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Abstract: Moving business to cloud has been a trend recently, and COVID-19 gives a push to this trend. However, not all
forms of business are suitable for public cloud computing. For the sake of data privacy, plenty of users, especially
government users, prefer to build their own private cloud or hybrid cloud in the post-COVID-19 world, and hyper-
converged infrastructure (HCI) is a convenient way to achieve this goal. In HCI, computing, storage, and network are all
virtualized, which leads to higher resource utilization and easier way to be deployed. The network elements are no longer
present as sensible hardware blocks in HCI but as lines of codes to function instead. To achieve better data forwarding
performance in virtualization, many innovative technologies have risen, among which DPDK has been widely studied and

applied. With DPDK, developers can customize various network forwarding applications. Virtualization and DPDK can

© Y hriet 8): 2021-11-29; & X []: 2021-12-28; SR [8]: 2022-01-05; csa 7528 HiJi i 8]: 2022-06-24

System Construction &4t &4 99

© EREERREST  hup/iwww.c-s-a.org.en


http://www.c-s-a.org.cn/1003-3254/8662.html
http://www.c-s-a.org.cn/1003-3254/8662.html
mailto:cas@iscas.ac.cn
http://dx.doi.org/10.15888/j.cnki.csa.008662
http://www.c-s-a.org.cn

RN R g N A 20224F #5314 9

http://www.c-s-a.org.cn

greatly improve resource utilization and network forwarding performance, reducing the difficulties and costs of building
data centers or private cloud by enterprises of various scales or institutions. However, virtualization at a high level also
poses great challenges to network operation and maintenance owing to the loss of physical network entities. When a
virtual network suffers a failure (e.g., packet loss), the traditional diagnosis tools designed for hardware network
equipment cannot fulfill the need of cause locating and analyzing, resulting in much more mean time to repair (MTTR)
and business loss. Even worse, the virtual network seems like a black box to network operators, which makes the network
vulnerable. To solve these problems, this study proposes a proactive diagnostic system for persistent packet loss in HCI
based cloud, named Flowprobe, which aims to enable the detection and cause locating of persistent packet loss for user-
space virtual networks based on DPDK. With this system, users can have a comprehensive view of the way in which the
packet traverses through the virtual network, the actions that the packet has performed, the positidns.that suffer packet
loss, and the causes resulting in the loss. Thoughtful evaluation has proven that the system can handle 576 packet loss
scenarios in virtual networks. Meanwhile, it has a good performance, wjthy the performance degradation of data
forwarding not exceeding 1% when the system is functioning. The system has been deployed in the HCI production
environment for about 3 years and helped solve many problems in virfual networks.

Key words: virtualization; software-defined network (SDN); cloud computing; hyper-converged infrastructure; data plane

development kit (DPDK); fault diagnosi§; microservice framework
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RIS S, BRI B 24T 4T 6 4% 3 Flowprobe
controller. Flowprobe agent 55 Flowprobe controller 2
[5]1# | RPC (remote process call) #4715, vProbe ]
AR HAE TR BRI AL, AR PRI A i 48 415 B
4 BB TG BRI B P 2 R AT AT AL SR I AL B A
Flowprobe agent. vProbe 5 Flowprobe agent 2 [H] {3
UNIX socket FEAT1F.

Flowprobe controller

Flowprobe Flowprobe Flowprobe

Data plane

Data plane

Data plane

4 Flowprobe a4~ &

5 #& Flowprobe [f1—MRIMZR ], IR DA%
7~ 5B Flowprobe ) TAEIRAE.

FH P M U (user interface) S BC B 300 €2, HIF
J& Flowprobe #RIM Dy RE. Bifi 5 F 7 ARG B 4% Im) T 1%

F| Flowprobe controller, Flowprobe controller X} At & i
ITHEEER A, K5, @‘Fh?ﬂwﬂ”@,ﬁﬂﬁﬁ SRy
R BRI &S HCI 1) Flowprobe agent .

