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[Abstract]

The DDS discovery is a behind-the-scenes way in which DDS objects on different nodes find out
each other in a same domain. If the DDS discovery takes a long time, the preparation time for DDS
communication is also delayed. And if the DDS discovery between several nodes fails, DDS
communication between nodes related to them would be also failed. This problems can be a big cause
of overall system performance degradation. Therefore, the improvement of performance for the DDS
discovery gives the effect that improves the performance of the entire system. In this paper, I propose
an efficient new method which improves the performance and reduces the time of DDS discovery. I
simulate both the origin and the new proposed method for DDS discovery, and I compare the result of

performance. This result will help for improving a DDS discovery in a large-scale system.
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I. Introduction

DDS(Data Distribution Service)w= E4F Y E Q] F0|A]
tlolg &4l9] EAl(Data-Centric Communication) 7]
29l 27K publish)/7-=(subscribe)& 7|9tog sto] Al
ARtez HojEE Hijxzsta, YEI Holy =HQlo
AR AolstAu ZE7E 7Hsstol HEYZ =
w5 Aldsilae sA mEEFZEH  OMG(Object
Management Group) #z8} 7]4Lo]| 5] &&et =Tt
[1]. DDSE= 2078 o]4t9] ®&38He DDS QoS(Quality of
Service) Policyg A&sto] UEHTAQ] data-flowd]
Oieh At 405 dAstol 3-8 AP UEY
3 HS e 2382 &Y & e Aol 2l

DDS HAaAHe)= 5Ush =W YEHIoM M=z
2 L cof 9)= DDS 7BA|(Domain Participant, Data
Writer, Data Reader)E 37| ¢Jst 3P40 2, o] 10|
AgRor gaRlojof YEQIES sk & {9
R or DDS Hlolgg £441E8 4 ot DDS f&
Heele A|A"o] AR off 7P §A] 288 = T
A, YES glo®] =Hjlof] AbRgA ofshil, ZElst
7] 9lsto] siAlo] &= FQ3t 7|50l

Yudo g2 DDS HAAHHE= I & UAY aPdor
A8t A WA DAl 22 =HlZ AFESh= Domain
ParticipantS AH= SPDP(Simple Participant Discovery
Protocol) 27g0]al, & WK WA= A SR DAl Aok
' Domain Participanto] 4%t Endpoints Ah=
SEDP(Simple Endpoint Discovery Protocol) 1HJo|ch
[3-4]. Domain Participant= DDS TJAAH 2] 1} ofA]
253 Lo dEdely JYEE MRSt Helshet], Al
AR L EY}F Wobdas DDS -S4l st U2 oo
HEtEolE S Fudet. W 9] e HojEE s4ls)
Al =9 gloE] A2)E gt AlRto] Zoiutal, CPU 3t =
2ot 22 ZARE AMd AR ESF SUI6H ©o
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ol Yoot 2 =79 2 gt Zoh 27004
= DDS 2 DDS B& gAAHZ] qHH[3-6], 281 i+
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II. Preliminaries

1. Related works

1.1 DDS Overview
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8] &35t EQItH1]. DDSE= 34 DCPS(Data Centric
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AEei™ o] DLRL(Data Local Reconstruction Layer) A&
o] IAIgt 3P0 2 AFgIA] S SOl olefe] Fig
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Fig. 1. DDS Architecture
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wopollA - EiEt IS AR B AlEolH:

PrismTech[9]= Cloud AJAEIS Qs Vortex
Openslice DDS AZ2 7§59, Twin  Oaks

Computing[10}2 =4 &etste 57 Zofol St
CoreDX DDS Al&E-2 Hufiskil ot} AUloAe % A
40 7|04 DDS A& AR R idste] o=

3 DDS AEE COFElL Qirl AstiAse]
SmartDDS, 33 MDS9] NeoDDS, FEUEHFI]

CoreDDS, s KDN9] K-DDS, &Zthstuwo] EchoDDS
So| tjaAolty, 53] W Rool At G| AR
JRa¥st SmartDDS7} HFEC2AR, CEtlolEY 3 Sa
#217], FFX-Il 9 PKX-B A=A 50| cherst 7ot
Ropo] ARiolA] 2 7|7t HEEo] YEHoR ARIS

