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Abstract: Flexibility and reusability are becoming increasingly demanded in the automobile industry where
changes in the environment are accelerating due to implementation of advanced driving support systems
and automatic driving. In order to support them, standardization of SOME/IP (ScalableService-Oriented
MiddlewarE over IP) which is a service-oriented communication middleware is proceeding. Performance
requirements for communication middleware of in-vehicle network include delay until establishment of uti-
lization of service and real time property of communication message. In service orientation, it is necessary
to dynamically design the network in order to construct the whole system by linking the services on the
network. It is obvious that overhead is generated in an in-vehicle system which has conventionally designed
a network statically. In this research, we measure and consider the communication establishment delay in

Performance Evaluation of Service Oriented Middleware SOME /IP-SD

Service Discovery of SOME/IP.
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3. Service Discovery

3.1 H®

Service Discovery(BAF [SD] &\ 95) & IR HATEEZR
Y- RAERRUEF 2T 2888 TH S. SOME/IP
BHY—CABHI NV =T THEdD, V7 b7 =T
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flatbt, YAT7L%ED EFS. Lo TH - 2D
WEREL, BEEZMELT 2HEIIFEECER IR ->TL
5DTHB. Y—CAZRMT LY AT T r—> 3
VX offer message, Y —VYRAZ2FHAT L7514 T TS
) —¥ a3 vif find message % ¥V FF ¥ A MEfEE L,
EEHENL 2 AR D,

3.2 SDILBIIBY—EREIFAT Y NDEIME
Y—UCRETIFAT Y MIFUFD 3 DD7 = — A7
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(1) Initial Wait Phase

(2) Repetition Phase

(3) Main Phase

3.2.1 Initial Wait Phase

924726
ZD7 z—ATRIBESINEKHED., 271072
PEEL T2 % — Y A D offer message % %(5 L 7235
&, 7747 ¥ M Repetition Phase ZRIX L, Main
Phase IZ[HE# 5.

H—EZR
7547 v hERKIZ, BEINZREGD. 254
7Y M RRBEDIE, Z{E U7 find message 1ML X
N3, k-T, ¥—VE XD Repetition Phase ZRIET
Z & EiR.

3.2.2 Repetition Phase

Z D7 x— ATl find message & offer message % J\>

FAMITREEL, MW@ EH BT % TREIZ Y 5.
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Repetition Phase \iZ A% &3 <, 72747V ME~
NVFF ¥ A N#fFI12T find message ZiX(ET 5. #£[F
INZAY =V DTARTIK FndCnt IZTAHAT Y M X
3. FndCntH CltRepMazx & — U 7-54, £7-1X
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T, offer message # L=F ¥ A M@fF9 5. Y—EX
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DERKETH S SvcRepMax (2 < £ TH— ¥ A&
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3.2.3 Main Phase
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7547 V6 b find message % %5 U725 E DA,
offer message % %{573 5.
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Phase iZ & > T offer message DE(EEIANE L5720,
TIA4T VRNV —CADRB XA I V7T & 0 BESHENL
BIEIZAE DTV EEZ NS, SH, FffeLT, 7
Z 4 7 > b & listen mode, ¥ — ¥ A& offer mode & U,
F DG OBEMNIRDONRNR—V%2EZ 5.

1 DHOMEHSL ORI ZR 3 ITRT. Zhik, —F
AMEIZRE L, ¥ — ¥ 2D Repetition Phase D &HH] D
offer message |2 CEEHELBTONELETHD. ZDH
BT, 7747 MEHAT Initial Wait Phase DRt
43, offer message # KD Z L1275,

2 DHDBEEMHNORNZR 4127, ZhiE, -1
ADEIZHEI L, Y — ¥ 2D Repetition Phase ® 2 [#]H
PABED offer message 12 CHASHENIATTONELETH 5.
ZDEGEET T4 7 ¥ MEEK T Repetition Phase D A v
=V ERML GO ks, FAEERX (1) 2
BT de, AvE—VUREEBNZ B T LI 2
IR TV DT, 7747 ¥ N OEKRFH HHE S [FBk
L TwL.

