EX HZHEQ| QoS BEFS fot =AU S| 4A ¥ dSEA
Design and Performance Analysis of Framework
for Guaranteeing QoS of Robot Components

Jae—Seok Lim(jslim@cnu.ac.kr), Moon—Haeng Cho(root4567@cnu.ac.kr),
Jae—Yeop Jeong(iwis023@cnu.ac.kr), Cheol-Hoon Lee(clee@cnu.ac.kr)

Qo
A% CPUS] i} 31 541 7140) Wl vESL 7uke] 459 Auls 23 el te AT
VA9 5 e 6 S0 SR, 2 AEEols 2ol Sae S FE5] S 18
sok s, o)% A9lah7] 9ol 2i ALES OIS TS AEIES] QoS wA tiE A7 4]
TR, 23 FEUEY QS ARVES A3k Holele] 55L Fsabl stol R0 £9Y
& 402 G, QusE BAToLA olelt m3e] A5t Bge A ¢ e =Rl
A ALE R 25 EPE A =
Sh= QoS TARHRE A1 TSI T Qosel a0l e
AR A AN,

Q
=
2 Mo
oo
o)

B SA0 X5 MHA 22 | ZEHE | QoS Manager | 3|13 |

Abstract

The growth of CPU and communication technologies have made an important contribution to
the development of the network-based intelligent service robots. Robot software must
guarantee the correct execution and safety of the user. To achieve this, it is highly required
to research how to guarantee the QoS of the components which organize a robot software. The
QoS of robot components aims to execute the component stably by processing the data stream
in a correct way. By guaranteeing QoS, we can achieve the intelligence and stability of robots.
In this paper, we design and implement the QoS framework to guarantee the QoS of robot
components on robot platforms with limited resources. We also measure the response times of
QoS requests and present the performance analysis results about it.
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1. Robot Middleware

1.1 RSCA(Robot Software Communication
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1.3 RTC(Robot Technology Component)
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Execution environment for RTC=RT-Middleware(RTM)
b #RTCs can be distributed on network /
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2.2 QoS Diagnosis
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Environment Description
CPU Intel(R) Pentium IV 2.66Ghz
Cache size 512 KB
RAM 512 MB
Linux Version 2.6.15
GCC Version 4.1.0
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FHEAt A AFUE 13 28 a7 vz s
22 3 FsstE R QoS ZHYYaE A Bzt
A ALTFES 8T T F2 g AATS B
Uk HEVE 38 7HE-eF AR v 27]E 2
225 2337 wiol QoS AukALES WA R
QoS ZHAY A= o|efdt NAtES FXE] fluke]
AL Adstar o) & s|As] fdEl ALEY RER
Asdech e AEAE 39 A 85 v A
122} 7H8-% Al2adl vl o] A7)l 27] ufite]
273 QoSE UEAZ F SIS HEVE 394 &

)
Ptk vhos AEUE 4 94 QoS $ukke

N

ANAAT, Ak 2T mele] 2717k FA F9ot
Sel] el ol 7Fow AQUYe] JFErh

++ Initialization Resource Manager!!

+++++ Qo5 Monitor SCart +++++
|[System Memory] : B1E0KB |

Component] : Qo5 is Requested before lsec.

++ [Q03 Diagnosis] - Qo3 is detected!!
t+ [Resource Allocation]
-— MEMORY allocation : 2900KEE complete!!
-— Current System Memory : SZ260EB
F> SUCCESS!! QoS processing complete!! : Component[1]
** Q03 MANAGER's Diagnosis Time : Susec
*T Q03 MANAGER's Negotiation Time @ Ousec
** COMPONENT[1]'s Negotiation Time : 3Jlusec
** Total Response Time of COMPONENT [1] : 40usec

: Q05 is Reguested hefore jzec.

t++ [Q0% Diaghosis] - QoS is detected!!

++ [Resource Allocation]

-— MEMORY allocation : 3100KB complete!!

-- Current System Memory : Z160EB

=x SUCCESS!! Qo3 processing complete!! @ Component[2]
** QO3 MANAGER's Diagnosis Time : 1l0usec

** Q03 MANAGER's Negotiation Time : Ousec

** COMPOMENT[Z]'s Negotistion Time : 30usec

** Total Response Time of COMPONENT [2]: 40usec

Component3 : Q05 is Requested before Ssec.

++ [Q03 Diagno=is] - Qo3 is detected!!

—-- Diagnosis result : 3Y5 MEM: 2160KE

i++ [Q05 Megotiation]

--Current MEMORY usage = Z160KB

:: Negotiation Rupture - REQ_NIN MEM Z800KE
FAILED : 3ystem cannot satisfy Minimum Qo33!