433t 4Ee 895t Y1)

1.2 Simple Discovery Protocol
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1.3 Static Discovery Protocol
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Domain ParticipantE A= 12 Simple Discovery
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1.4 Configuring and Tuning the QoS Policy
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QoS PolicyS DDSOIA Al5dhe 7|2 3oz AMESHA]
4, AREAPE A ZhzZte] DDS QoS Policy9] tefst
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1.5 Bloom Filter-Based Discovery Mechanism

Bloom filter-based Discovery~  SDP(Simple
Discovery Protocol) oM 45 Fd= sty

BF(Bloom Filter)S AF&-5to] DDS TAAHZ] S 4385H=
Wrgolt}{7]. BF= hash e¥~5 AREsto] HloJE] NEE &
Hop7] T2o] e oo tolE|E Zo 27t agdoe
w27 tjo]E}S 2T 4> )t Bloom filter-based tA
Aejg] 9He 0]835H DDS Entity 7F] “matching
degree” ZJE-5 o|gsto] DDS tjA7{u|e] 17gollx] &3
Q3 EES 29 4 Ae 8ol AR "matching
degree”?] Az o] w2hx DDS tjA7 W 2] A5o] WrTE
Uk, obl7iAl ulmEsl © WAloR RESE DDSE

AHEStE E0ME Aol =7hssitts TR0l o

III. The Proposed DDS Discovery Method

1. Proposal of discovery method using a
communication group Information
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Therefore all nodes perform the discovery.
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Fig. 4. Legacy DDS Discovery Method

Addedthe GrouplD concept.
Therefore the discovery is performed In groups.
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Fig. 5. Proposed DDS Discovery Method
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A&7 Aetsh= DDS A ] WH-2 Hli’é} an]
ok App#lo] 71E9] WS AgehE 290l
Q3R] ¢ App#2°t App#42F DDS qiﬂﬂial 4
stlet, Aigishs DDS clAzele] Wis A8t 49
ol £42E Aro] mb DDS tiAAue]} 3]
o2 App#l2 App#2, App#4et DDS TjAAH2] AHE
WA E ok, 7159l DDS C]A7H2] HajE K
SJ7] gerk $A10E o] 091 App#5 AAHl] RE

lo]
31
o

lr i r

r

120} DDS A7fule] Thg S Atk BALE Lol
00l S g@mxg J20e A AHI)A EAMsl= BE Q_Q.E
J3o] HEiE ZUEAY stAY Ao Fde SAlshs ¥
2]z T=io] & Zojt,

EAIE AHE “DDS_DomainParticipantQos” 2=
DDS QoS Policy?] DDS_UserDataQosPolicy type<]
“user_data"Z A83t0] 28 m g T30 ARG O, 28
m230] E40] WA ARE BATE e ARt

“DDS_DomainParticipantQos” F-&A2] AN A H = of

2] Fig. 62} Zto0] “user_data’= Yubdl ozl A}835}
= v o=
Al QAL 2 Bloigls FEolds).
struct DDS_DomainParticipantQos {
DDS_UserDataQosPolicy user_data;
DDS_EntityFactoryQosPolicy entity_factory;

DDS_WireProtocolQosPolicy wire_protocel;
DDS TransportBuiltinQosPolicy transport_builtin;
DDS_TransportUnicastQosPolicy default_unicast;

DDS DiscoveryQosPolicy discovery;
DDS_DomainParticipantResourcelimitsQosPolicy resource limits;
DDS_EventQosPolicy event;
DDS_ReceiverPoolQosPolicy receiver pool;
DDS_DatabaseQosPolicy database;

DDS DiscoveryConfigQosPolicy discovery config;
DDS_PropertyQosPolicy praoperty;

DDS_EntityNameQosPolicy
DDS_TransportMul ticastMappingQosPolicy
DDS_TypeSupportQosPolicy

participant_name;
multicast_mapping;
type_support;

Fig. 6. DDS_DomainParticipantQos Structure

2. Test methods
71@ st A4S ARkt Yol DS i

1) DiscoveryApp - 0l2] 7gojd 27goll ™t DDS
entity £ A3/, DDS tjA7{H2] AJAMRE e
Tj7bx]19] DDS AW 2] AES: E75k= T2 T3

