Proc of the
5th Extremely Large Databases Conf. Menlo Park: SLAC

National Accelerator Laboratory, 2011; 21-33



92 RIS AR 2017, 54(D)
[4] Shao Z. Real-time analytics at Facebook: Data freeway and [16] Cui Jie, Li Taoshen, Lan Hongxing. Design and
puma [C/OL] //Proc of 2011 Hadoop in China. development of the mass data storage platform based on
[2015-04-18].  http://hic2011. hadooper. cn/dct/attach/ Hadoop [J]. Journal of Computer Research and
Y2xiOmNsYjpwZGY6MTQxMzY = Development, 2012, 49(Suppll): 12-18 (in Chinese)
[5] Facebook. Scribe [CP/OL]. [2015-06-08]. https://github. A, 2=, 2408, 3T Hadoop Mg & BUHE 7746 F &
com/facebook/scribe WIS KT BN S LR, 2012, 490EH D 12—
[6] Apache. Hadoop [CP/OL]. [2015-06-08 ]. http://hadoop. 18)
apache. org [17] Dong He, Xu Lingyu. SaaS-Flow system structure based on
[7] Dean J, Ghemawat S. MapReduce: Simplified data cloud platform [J]. Journal of Shanghai University: Natural
processing on large clusters [J]. Communications of the Science Edition » 2013, 19(1): 14-20 (in Chinese)
ACM, 2008, 51(1); 107-113 GER. T ETVFANBMMNRS ARSI -
[8] Apache. Hive [CP/OL]. [2015-06-08]. http://hive. apache. TR F 2= 4 AARBE SR, 2013, 19(1): 14-20)
org [18] JiJun. Design and implementation of a data mining platform
[9] Apache. HBase [CP/OLJ]. [2015-06-08]. http://hbase. architecture based on cloud computing [D]. Qingdao:
apache. org Qingdao University, 2009 (in Chinese)
[10] Cheng Miao, Chen Huaping. Weblog mining based on (. — P T = 5 B 12 3 & 28 M i 5 e B
Hadoop [J]. Computer Engineering, 2011, 37(11): 37-39 [D]. 5. HHK¥, 2009
(in Chinese) [19] Hunt P, Konar M, Junqueira F P, et al. ZooKeeper: Wait-
(B, M. T Hadoop [ Web HE3z4E 1], 2L free coordination for Internet-scale systems [ C] //Proc of the
[ #&, 2011, 37(11): 37-39) 2010 USENIX Annual Technical Conf. Berkeley: USENIX
[11] Song Ying, Shen Qiwei. Wang Jing. Design and Association, 2010; 11-18
implementation of Web log pre-processing based on Hadoop [20] Apache. Storm [CP/OLJ. [2015-06-08 ]. http://storm.
[J]. Telecom Engineering Technics and Standardization, apache. org
2011, 24(11): 84-89 (in Chinese) [21] Apache. Spark [CP/OL]. [ 2015-06-08 ]. http://spark.
CRZE, AR . T, 3T Hadoop 119 Web H 75 75 4b B (4 % incubator. apache. org
HEsE)]. R TR A SRR, 2011, 24(11) . 84— [22] Cloudera. Impala [CP/OL]. [2015-06-08]. http://impala. io
89) [23] Google. Protocol Buffer [CP/OL]. [2015-06-08]. https://
[12] Liu Yongzeng, Zhang Xiaojing, Li Xianyi. Design of Web log code. google. com/p/protobuf
analysis system based on Hadoop/Hive [J]. Journal of [24] Apache. Kafka [CP/OL]. [ 2015-06-08 ]. https://kafka.
Guangxi University: Natural Science Edition, 2011, 36 apache. org
(Suppll); 314-317 (in Chinese) [25] Apache. Flume [CP/OL]. [ 2015-06-08 ]. http://flume.
Xk, skmest, 226 %. 3T Hadoop/Hive i) Web H ik apache. org
SHTRGWRITLT] TV R4 HARBI2A. 2011, 36 [26] Apache. Chukwa [CP/OL]. [2015-06-087]. http://chukwa.
(A 1) . 314-317) apache. org
[13] Zhu Zhu. Research and application of massive data processing [27] Google. Snappy [CP/OL]. [ 2015-06-08 ]. http://google.
model based on Hadoop [D]. Beijing: Beijing University of github. io/snappy
Posts and Telecommunications, 2008 (in Chinese) [28] Ghemawat S, Gobioff H, Leung S T. The Google file system
CREE. T Hadoop B9 fE 038 b B AR B A 52 0 8 (D [C] //Proc of the 19th ACM Symp on Operating Systems
Jent: JEaRtHR R A, 2008) Principles. New York: ACM, 2003, 29-43
[14] LiJun. Exploration on the cloud computing model based on [29] Apache. HDFS-4660 [CP/OL]. [ 2015-06-08 ]. https://
Hadoop [J]. Information Security and Technology, 2011 issues. apache. org/jira/browse/ HDFS-4660
(6): 30-32 (in Chinese) [30] Pike R, Dorward S, Griesemer R, et al. Interpreting the
(Z=3. T Hadoop =it BRG], FRXES5H A, data; Parallel analysis with Sawzall [J]. Scientific
2011 (6): 30-32) Programming, 2005, 13(4). 277-298
[15] Wan Zhizhen. Design and implementation of parallel [31] Melnik S, Gubarev A, Long J J, et al. Dremel: Interactive
computing platform based on MapReduce model [D]. analysis of Web-scale datasets [J]. Proceedings of the VLLDB
Hangzhou: Zhejiang University, 2008 (in Chinese) Endowment, 2010, 3(1/2): 330-339
(J7 2. 3T MapReduce £ B Y 47315 & Akt 55 [32] Cloudera. Cloudera Manager [CP/OLJ. [ 2015-06-08 J.

