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Design and implementation of a monitoring system
for container-based cloudlet

ZHANG Song. SHU Guansheng, LI Jing
(School of Com puter Science and Technology » University of Science and Technology of China » He fei 230027, China)

Abstract: Cloudlet, which can perform resource-intensive applications for users with low delay, is a small
data center located at the edge of the Internet. Compared to virtual machine technology, container
technology has become the first choice to build a cloudlet due to its higher resource use rate, physical-
machine-like performance and faster boot speed. The monitoring system is indispensable to the operation of
a cloudlet. Combining the maturity framework of existing monitoring systems and the characteristics of
container-based cloudlet, a monitoring system was designed and implemented for container-based
cloudlets. And the monitoring system realizes the collection, storage, aggregating and displaying of
monitoring data, anomaly detection, and dynamic settings of thresholds and collection cycles. At the same
time, a request aggregating algorithm was proposed to reduce. Actual deployment and testing indicate that
the system can meet the design requirements with low load.
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Fig.6 The start of primary monitoring server
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Fig.7 The design of monitoring agent
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function requestDel
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o. continue
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10. break

11. end if
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SRR N N R NS N S N RN R PN €
[l SRR th R 21 R L AR O g
TEALMCENV G 5 8 T B R R B it A v 0
BiEA S
2.4.1.6  IHREIEHIIT K

Bl 2 )2 )= B R A B IR web [l 55 4% I . L
i e 07 WA 2 114 37 oK B ik 45 AR 1T SR 7
X T B SRR o 3 SR R e A

A 1 2 A T BE A9 35K L TUKE 2% B A 25 3 5K 1%
B 00 T AT 2 5 R T R TR I R TR T A
FIMAN R OCER, W RIIZIE R C SR, HEEF X
HE.
2.4.2  FIEVEN

PRI BEAT RO M P R YA BE 5 L (H 2
T web JIR 55 & F A 9 1 IR 55 A% B UL i T
SRTR AR U R LU T A 8 T Y £ B8 R T DR B
AR AR W 3 R A FRAT T D Rk 9 I



%7 M EEMEWRE ZGW LI LA 633
AT A EL Y. ®2 HEHEHE
oo e Tab.2 Memory occupancy
3 RGEREFNIK —
s iE 0 30 60 90

HATRAIC 45l TZRGER S, T K Ganglia/kB 6320 59 061 128333 198 197
Fr LD ¢ ) ) ~ I SNk /s
A BETE B 1 0 VAT S S AT PR 7 AL Monitor-Agent/kB 12 130 12 181 12 241 12 349

B = B T B 3% T2 = R 4.
3.1 HWEWRE
AR TR R [ B ) EEAL o A A
YHML5 5.8 BBl 6 &, AT & S50 %
I
1 MBRE

Tab.1 Deployment environment

il 5 10 S8
ENERG Ubuntu 14.04 server
A 7l CPU 8 # ,Intel(R) Xeon(R)
mEH CPU E5110 @ 2.33GHz
WA 12GB
BAER G Ubuntu 14.04 server
B . 20 ¥, Inter (R) Xeon (R)
YEHL CPU E5-2660 v3 @ 2.60GHz

N7 120GB

32 MERZFNINE

TATHET A M. BB ETPAIH
T BN E W — R s H P —
MW — 1 "R sH. AGEE IERBIT 7 K.
3.3 RiIEFH

WA RGN IR B R VE M M R AR R
B —AFa bR W45 3R G0 b W s A B B W s A DL
V1R 25 2 5 102 0% U TR A A5 K P 40, DR AT SR 4
Xof Wi A AR B ) P BB R A VR T K.

PERXT LG, FRATHE T 55— Rl Bl R AR 7 5, I
TEAF AN 25 4 9 22 26 W 4 Ay Oy =Xl 48 8040 . G
J7 2B B Rl 25 R B AR TR, 2 10 s. R4
HAEME 10 A 2 F s,

== CGanglia

— NonitorAgent

{5 R S R v )

o= e

0 10 20 30 40 50 60 70 80 90 100
Han iR
E10 CPUSH
Fig.10 CPU utilization

I 10 FI3& 2 AT DLE 2, Rl 5 25 4% B0 1 3
£ ,CPU 5 HRM N 5 AR 2 11K, Ganglia A9
CPU  FHH P AF 5 FH #03 8 W 4% Q2. fy e T 0
ZMERBE N REIFFE BN GG T s .
3.4 WwER&AMNK

s AR AR = 0t MR RGN R R
TR TER AL IR TiESRRAE LT
T 30 o R UL 25 4 7 RO D 302 B8 v A AR S g v
BATER IR A LE17 200 M 4548 BIlH
AL 1 600 A AR SRS A G BE AL AE A TR R
(20~400) , Ff-1c 55 Fh 4 o0 b W 428 ik 55 4 194 5
SRIG W 200 T8 5 R A oK R A B L
T ARROCR I E 11 Pros.