3 DHDBEMNLORIER 5 1IZRT. Zhid, —E A
MHEITHEI L, ¥ — Y AD Main Phase 1Z3%f5 & 115 offer
message |2 CREH L VITONEEETHL. ZOHEER
27747 MEEKT Main Phase D A v & — V(3 & H
DD &IZi 5.

A DHDBEMLORNZR 6 1TRT. ZhiE, 754
7V MHEIZAEE L, ¥ — Y 2D Repetition Phase DA
@ offer message IZ CGEEM TN EHBATHL. Z
DEEIEY — B A D Initial Wait Phase DR 5, @IS
METHITRE A 1915,

4.
4.1 FHEIREE

SOME/IP OM:HE% Flis 512472 > T, GENIVI 23
i3 % SOME/IP 71 k 2V DEETH % vSomelP % fifi
AU, SRIOFHECHALZNN—Y 3 vk 2.0.1 TH 5.
e e UTiE, AFZ2MHELZ.

e ~"— F : MinnowBoard Turbot

— CPU : Intel Atom E3826 1.46 GHz Dual Core
— A EY :2GB DDR3L RAM
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Main Phase

5 JEfEMLNSX—2 3

*& 1 vSomelP DT

B =
repetitions_base_delay | 200[ms]
repetitions_maz 3=l
cyclic_offer_delay 200[ms]
initial_delay_-mazx 100[ms]

— OS : Linux 3.19.5

ZDHR—NF% 2 DHEL, Ethernet ##&d LAN 7 —7
AT & o THaRE, @EZ1TD.

vSomelP 1% SOME/IP ® SD (29 2 % E % %€ 7 7
AIWIZTERT S, SEHHL L8 L BEMEDO NG T K
12T, repetitions_base_delay 1$ER (1) D CltRepDel
W2 L TEH D, Repetition Phase DA% Ed 6 X —
A S % KT . repetitions_max 1 Repetition Phase {23
IBmRAY 2= UREFEHBEZRT. cyclic.offer_delay
I% Main Phase (281} 2 A v —VEERPZRT. ini-
tial_delay_maz I3 Initial Wait Phase O] % R 7.

fif L7z SOME/IP 71 k 2 )LD 7 — 7> 324 vSomelP
&, BORARR IO ARV a—) VIO EEZT 5.
OB EIRDRINSILKTEH0ICT 0 ADELE %
ZHEL, RHEHENICBEWTHEROZW 7O AHA DA
FRVWESIZEE LU, Linuxk QAT Y a—) v 7IZs
DEESEIL 140 BB TH D, H—RIVHNORBSGETIE,
EDPNZWVIES BMBRENE LS, 0~99 13U TR A L&
A2, 100~1391Z/ VU TINVRA LRAT 7> T\\W5.
S, FHTET7 TV 5=y avEENTVBLEENRK
THd0&ULz. £, aT7DOIA TV —Yavil&d
A==~y NPHERRIZEE L VLS, ThEnT
TV r—va e sa7 2% 04T, EELL.

4.2 FHEN R

€I, vSomelP 2.0.1 DY Y IV T0 T T L THS
request-response % fffH T 5. request ¥ T NIE T T A
TYNTTVr—a>rTHY, listen mode TEMET 5.
F7z, respone VY TNV —CAT SV r—a v Th
D, offer mode THEIET 5. vSomelP (231} 5 @I5HELD
FHERTIIRT. £IT7 7V 75— a VIdEEE, start

[ Repetition Phase
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SOME/IP Client
application

Service SOME/IP
application runtime runtime

state_cbk

ff
ofter H state_cbk

request

offer message

availability_cbk

i
1
7 BRIV —T v A

BE% & » SOME/IP @ runtime % #&E X+ 5. runtime O
WIHAIED5E T L7z 5, statecbk &\ 5 T — )L Ny 7B
MIEENSG. ZDH%, 7747 MIERLIZWT—E R
% request BIBUZ TERT 3. F/z, ¥ —E AT offer BA%K
WX ORAARE RS — AR HFEL, 7547 ¥ M offer
message DNE(E XN 5. offer message 12 & D EIEDHEL L
723554, availability_cbk &\ 5 I =)L Ny 7 BIEAIEIE
N, 7747V MNIERUAY—EADFHAETH S Z
EAEMIENG.

