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Weave tile: Near real time processing and visualization
for massive monitoring target

HirosHI ABE!'® ToruU Furusawal:?) Kazuya Okapa2:©

Abstract: Many containers use as instances of microservices due to the popularity of container infrastruc-
ture. The number of instances that operators must manage has increased when compared to managing
existing virtual machines. Also, a large number of instances, such as IoT devices, edge computing equipment
and connected cars, actively connect to the network, and send and receive data. In this study, operators
monitor relatively large 10,000 targets in near real-time, which is difficult for operators to monitor with

Vo01.2020-CSEC-89 No.19
Vo0l.2020-10T-49 No.19

2020/5/15

7Y A4 LAR[{R{E

existing monitoring systems. We propose ” Weave tile”

real-time.

, a mechanism to visualize monitoring results in near

Keywords: Monitoring, Near real time processing, visualization, big data
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Fig. 1 Weave tile architecture
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func main() {
cpus := runtime.NumCPU()

runtime.GOMAXPROCS (cpus)

conn, err := net.Dial("udp",
addr:514")
if err !'= nil {

os.Exit (1)

"reciver ip

}

defer conn.Close ()

var utime = AX—b@Dunixtime

var target = 10000

var sec = 60

rand.Seed (time.Now () .Unix ())

for i :=0; i < sec; i++ {

for ii :=0; ii < target; ii++ {

msg := fmt.Sprintf ("%d %d %d4",
utime, ii, rand.Intn(3))

go conn.Write([Ibyte(msg))

utime++

time.Sleep (time.Millisecond * XIZMHIFELE
EI V)

3 747V Y —Aa—F
Fig. 3 Client code
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$IncludeConfig /etc/rsyslog.d/template.conf
:fromhost-ip, isequal, "client ip address" -/

var/log/remote-udp.log;status

4 rsyslogd D% E
Fig. 4 rsyslogd configuration
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fname = WHROTZT T 7 AN A 0
df = pd.read_csv(fname, names=(’time’, ’id’, °’

status’), sep=’ ’, skipinitialspace=True)
df = df.sort_values([’time’, ’id’])
t = AX—F@Dunixtime
for i in range (10):

create_graph(df, t)

t += 1
files = sorted(glob.glob(’./img/*.png’))

images = list(map(lambda file: Image.open(file
), files))
images [0] .save (’./img/out.gif’, save_all=True,

append_images=images[1:], duration=1000,

loop=0)
def create_graph(df, time):
df2 = df [df.time

timel
status = df2.status

status.values.reshape (100,100)
ax0.imshow(Z, cmap=cmap)

plt.savefig(’./img/’ + str(time) + ’.png’)

5 BUOHHLET—KIT, WK

Fig. 5 Log read, processing, generate images
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Fig. 6 Generate GIF animation
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Table 1

SR

Environment

N—=RKJz7T
CPU

Memory size

SuperMicro E300-9D

Intel Xeon D-2146NT (2.30GHz/8 cores)
64 GB

NVMe SSD 1TB

Ubuntu 18.04.3 LTS

Disk size

(O}

x® 2 REEATYERET I
Table 2 Packet per seconds and received logs
¥ PpS [ERZE S
1% 10,000pps 10,000 17
10 # | 100,000pps | 100,000 17
20 # | 100,000pps | 200,000 17
30 # | 300,000pps | 300,000 17
40 # | 100,000pps | 400,000 17
50 # | 100,000pps | 500,000 ¥
60 ¥ | 600,000pps | 600,000 17
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212 NVMe T#EfE 7z SSD 2 ITBH##H L TWw5. 2
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1Gbps DAY FT—2Z A v FIZHFEZ LTWS.
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PEFHLUZ. 1B»S60METO UDP NT Yy v&2 25
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o JiiEE&K 2 TRT.
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REEMEIZ T 2RI ND DI TR WA, /Sy MZEL
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for i in range (10):
t_array.append (t)
t 4= 1

Parallel(n_jobs=10) ([delayed(create_graph) (x)
for x in t_arrayl)

def create_graph(time):

df2 = df [df.time

time]
status = df2.status

Z = status.values.reshape (100,100)

ax0.imshow(Z, cmap=cmap)

plt.savefig(’./img/’> + str(time) + ’.png’)

7 EHRAE LB DS

Fig. 7 Parallel image generation
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Fig. 8 CPU core scale evaluation
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6.1 UDP ZfEFa—=v/
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U, ZHhF0OSDY Ty ANy 77y DIERED T,
UDP X7y b2 Ry JUTWBRETH-72. ZOH
REWET 572012, /ete/sysctl.conf IZEL R ZEF L 7.

net.core.rmem_default=8388608

net.core.rmem_max=8388608

Zhizkh, UDP X7 v b oy FidEIEL,
10,000pps @ UDP /%7 v b % rsyslogd W2 T3%EL, 77
ANANEEZRADZ 2R LT,

6.2 2RDUNIEREH]

AHFZETIE, #Y TR A LB U TORGLY 2T
LaFEB U, TITOURY TILEA LITDWT DMBLR
Iz DOWTHRR .

ZfELT—XIE1 7 71 I)VIT syslog T & U TRk
INTWL., 20770k 1 2 —E cron iz &b, 1
Jua—7—Yavhfrbind, 774NV EEFLSKLO S
F7ERERTBITIE, BT —YarHiORI T AN
U—F7—YayEOuT 774V D2D0D7 74 )L
TEBENDD.
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NODEPEELEDF 2 -V I RIRXA—RERD,
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Fig. 9 Processing images of image generation

GIF 7= A=Y a VEERIELZ LITRI L.

9 IZMHEFH OB S EBMRT S, WH 1, WH 2, A0
3T 5 MBI XN S graph generator Z HIKT 5.
graph generator (ZfFEMRHZ/NXTA—RE L THZAL 5.
graph generator {2 5 AT DM ZIEE L 725G, 55D
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M6 HE LRI 10 o h 5 BHRMHE T2 7 — XEFD
Hpeds. ZLT, TDI0MHOT—XEH, 107
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IND. W0MRDT—RENFUZLTWEZ s, 51
53D GIF 7= A —¥ 3 VIZHila] graph generator 234K L
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5HLDEFERD.
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AW TIX CPU 27 A — )2 HE LT, WHEHOI
FULEFMI L7z, L2 ULARAS 53.1 #iTlk, CPU a7»
2O ETIHNEHEEIZ R EREVRONR L o7, 37
B4 DRI ENBGR L 72D, 2 7D 10 DI
ORI T Uiz, ZOUNEELEIE Python Dilfi
FULERREIZ, A€V RICEASWAZLET — X% & CPU
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% Z T, Multi-access Edge Computing (MEC) [14] @ &
ST % S Ek, R T RN U KGR 2 g T AL
TRV —ANEEDD I LT, WEESHIELZ LI
LD WNBOBEE AT VT T LI ENARTH D L
ERB.

AIFRTIEY A 78— CAEZEUREDA VARV A
BT 7aA InNzgEEEL, ThODAT—X A%
BT 27200 MMMAZEZHIE UTHEELRZ., AW%EE N—
Az U, UDP X7y MfElRZEMNT 5 I 2 TAT =X
AUNDEEERTEZeDTES. FIAIXMHERERIC,
Global Navigation Satellite System (GNSS) 4> 5 U5 FI 7
ISR DR E NS 5 Z 2T, XA IVRIZERBIL T
W AT =R AMERE, HRicxy U 7$ 52 L ThE
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