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Dyas: Sending Buffer Management Middleware
for Dynamic Bandwidth Control to Improve Response Time
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Abstract: In the era that robot is connected to the network, securing the bandwidth of urgent data in a system supporting interactive
service is an important subject. In this research, we propose middleware Dyas (Dynamic bAndwidth control System) which secures
bandwidth for emergency data transmission regardless of network load.Dyas is a subsystem that refers to a single resource such as
CPU time and memory , Thereby controlling resources for each process and ensuring responsiveness for each application. The
purpose is achieved by dynamically controlling the resource amount calculation for each application according to the load and the
transmission buffer control for each process at the OS level. In comparison with the case without this proposed middleware, the
response time decreased by an average of 37% and at the time of loading by about 63% Also, almost 100% bandwidth was secured
even when 90% load was applied, Indicated.
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Figure 1 Configuration of reference and chart number.
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Figure 5 Organization of the Dyas Traffic Control
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Figure 7 Measurement interval of response time
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Figure 8 Response Time Comparison (Total of 3 units)
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Figure 9 Response time cumulative frequency distribution (3
units combined)
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4.4 BHEV 5472 b TOEEE

4. 3HiTIX, v hU—27 OARIL 80%D 1tk -
THEY, 205D HILIERZENTWDIRETITo 722
EMB, 0% 5 90%D Ry U — T Afif x5 270
ATHLRBEO LV AR ANELN D DFRETH -
2. T2 T, 208X T I9A4T7 2 hEEEHOL,
F7-, vRy MNEBNIZE L7 S REA RS X T
2 (Rasberry Pie)Z %] L, 100Mbps D /L—Z |2 L D
R ERGE L=, 7 A MRS L7ZBREE A2 K 41
~LTz.

# 4 TR NERE

Table 4 Testing Environment

CPU Mem 0s B
P Coreib, 4GB Ubuntu 1
1. 2GHz (4Core) 10. 4
7747 b Coretex—A53 1GB | Rasbian 10
1. 2GHz (4Core)

Dyas # /R H O =S R T 572D12,4.2
HilFEAE, QVGA Bl 1 7 L — A9 5 230kb
T—HY A REEEL, TOEOFEH L AR A
2 A LNERER L2, 4.3 filloor Lz TR T,
MR A W =GR 21T o 720y, SRR R AR
MOFEON B LIC XD BRREN R D Z L
o, HERMEICXVIIVEZFHRIT 22 L2 AR
A =%y b AW ERIC K 2HEELIT o2,
FERAER 5, FHMEOALORERZX 11 IZKR L
7-.

£ 5 AMEEOL AR R H A L(sec)
Table5 Response Time Comparison (sec) with under load
(Dyas £V (W), Dyas &L (W/0), ¥, #EY¥ERZE, KIEH)

0% 10% 30% 50% 70% 90%
iy [ With 0.37 0.38 0.46 038 | 0.39 0.38
W/0 0.96 1.09 1.35 1.71 2.72 8.81
1EUE | With 0.03 0.03 0.06 0.03 | 0.04 0.04
i 7 W/0 0.04 0.06 0.06 0.05 | 0.06 0.07
| With 0.49 0.51 0.7 0.5 0.56 0.56
fit W/0 1.13 1.3 1.53 1.89 | 2.94 9.17

FER XY, 794 T FEHI0 B TOAMELER
L7256 OFHlfE R 5, Dyas 7Y (With Dyas)
TIERy P OARDBE WAL, BED
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VARV AZA DEZERLTNDZ BT,
Dyas # L (Without (W/0) Dyas) Ti, AfNE<
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Ntz (K10) . 2D &b, L—HZ RN
PREE L TW A HIR NI DWW TIE, R TR WS
BICITHERENRIE SN D Z E b o T

(Sec)
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8.814
9

4.122

2721
2.081
1345 1.466 1712
1158 .
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Response time (10 units) when load is 0% to 90%
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