Ih&y, BRIZEELEZT TV r—Y a3 voirb ERD
% % I EBRAAIE & U, availabilty_cbk 2 & O 9 —E &
M ATREDEAIAK 5 £ TORM 2B EHEIE L 5.

4.3 FHEER
4.3.1 BEYAIVIDILICKZEIE

BAHITHRAR &SIz, BEIXA IV TIT & o TafEH
SOBIEIZ RS, KXo TREINMEZEEZ 20ms TOFT S LT
W&, BEHEBEENIE T 5 Z & CIMEHENRIE & )
A IV T OBRNEE S 5.

Y- AZEITEE L -RERREHS, 77147 b
ZEICEE LRI REZR 91TRT. M8HDo®IEN 3
TRINZEEHL R -2 1 DEETH 5. Initial Wait
Phase DR TH 5 initial_delay_maz D% EfH 100ms A3
BRRBIEL 72> TV DR S HANNDS. T4l
FAT Y MY —ECADRHERICEE UZHETH D, offer
message DEIE XN D F TOY— ' AD Initial Wait Phase
B DR 72 I NI R Wh 5 TH B,

X8 HDO@IEX 4 TREINZBEMIAAZX—220
%6 TdH 5. Repetition Phase D RX— X A v & — VkfF
JAHATH B repetitions_base_delay DFREMMD 200ms &
N FHEIZ 2 59 D X 7z 400ms, 800ms A3JEH AN T D
BARBIEIZZR > TW5. Z 1 offer message 233 (5 7]
AEIZ 72 2 EHTIZ offer message DVEEFEINTLE -7
&, TOREMD, BRTHEOIZLIZLEZNSTHS. B
oz s, ZOHEAORKEEEZ —HKIZRT &
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9 U547V MARICEE L 7254 OB & GBS LRE

ginatialdelay-maz  repetitions_base_delay & Ft 5.

M8 HO@IEN 5 TREINZEEML X -2 3D
Y% TdHBD. Main Phase DA v =V R ERYTH S
cyclic_offer_delay DR EME D 2000ms Vi KIRLE & 72> T
W3, ZNd [ARRIZ offer message 33245 W HEIZ 72 5 [E ]
IZ offer message DEEINT UL X - 7254, TOMMY,
BATHDOZILILRDENOLTHS.

X9 HO@IXX 6 TRENIBEMHNL K —> 4 DEGE
T® 5. Initial Wait Phase DRI T % initial_delay_max
D EME 100ms AHELE & 72 > TV 5 DK H 5 FrAslih
5. ZHIXBEEHESLOFKA & 42 5 offer message DNE[E X
N5 ETOY — L AD Initial Wait Phase R4 23 #57=
RN T RN S TH S,

4.3.2 SD OA—/"A—~w R

431 THIEU7ZMERITEE X4 I > 212 & > T offer
message & fF DRFHA R E SEEL Tz, ZOHIETI
7547 2 F DI 2R\ 2 SD OMELIZ K B A —
N=~y NIZDOWTHIET 5. Y —EADRIZEE) L7285
B, BAIVI LTI TAT Y I PIEIERDOI LR
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%K 2 SD DA —N—~vw NEFEER
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11.27 14.78 6.86 9.44

< offer message #Z{ETEBXAIVINH5E. TDXR
1 IV TORBEHEEEZNES S5 & T, SD LI
ZEBA—N=Ay FZHETELLEZXS. 431 DH
EFREREI D, Y=Y AMRRITEE L 254 OEEREZEDL
5480ms~5500ms NPT T4 7> b WIFIEFHFOZ &4
< offer message ZZETETVWB bhro7z. BAELD,
AT EIRF 22 5480ms~5500ms % 1ms % & Tl {5 e R LT
HIEL, ZOHIFETOR/NEILEEZ SD BRDA —/N—~y
RE&32. K10 CHIEZ 100 17> 28ARK Z2RT. F
Tz, Z2ICHEGHERZRT.