Flowprobe agent *E?E@ﬁ.ﬁf i’])ﬁtﬂﬁﬂ 4 £
%Miﬁz%&@i}\u{rﬁﬁ)ﬁJﬁHHﬁn 1 (VM 1) AR K
K (vFirewall 1) 2216010 4005 B (viink) VE, Bl
PRI H 45 A0 AE 25 A W TG 2 (A AT 3% R, o il &0
vSwitch 1, vRouter 1, vSwitch 2, vRouter 2, vSwitch 3,
vFirewall 2. FRMECHE €. 4053 1) &AW 70 43 04 B £
WAAE R SR AHAT I 2847 A F ] UNIX socket
FRi 45 A1l Flowprobe agent, #i¢ J&5 1% 4615 24 Flowprobe
agent FE47H% A 4% 2] Flowprobe controller.

Flowprobe controller #4715 B ALHE (ORHK. ZTUAR
) g2 E g DU, BRINE BAANBEHE . Ar
i B 5 = 75 N2 FH AT LA I AR v APT 5% CLI 42 1%

By BEREAT VT 1R, % 45 R AT P AL R R,
EAHE R IR, RN R B EE vFirewall 2 I,
LRI 28 AT 9 (I838) H4eit

vFirewall 2 7£ 52 H & 15 &
A AR LLUE, BRRE BRI ECE (0 25 7%, 0 AN H % Rk
P UL 2 (VM 2). B AN PRI G R T %, BR300 B AN
AP RBRWLR H, A NS P L. Witk
DA, AT DA KR B BTG A P R BLAL A 7 3 T4

Y

—--—-» Information upload

] Probe packet

| Probe packet transferring in DP |

Packet injection

] vSwitch 3

-

5
;g-.‘u
'“‘.:::\:'. vFirewall 2
S

S

Data plane

Packet discarding

K5 Flowprobe &Gz

TEH T RIS 4.2 FTFIEE 4.3 75, XA R RSt
BT T R, DR RGBT mtEfe . KT
FE B e & TERIEE. 55 4.2 A4 T Flowprobe agent
F vProbe 11T, 25 4.3 114144 T Flowprobe controller
VR 224,

4.2 Flowprobe agent 5 vProbe
Flowprobe agent 1 vProbe FITEA LA G1E 6 AR,

System Construction &4 & % 105
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M ] I, Flowprobe agent i 4 ML R, 7051 2
F8 A BB (instructions receiving from controller)
PRI GR35 (probing packet construction). {4
FEANFE BB (packet injection and information
receiving) LA ARG B _EALHIER (probing information
uploading). vProbes I F1 9 & 73 20 il RIS IR 51 5 &b
FEFEER (probing packet identification and processing).
PRI S _EAEREER (probing information uploading). T
T & MR T REREAT /141,

Flowprobe controller

Flowprobe agent -

RPC server RPC client

Probing

Instructions
ivi information
uploading

Probing packet
construction
Packet injection & information receiving

Data plane
Probing packet Probing information
identification & uploadin:
processing i -

B 6 Flowprobe agent il vProbe ¥4l L RE 4244

84 ER (instructions receiving from controller):
F B FTRCR B SR AR 4R 4. BRIl e s s e ¢
AR X SE 4 S RAMETR TN, X L A AR IRIIE R
PRI SR B A A ﬁﬂ,ﬂ@@ﬁ#ﬁ%ﬁ?%?‘éé =H.
4 1 DPI %ﬁﬁ'ﬁ%iﬁé\%. 4RI PRIN B, S 1R s
ARA DL AT E WS 1 Fros. ik =5 e &
TS 4, 36 PR BRI A W] DA e KR 2 e FH Ml 5%
A, IR AIE 38 00 0 78 R 400 1940 2% 22 1 16 DY T8 AT 2
281 R BR AR A 5 M0 55 B — B, AASRIN 45 5L 5 vk

F 1 RIS n e B I
PRI G2 A A i B
P IPv4 BHTPV6, JHIPHLE, H (TPHLAL, F1E K/
TCP vt 1, H #u H
UDP Wi H, H 16 K
ICMP FA, ARAG (code), I (identifier), 515