=> FAILED!! Qo3 processing incomplete!! :  Component[3]

*T Q03 MANAGER's Diagnosis Time 1 leusec

** Q03 MANAGER's Negotiation Time : 4usec

**% COMPOMENT[3]'s Negotiation Time : &3usec

** Total Response Time of COMPONENT [3]: S3usec

Component4 : Qo5 is Requested hefore 7sec.

++ [QoS Diagnosis] - QoS is detected!!

—-- Diagnosis result : 3¥3 MEM: Z160KE
++ [Qo% Megotiation]

—--Current MEMORY usage = Z160KEB
—--Minimum MEMORY Request = 2000EB

++ [Resource Allocation]

-- MEMORY allocation : Z000KE complete!!
-— Current System Memwory : 160EB

> SUCCESS!! Qo3 processing complete!! @ Component[4]
** QO3 MANAGER's Diagnosis Time : léusec

** Q03 MANAGER's Negotiation Time :@ 4usec

** COMPOMENT[4]'s Negotiation Time @ 73usec

** Total Response Time of COMPONENT [4]: 93usec

req_mem: ZS00KE

req_mem: Z200KE

++ [0Q03 Monitor] Thread is desroyed!!
++ [reg thresd] Threads are destroyed!!

Program END.
[rootBewchoil-linux gos_wanager] #
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(29 8191 Qos =eleleltel 52 dgasA v
= ek 2ol QoS TeAYE QoS 8ol o
QoSE WHAZ 78R Aol ekl FA A4S A
FHoA QoSE WASES AAL A 4
FUE 39] 395t 2o] LY QST WEAZ 5 81
£ 3%, QoS ZAYAE olele AHFE FEE



EQ9| QoS HEZ 98t =3

U= EA R

0|r
HI
1z
o
(6]

A SA o eA HEAER stolg th 3o of
2le b F83% ARE AT o=
QoS ZH A A7 HAEAES] QoS 8.4 tht 100%
o] Bo] opjel, QoS AN 2ol Bl A
2 99 HE APl 8PS AT o] BHAS
Lheha,

& 29

il

3. QoS Z|Yp=9| & %é’g

el et Alue] e g2 & =il 7
SN EE EE] wﬂw oS £33} 1ol vl
SN S SAAFE 4 A55HAT

G 5UE F AER sfel 10 AES 53, F 50819 4
2 B Wit Are Qeem, BelE pstmicro

second) ©t}. HESF sleep() S5 AFEE 1x9] D o]

i)

£ 1 Y5 2ASYE o] &3 2d=e] FHusl

(context switch)& A s} Th gt proc A

2Hlo2HE stEgo] JHE Ao AR QoS
] s

QHkALE Aeto| ) R P& Aol Ao

P Al A7) ditell QoSel At 2
AF7NA AT

o

H 7. QoS Z|AT 9| sAlAIZt

AZHE | AxHE | AZHE | AZHE
k9] (9) : > 3 4
HHALE EITH 9.74 982 | 1548 | 156
QoSHz|Xte| XHHBA 0 0 3.42 3.5
Xjeita|xtel RFISA | 31.04 | 31.06 | 639 | 72.36
5 Az 40.78 | 40.88 | 828 | 91.46

(3% 7]¢] Aol A HEHES] QoS L4 tisl] HE
UE 13 249 FA] 84 7hsd 49 QoS Z#H 99
9] F AT FHit Ouso2 SAHFH AT QoS
2G4 o] o] FolA = A= Al F A E o]
A=), AEYE 337} o] A 8T x}olak uL&A]

t

2o A2 QoS FlukAkg 1dk s A 9] QoS 91t
AR EAZ QIFE 33} QoS AL FY e FHS
A7) wZolt), ek HIEUE 33} 4 Ato]o = 3
AZFe A Zpo] 7} WA S, o= QoS A EY BE
Wiel A EE QoS 23 A Fol . wii
olth QoS 844 e Ha a7 Adge =
A Qe A of el tigk JA} o] FolA o, v
of 7hesithd Abel S ofe) AdEdg HES 5F
&t7] T’LHT':Oﬂ aRbEe oW st wAshs Zlolth

H 8. QoS XA AlZt
b2 (us) HEHE] | AZWED | AXHE]Z | AEHE4
ABi 31.2 31.4 67 76.7
A 30.8 30.8 66.8 75.5
A3 31.2 31.6 67.8 76.3
A4 30.6 31 67.2 75.5
A5 31.2 31 67.4 76.3
Asle 31.6 31.6 67.2 75.7
A7 30.4 30.6 67.2 75.7
A8 31.4 31.2 67 75.7
A9 30.6 30.6 67.6 75.5
AB10 31.4 30.8 67.8 75.7
T 31.04 31.06 67.3 75.86
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