60
40
Ny
20 60 100 140 180 220 260 300 340 380
iR
E11 wHEHAL
Fig.11 The ratio of bandwidth saved

TR AE 0~60 B, 7548 LA P 34 4< L 2
Sk b B BT RSk AN 05 A e EE A B0 L ) 20w
TR H R TR A S B RN, H5IE R Sk
HRAF Y o R B o T 2 Sk S L ] PR e b L AR L
R ST

MR ECE KT 60 B, JH 8 LT ANE0 5 TR %L
A Ey L E 2 8K i R B 22 A AR W I 5 e [
f iR 2, T B R 1Y el ddk oK (B i T
18R A I o A% i 1018 SR Z00E AH 020, BRUAR I8 25 4k
ZEMK R E G A L A s R T
Eb 491 5 4 221

MR 25 ST B8 RO 6 2 R F B W Y.

4 Zig

AN SCIE i 7 B A A s B A R4 A B
RGBT IR B T — B TR AR
WMo MR RGERG LI TR 10 & Fh a5 oR 4

EEA4E




634 TEAFHAREFR

47 &

o B L BBL RO Al 55 BodiE i o gR DA A
JrnaF b, O 864 # B B9 4E 5L B B v
G EHVARIZ 17 R A A 7 A R B 42 s L 3
TR T Jh 7 M Q3 M R 55 e B 10 e
W A2 IR 55 M 55 00 48T T L R L A4 5 O B0 Bl
WA R Gl S B L B AT B IR S B T R
BEE R T W RGAY A TE S T O m T
PERTATSE PR 6 T 7 R, AR A 1R 9 A 1)
G AT TE M RO ALE O TR SR T A
Pl o5 A HAR.

2 2 3L HK (References)

[ 1] SATYANARAYANAN M, CHEN Z, HA K, et al.
Cloudlets: At the leading edge of mobile-cloud
convergence | C]// 6th International Conference on
Mobile Computing, Applications and Services. Austin,
USA: IEEE Press, 2015:1-9.

[ 2 J WIKIPEDIA. Cloudletl EB/OL]J. https://en. wikipedia.
org/wiki/Cloudlet,

[ 3] FELTER W, FERREIRA A. RAJAMONY R, et al.
An updated performance comparison of virtual

containers [ C ]// IEEE
International Symposium on Performance Analysis of
Systems and Software. Philadelphia. USA:. IEEE
Press, 2015.:171-172.

[ 4] SOLTESZ S. POTZL H., FIUCZYNSKI M E, et al.

Container-based operating system virtualization: A

machines and Linux

scalable, high-performance alternative to hypervisors
[J]. ACM SIGOPS Operating Systems Review, 2007,
41(3) . 275-287.

[ 5] DOCKER. A better way to build Apps [ EB/OL].
https://www.docker.com/[2016-05-02].

[6] MASSIE M L, CHUN B N, CULLER D E. The
ganglia  distributed

monitoring design,

Parallel

system:

experience [ J J.
Computing, 2004, 30(7):817-840.

[ 7 ] NAGIOS. The industry standard in IT infrastructure
monitoring[ EB/OL]. https://www.nagios.org/[ 2016-
05-02].

[ 81 ZABBIX. The enterprise-class monitoring solution for
everyone | EO/BL]. http://www. zabbix. com/[ 2016-
05-02].

L9 ] RIEM. Zabbix M M A MHE RS IMI. JEnt:
T Tl At 2014,

[10] CADVISOR. Analyzes resource usage and performance

implementation, and

characteristics of running containers [ EB/OL .
https://github.com/google/cadvisor[ 2016-05-02 ],

[11] DATADOG. Cloud monitoring as a service[ EB/OL].
https://www.datadoghq.com/[2016-05-02].

[12] INFOQ. I 33 %k & anfaf f 1| Docker 9 [EB/OLT.
http://www.infoq.com/cn/articles/how-tencent-game-
use-docker[ 2016-05-027.

[13] RRDTOOL. About RRDTool [ EB/OL]. http://oss.
oetiker.ch/rrdtool[ 2016-05-02].

[14] WIKIPEADIA. Cgroups [ EB/OL ].
wikipedia.org/wiki/Cgroups[ 2016-05-02].

hitps://en.