106 Z %% # System Construction

BRI L) LB (probing packet construction): %
FEHRAR A ER DU 48 4 A (B B 5 R R I PRI, 7R %
THRGEL AR, BAVE A T IFIRA Scapy B Sk SIELER
D, (R AL) A ) 3t TR, P kR S SR e, e e« G
>, DTS T mT DA - PRI 60, 5 18 s . #oals
THT AE fey 200 BT 3 Xt PR 6 A0 T s 2 s T BA
PRI B A TE b 5560, 53 ) dE AT AR B, DRI, R FRIAR
DAL <Gt 7 ZE AT DL AR TR o 4 Xof 2504 1l 1 % o Mk
REFRI S PRk, FRATTBe v 1 — b G AR I o, e £,
7 TR B F . 207 TS 42,1 AT IR

ﬁﬁ@ﬁ]\ﬁﬂfg gjﬁq&*ﬁ%& (packet injection and
info matioh.re‘:eiﬁing): BTG BRI AL VE N BB

o T, FRMACR: s T A PRI 5

PRI AR 1) 5 b BRI (probing packet identifi-
cation and processing): AL TR 11, 2 X /4R
DAELFA TE 5 2544, Bl 2 0T ER E3E 4T DPI (deep packet
inspection) AT, 15 BRI L 771 4K (payload) H 4R
fa 4, AR TR S WEERNAE T N o kA5 5, Ik
XA S AT A% AL . R TR R0 Ak TR 4
MARETESE 4.2.2 T A,

PRIAE B _EAEREL (probing information upload-
ing): A Z A FOR ARG B 1m) BT 4435, vProbe
H RO AR IS S8 UNIX socket 14145 Flow-
probe agent. Flowprobe agent i Eﬁ?&;ﬁ%ﬁﬁ RPC ¥
PG S A% 1545 Flowprobe controller.

421 BMORE R
Tl T D R PR B e € . IR T,
CHRWIRL kR TPv4 A TPve PR, (R, HRI e
0 ZA A AR W 7 Bios, N IPv4 SRIELI A
gER R . AT IPv4 13k DSCP (differentiated
services code point, [X 73 A 55 ELARR) 67 H 10 2 MR EE AL
(reserved bits) F1 ) —ME NG hr, BARTF, FA1E
Pl E — A E R G . R B AL R E 5 0, FRATTHE
HECA 1, PIARIRIZ IPv4 B0 6067 3006

IPv6 4 £k 451 5 IPva BRI, oA I
A DSCP fir. &%} IPve KRR HHRN AL, W ] T Fric iR
WAL T4 3 Fh:

1) {4 AR IR 1Pv6 Hidk.

2) {1 1Pv6 3k flow label A 5 — LEAF.

3) IR k.

HI7% 1A IP R AR, I BTy Rz, 7% 2
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o flow label £ H 7 F IS AT, 258 52 A1 40540 #E
et . Bk, ZRE AT SR AT R e, AT
IPv6 4 i Sk b (I LUARF AR AR A G bl BARTT &, 3&
i1 1Pv6 ¥ & 3k 7 () hop-by-hop ¥ &3k, %A~
JiE Sk ZE R 8 R R, Options J& A A8 Ky, 3l
W 64 LURFI AR, HF Hoeh 0 HE T8 . FRATRE
WA G — 0488 1 RAE BRI S EuhL.

IP header Payload

* _

—

oLil21s 145 o
—

IP precedence Reserved

F’_/

DSCP \

\ ‘ ’

W,

% .
Bl 7 IPva SRR R 2

#£ DPDK % &, 1§ ] rte_mbuf 77 it $dE (.1,
LRI DPDK % K 1 5 22 S AT rte_mbuf, f AT
rte_mbuf HEE S S ROMEAT, DR, QSR ARHR HAR
HIERI A rte. mbuf, A4 B R 7 X #H A rte. mbuf #F
15 BT, I 9 & DPDK rte_mbuf %05 45 14,
o mbuf struct /7§ 7 % mbuf FIoofE B, HFHA—LH
€ BT A A, IR ATTAE mbuf struct HE LT
— A BSRE I 1Z rtembuf I EHE 2RI, AT
PAX}iZ rte_mbuf #E4T DPI /.

IP header Payload .