BLLD]. B . #iiL K%, 2008)

https://www. cloudera. com/products/cloudera-manager. html



FH

T T IF IR AR S R G KRB 6 WF 5

93

[33]

[34]

[35]

[36]

[37]

[38]

Apache. Ambari [CP/OL]. [2015-06-08 ]. http://ambari.
apache. org

Xiaomi. Minos [CP/OL]. [ 2015-06-08 ]. https://github.
com/XiaoMi/minos

Oracle. JMX.:[CP/OL]. [2015-06-08]. http://www. oracle.
com/technetwork/articles/java/javamanagement-140525. html
Agendaless  Consulting and Contributors.  Supervisor
[CP/OL]. [2015-06-08]. http://supervisord. org
StumbleUpon. OpenTSDB [CP/OL]. [2015-06-087]. http://
opentsdb. net

Apache. Tez [CP/OL]. [2015-06-08]. http://tez. incubator.

apache. org

Lei Jun, born in 1969. PhD candidate.
Founder, board chairman and CEO of
Xiaomi Inc. His main research interests
include software engineering, distributed
system, storage system, big data and high

performance computing.

Ye Hangjun, born in 1976. PhD. Software
engineer of Xiaomi Inc. His main research
interests include distributed system,
storage system and cloud computing

(yehangjun(@ xiaomi. com).

Wu Zesheng, born in 1986. Bachelor.
Former software engineer of Xiaomi Inc
and co-founder of Hangzhou Bongmi
Technology Co, Ltd. His main research
interests include distributed system and cloud

computing (wuzesheng(@ bongmi. com).

Zhang Peng. born in 1984. Master.
Software engineer of Xiaomi Inc. His main
research interests include distributed
computing system and resource management

system (peng. zhang(@ xiaomi. com).

Xie Long, born in 1984. Master. Software
engineer of Xiaomi Inc. His main research
interests include high availability and high
performance in  distributed  system

(xielong. me@ gmail. com).

He Yanxiang, born in 1952. PhD,
professor and PhD supervisor. Member of
China Computer Federation. His main
research interests include trusted
software, distributed parallel processing

and high performance computing.