Zlal, lms $OEER A IV 72T S5 L THIELZZD,
FEZBITBHEF Ims MR TH S, Lo TV AT AILS
FANTDOEE3ms IFETHBEEEZRS.

44 EE

8, B9 &b SOME/IP 0% il 1335 7B AE 12 K
SWET LMooz, ZITR, MEYIRREMIC
DWTEHEEITD.

% 9 1% Initial Wait Phase ® K[ % 8% & 3 % ini-
tial_delay_maz \Z D\ T#& X 5. Initial Wait Phase ® H
i, NADEME <O IIRENBHFOI L THS.
Lo TECU ko THB K2 TN ENFHRET 2 HEN
HBEDEN, HEVICKRETES LEERBIERMZ KEL
THILICENSTLEDS. KT T4 T » M ARICES)
U7-3%6, ISR X Initial Wait Phase D RFfE] & 13
E—HT 5. £oT, ZOMfIL ECU HRKHIEE) L &R0y
FREZTOUTHEL, EPOXRTMIB/NILEET
LDNEEIZEEZLNS.

RIZ, Repetitiom Phase DN — 2 JH T H % repeti-
tions_base_delay, Repetitiom Phase TD A v — Vi%E{FH|
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BT dH B repetitions_maz, Main Phase D A v ¥ — V{5

JAHITH B cyclic_offer_delay \ZD\WTH Z 5. Repetition

Phase D HWIZ 7 7V 7r— a VBB O 31X\ @ EH

3., Main Phase ® HiIZT 7'V 7 — a v O#fE - BF1Z

WELUROWCREECTHEW L ZHIET I THSL. £oT,

Repetition Phase D A v ¥ — Y E#AH* Main Phase D A v

—VREMEBZS I LIERFHERIIKTAI L RS,

UEDZ D HHRN (2) 27T BEVHDLERD. K

1313 Repetition Phase Dk A v — YV EAPDOFHEATH
D, FiAH Main Phase DA v v —YFHTH 3.

grepetitions—maz . ropetitions_base_delay

< cyclic_offer_delay (2)

M EWRREMICBET 2BRTH 2505, ERNZBURILEIR
RCHEETZ2DERE L. REMEZ /NS < TIEEEEE
1%, 4.32 CHIE LA —N—~w RIZIEDIF B I NTE
5. LML, offer message Id¥)VFF ¥ A MlfEIZL - T
EEINGD, HHEO SHIZOLNDE. oI ens,
JEEHENLEE & HISIEOMLRIZ N L — R A 7 OBKRIZH S
EEZ25. £oT, BFRWAREME R LT 5121E ECU
DIEERMAE T — X B & % FERR O B B HI B U 72 JIE
PRBETHDLEZD.

5. BhHWIC

AWTRER AT LAEAF Y —EAHFEI Py T
SOME/IP @ Service Discovery (Z & % {5 37 0 JEFE I H]
ZAHEL 72, M LD, J@EWHEIELE L SOME/IP D&%
EMHDOBREZRL, HEMDNT2T NERMEITDONWTEE
U7z,

S, WEssEe LT 11 o@EE2KEL. UL,
SD iZ & b 3%{5 T 115 offer message ¥ find message (£~ )V
FEX Y A MEFIZEOREINE D, WBEHTVEMNT
DIZONTHEPRELLRELEZONE. SHOBEL
U CEEMHF OB & BEHE T EED BRI DWW THHE T
SRBENDD.
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