[ |
N

a0 Probe

extension |. )
nstructions

header | |
|

i Lo | D |

Header
length

| T
\\ i 2bit 1bit 5bit

Hop-by-hop header

8 IPve R B R

754 DPDK %5 R IR 5, IPv4A [ 1Pv6 Bds B n ks
&, Flowprobe R4t %11 T _LIRFRIM Yt 7 5. %

Qe 7 G n] AEAS Hode T DRk . AER 3t IR ) AR,
FHAEZ S5 U R AL AT DPI #24F, PR 2RI 11
B I E B I8, SORRE RS 1 X IR0l 5%
Fe R MERE AL

tailroom

|
theadroom
- > -

mbuf struct IP packet

K9 DPDK rte_mbuf %517 & &
422 ﬁ%@m%sﬁwﬁwﬁé\
IR @é@%ﬁﬁ&@XM%zﬁﬁ.
y ° B0 O S B A X

RS FB X

TenantID FFJE R B FL P ID
TaskID FRIRME—HR F9TD, 28 HUUID

DevName PRI 2853t 1 B 0L %% 44 7
IfName EPIRERZS R o S
HostIP AU 2 e £ P LE (1) EHLIP
MsgID 4 S ID, ZCR T P Sk 25 6 1 i

Philndex BRI RN 45 5 & 175, A — ARl 4

w1

SeqNum WIMELE TS, AR D 2 A6

4 2 h MsgID J&Hedi i 7 6 FR HU AR D, 3
3o 4 22 T DA ) H4R G % 70 0 LI ALL Phelndex
LT R4 101
MOl 15 23— A L B A 1 O 7
L B e KR (SR T AT DR 2% (L 5 4
et 5 A 2 0T, LA L 0

b CALLERE K T2 ] [ 2 4% Flowprobe RGLE AR IR

AR R ¥ 2 Kk 2 AN I, A 5w SE1E, [F)
i 5 8 5 B %, SeqNum 1 S IZ AR & — IR
WER R 28 UL, 1248 F R IX 73 EAR 4R IS B8 T
AR ER I AL

PRI A28 0 — A e 4L 2 5 2%, A7 T 25040 i 1)
vProbe Bl 231t 55 1% i #UL X 4% 15 £ %of 48 I 6 iR 4 A 47
M (actions) PA K FRERM R A5 B, ARG H X (5
AMGIAT(E B E 2, g UNIX socket 4% %] Flowprobe
agent. J UL I 286 PRI B 28 0 PRI AL 14T Ay 3 B A 45 4
W, Bk, IRIREE.
4.3 Flowprobe controller

Flowprobe % il #% 1) 40 D) BE 22 M 4 ] 10 P,

H & 10 AT %1, Flowprobe #2ill 2% = 2 8 /MR

System Construction &4 % 107
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R, S DR E Z AR .

fic & I UE AR (configuration validation): A5 H 32
LR WSO i A 2 A R PR P B L R N P T
R, KRR EH P E BAE, XL B A BT
EVEME DA S e PR B

B O ASFEALER (interface handler): A% HR B A1 57
SEHLXT AN RO EE T, i 10 HEg UL #:H. CLI 42
M. API $:1%.

Flowprobe controller

RPC Clicnt

Configuration Interface
validation handler

RPC server

Network Database

topology
handler

Path
reconstruction

Instructions dispatching &
information receiving

Flowprobe Flowprobe Flowprobe
agent agent agent

10 Flowprobe f I #EAMALEME

fic B Ab R (conﬂgu:r\atioﬁ\ Ig(')cessing)‘:‘ﬁﬁﬁ%
B GO B AN IR 7 AR, 1 R
Yoo {5 ECEAE. T 10 AT LU th, W00 VE AU
B AHEAF ) H 67T RPC % 7 51 (RPC client) 1 RPC
R %5 (RPC server), iX & K Flowprobe controller 1
T 5B B TE, RPC 2 ) by A R TG B 56 TF AR R AT 58
BN TE B ARG 2 DA i RIHE 25 0 8] 45 i o, 4 G 25l
Ik U)o R P P S AR R 5 SR, A A AR i )+ 1
PRI NS HOT EOR AR PRI XA 0 b 2 7 AT
DAASE A5 507 2y ) DA SR o 7, I S 3L HI 9 i 7 5 i 4R
IR, 32T RGBS, FRIK R RIAR S

WA 2% FM AL FEAR R (network topology handler): 1% 4%

108 # %% # System Construction

-

)

e i

PR #1775 SDN % 38 AT A5, 34T Rz 40000 25 1)
S, DUE T HRNNE EAH 25 G AT PRI PR A7 1) 2 2.

B 51 DPI ALFEAEEL (DP DPI handler): iZ ik 3=
A BT | £ 1 DPT DI RE R T /A A% H. DPT i fig
ST o R MR e R MERE R, IR KIHIT B, R 2AE
PRI 58 1% UA J& B I G PR 1T H ) DPI T RE.

T840 RS BRI (instructions dispatching
and information receiving): ZABH 71 T PRI AL IC B A5

B BfEAE R ik DPI B S EEE TR
3| % Flowprobe agent. b4k, 71 518 I8CK B %1 Flow-

probe agent =& gﬁﬂ% B. i‘%‘ﬁﬁ%ﬁﬁﬁ Python #E4T

S, o T (8 5 R R, BT F T Python
Z OB SR S R AR .

%1% E @A B (path reconstruction): 4% 5 2 11 5t

G M AME B A R ERINE B PRI e

JRE AU 25 vh R B R AR BR AR TSROV I AL 1 R,

B L BT R

1) #R4f5 TenantID, TaskID FHREME B BEAT 70 R A

2) Hi 4 Pktlndex, kUL 48 0% 5% AT 0, P 26 $H MG SR 40U

2RV RN I

3) 7 HEAUL 00 255 15 4% A (YD AR RERE R LI AT (AT BB AR 1 B VR, 19
BB REAAHLED F A RS LA 72 BB A

(A — RIS, FES5 08 2 o, R ARSI HE 4% 1
%[0 K47 A UL Pktlndex %%‘ﬁﬁ\g@ﬁﬁﬁwm%i&
G SR R A R 2 1 R 2 R
@umz@&ﬁﬂ}ﬁ&mﬁ%ﬁm;@ YE\ (inject).
B (in). HHK (out). 1AL (delivered). ZEF (drop).

ST T N AT UL £ B AR B A

T A, T R CAE IR X PR AT XS N 4 e AU R 24
VA% b AR R R R, BRSO AT N N B AR 1)
(B 5 A, KX g e ] 5 FRATTAE ) Pktindex KA E &
AT TR ) 58 J

5 (database): 1AL B SR ARAF R NC B
fFE RIZE R4, Jim £ R RPC 25 7 b (1) 1z 7]
SiRVLE (F @B E A, W) I S R, RPC
P i 3 18] 25 T i — A ME— PRI 1D, BI 3% 2 Hr
TaskID), 2 #4 TaskID [ ¥ 2 #4750 1), — BRI
G B B 58 RN AT 37 203 (] 45

5 RGTRe e R
Flowprobe RGER(E IR & 1HE ™~ Mb &
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i H AR SN A

T 3 F 2 N, SO RA C &y ] 7RIS
fREEBE LG i P2 i aCloud 2. Z ARG AL T ™
& B 7= S AR, X 582 Foft ki 0L ) 4% 45 45 5 4 i B
HEAT T s A, 45 KR WLE 576 Mg scrh i aT L
SEE RS EAASI. B2 R, BEAESE 5.1 15X} Flowprobe
DI REEAT B UE, 7E28 5.2 19 X) Flowprobe FI1EREIFAT
VAL, DIREIRUE R TE— N H 3 & HCIL & & i i A~
SR BT, ZERE N A — & HCL & e E 2
[ ), CPU It & A: Intel(R) Xeon(R) Platinum 8260
CPU @ 2.40 GHz, 24 ¥, 128 GB W%, T REMIR &8
— ANEANE HCT =ML _L3E4T #9, Flowprobe controller
Fl agent ATTETE EHL CPU ELE N: Intel(R) Xeon(R)
CPU E3-1231 v3 @ 3.40 GHz, 8 ¥, 32 GB W 1f.
5.1 Flowprobe R4t IhgELEIE

AN ST Flowprobe 3 fg ?‘Ergﬁiﬁ; -

Wi 11 PR A S8AIE Flowprobe Dy e fiT I I 2% ¥
b, B 3 AR, 3 A RIS L. 2 £ R0
. EAE R, BB A A R,
AR A AE T — AP TE ENL B — sk
], X s [a) i A VXLAN $H7 1845 FUR A F 25
B 11 Hh 4R AR ] R AE R Rl 1A B AT )
“Pir i B BT A9 P 2% BR D RE T AR . AE 1% St bonT DL
XA ELN T3S . DGR PO A P
IR 286 KA G o (1 << 32 3 PR BRI Ty g BT AR S T i
Flowprobe ZGt/EIR(E M RLG 7 it b1 B ST,

B 11 # Centos7-Kafka. Centos7-MongDB.

RERh FATEIIE

Centos7-Mysql /& 3 ML B HIAL. FAT1HE S fE M 4% 1E
W HRAS R H1 Centos7-Mysql 1] Centos7-Kafka & iz
Flowprobe Rl (I8 2R, &5 R a0 12 Frs. A 12
(R 45 SR e, AT DL T b 380 PR 6 7 R A0 D 2 o ) B
REEAE SR T AT N & UL T o
FERITE FHLEAE .

B, KRGO B 1 X T Centos7-Mysql
REFOATLIRI % H, PR RS (R RE RN, 45 SR an &l 13 Fros.
AT LU 3, PRIIAS AL 2 Ar 2] 1 Hﬁu‘ﬂl[‘% ) 8L T,
U\&ijﬂméﬁqjli‘ﬁﬁ"]!ﬁ?: &%M B % 750 2% R
%E,ﬁﬂ]‘@?ﬁﬁﬂ%ﬂﬂ% 1 ()86 B, R A
A 2 MM 2 B AR, FERGES [FIRE BRI, 45 R
WK 14 s

H1& 14 7] L, Flowprobe Z 475 A] K #E b 52 A7 H
HH T A ) S 2 DA% I 4 e B £ 5 A

IR SIS AY 2 Flowprobe ] #1157 292 14: 25 £, B
W) 28 e 7 37 5 R B — /NI A3, AR R A TR AR
ZZ W, Flowprobe 45 1] LAXT 576 Fh R 400 X 4% 357 524 25
0,58 W 2% v W7 37 SRk AT IR B E A
5.2 Flowprobe Z %4 aE1T(h

ANFIHEXT Flowprobe RGEHIMEREIEAT A, 4 15,
Kl 16 77 5l & Flowprobe controller Al Flowprobe
agent ff] CPU ZYRYH#E, BB mI40 ,\flévgvprobe controller
¥4 CPU % EIHFELITE 2.5%, Flowprobe agent [f]
CPU ﬁ?ﬁfﬂﬁaﬁg\%ﬁz%.

£ EEEN  C BE N EErre B REfE [ SREE @ Ok

Centos7-Kafka

L2

DR EmE2

R4

IDFEEEEL

K] 11 Flowprobe ZhHgLeiIE i+

=13 Centos7-Mysal
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RS > EEEE

PR

oru

MO

0]
=L :

mO:

s

EREE

Pv6

Centos7-Mysgl

ethd

=R

Centos7-Kafka

(eth0) 192.168.1.21

© FEmsE.

© sEscEeAs

AL

=amO :
EE

Centos7-Mysql BYES
eth0 (192.168.3.20)

101090202

a3 fERmEmE
1
1

101090202

-
o

L5

pREEEl  BEES
ethl (192168.31)
etho (1921682.2)

101090202

SR

mO:

B

TSR .

SR

mO:

iy

BREE

PSR > ERAERN

Centos7-Mysal

ethd

L

Centos7-Kafka

(eth0) 192.168.1.21

10.109.0.202

© ESEHLE(E : =41 (10.109.0.202) vxlani@fE -> 341 ( 10.109.0200) vdani@fEL

© sBIuELA

s gRER
1
1
10.109.0.200
+ \ \
nRBEER  GIES \ -
-

eth (192168.2.1)
eth0 (192168.1.1)

10.109.0.200

RIS

oru

. ‘ MO

Bid

TIEER

PSR R

RS > B

Pvs

Centos7-Mysal

&tho

EEHIL

Centos7-Kafka

(eth0) 192.168.1.21

TP

© wEzEEaE

DRSS

SN

EEE

P -

DREn femEmE
ethl (1921682.1)
etho (192.168.1.1)

10.109.0.200

el fexmE
il
il

10109.0.200

Centos7-Kafka ~ BEES
etho (192.168.1.21)

10.109.0.200

K 12 Centos7-Mysql [ Centos7-Kafka &2 Flowprobe #RMll 45 R (1IEH)
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FEsE > BN

13Q

N

\.'

f=s e

IPHHYRRZ
O (1P

E-d

EEH: Centos7-Mysal

[ZI=H] eth0 -
B&

FISSER . =L e
AL Centos7-Kafka

B (eth0) 192.168.1.21 -
s

L : Tep -
&0 80

FraER

Ny s
eﬁtos7-Mﬁ;ql‘['ﬁJ Ce
y

IR
IPiRRE

oru Ome

E
ERML: | Centos7-Mysal

:=H) etho -

86

g N

EHHL:  CentosT-Kafka
:=h) (eth0) 192168121 -
Y

B e -
=0 80

=xeE

@ FREN. BH : SnESESEannssy  SRERnsns

© sEEmEes

R
=m0
S -

Q mEImEesl

BREEE:
=
B

EEOE

-

Centos7-Mysq| RS

2th0 (192.168.3.20)

10.109.0.202

i3 BuEE

1

1

10.109.0.202 \ \
-

-
Pzt izEal fEREEE

<thl (1921683.1)
ethl (19216831}

10.109.0.202

ntos7-Kafka & Flowprobe #RMI 45 5 (A S E% H4AS 1 RIK)

1
© FRm. FR: EnEmsmwRaR, SLSRESER
© mEmEes)
o CentosT-Mysal  BETER
#EAO: eth0 (1921683.20)
EEE: 101090202
© semmEesn
ez B3 pEmER
= 1
o 1
EUE: 101090202
- \
: : =
© mrmEGan \. -
DRESEL  BAES -

ethl (192.1683.1)
eth0 (192.168.2.2)
10.109.0.202

&
EBUML: | Centos7-Mysal

AO: etho .
B

mesm:  mun -
ERfL: | CentosTKafka

folal (0192168121~
£

ECTIE -
wO: %0

=REE

©

© srme
SRz
s
s
BT

© sEmEasN
nFEaE:
=
5
EaE:

10.109.0.202

FSEHLES : 34 (10.109.0.202) vxlani&fED -> =41 (10.109.0.200) vxdani&fEC

U pEEE
1
1

10.109.0.200

pREaE  GES
eth1 (192.1682.1)
ethl (192.1682.1)

10.109.0.200

K] 14 Centos7-Mysql [f] Centos7-Kafka /%2 Flowprobe R 45 5 (G 5 i 28 2 W 125 )
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@
S
s
B
e
=)
=9
)
0
N—INOTOoOWMOoOAWVNODOoOWULTI-—A—WV oAl < \O
DO ANTOO T —~NNOOTON—=00ONI>O —
SR AR TRAN SRS E SR ITRAR D NS
AN~ ATTAIANAT-IAATEDN =T O~ O —
aynmAdaTnmAaYe AN TATNe TN
00NN O OO~ —— — AN
il iaio il ia il i AR i AR AR B IR R A Ky Ry}
oo ononononononeonononon
[a Na N\ Ne Ne Ne\ Ne NaNa e Ne e No No Na o Ne\ e Ne Ne No\Ne No N Roll
I} [
YRGS
K 15 Flowprobe controller CPU ¥ i H #E
0.25
-
0.20
@
S
~ 0.15 F
-
5 L
= 0.10
=)
=9
O 0.05 F
0
N—nNOoOTOAoOWVLODANVNOoODWLITII—AN =V oA O
OO~ ANTOO TN —NUNOOTON— 00O N> O —
EE RS F oA NS E SN AT RAR T nS T
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