2) DiscoveryDaemon - “DiscoveryApp 2 A|RI5}HA

L 28357, “DiscoveryApp o4l &35t DDS ]

27H2] AR 2Rlsh= 2 sio g 7F o

SRR AR

DiscoveryCommander — A]AEIQ] R & - ctof A

X]=l “DiscoveryDaemon”S ZAFsto] A|AEI0] A

A" 2-E “DiscoveryApp”& FAlol AlRSAL &
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1) Start/Terminate a DiscoveryApp
2) Check the DDS Discovery Time
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2) Request the DDS Discovery time to DiscoveryDaemon

Fig. 7. Test Program
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DiscoveryDaemone = Y+ Ctof 9l= DiscoveryApp
= T-&ot9 ul2] Z74E DDS entity 5 A5l T3 Al
A W32 tfj7|sict th20 2 DiscoveryCommandero©]]
A AR M3e ©E DiscoveryDaemon® 2 #4351
DiscoveryDaemon< £5t9] DiscoveryAppo| DDS ¢
A78e] IdS SAlof Z1883tct. DiscoveryApp DDS
HaAHY s AR tiRE ¢ed Og7EKY AREE &
RSttt AJdo] &g E|H DiscoveryCommanderofA] Z
oy A 2 2 Wi, FR PYS Aol
DiscoveryAppS Z83tCh DiscoveryApps £ Rsh=
o9 4 8 yhEslo] DDS ClAAuE] ARIERS s
oA o) Al dFE Ahdshy| flsl 3E&xz
e YAs] Fast & ARG flsiAolct

ofzfl9] Fig. 82 Alddg ¢l ARt SAlLE ZdHol
0, Table 1.2 AJof|A] ARESE ZARE|Q] StEQo], A
EQo] AEel A& =& % Endpoint 7j4o]tt.
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App#9
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App#ld e
| Discovery
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Fig. 8. Test Configuration

Table 1. Test Environment

Value

Intel(R) Core(TM) i5-6400
CPU @ 2.7GHz, 8GB
Operating System Windows 10 (64bit)
Total Number of Nodes 10

Total Number of 4,000 (DW 200 and DR
Endpoints 200 in every node)

Item

Hardware Specification

DDS fA7{u2] agoA] =7} gopas ARE S
e CPU AR A7 HE] A7 Fofdth. DDS
£ ARSShe =BV Wold4aE DDS fA7H2] 17
Al He]stal, &2lsfjof sh= a4l F HEFE|o]E Tolx] 7]
dizolch. Al eHgut 2ol 10719] =EF 0|85t & 7|
A Al ZabF 42td § E32 =Eo| gl AJAR]
oﬂ/ﬁ: }\]—6‘4 7JJ_}ED} E.] =2 58 o 7]q101— A 010 7—]0]
c}. DDS C]A7Ha] A7t 24 m2 7288 o]gle] 10
7H9} :=tof DW, DRE 27+ 200714 A34dstal, 7|9
DDS fA7{u|2] Wi} [ioket W] tisto] 242t 108]
A Aldste] 2 sl DDS tAz{wE] Azt CPU
Ao AHEEZ 7SI

10719] ==0f 2007§#]2] DW, DRE A/d51%17] Wi
of 7IE wWRe AL LSS
DiscoveryApp2 9719] Oh& wtof EXfjsl= 3,60071
(DR 1,8007H, DW 1,8007§)2] EndpointE #toto} sict.
SHA|St Fig. 81} o] SAl1E AEE H2sto] A5t
A, AEE R Al ER BAlGkE e At e

& Zofof sl= Endpoint 7§47F Zof=t} off
Table 2= 7t = t¥ DDS gAAH] &5 x710|C}

-

S
&Rz 7

Table 2. DDS Discovery Completion Condition

eIl Number| Number of Er?dpoints on Each. Node
of Nodes (for DDS Discovery Completion)
0 3 DR(1,800), DW(1,800) - All other nodes
1 1 DR(600), DW(600) - GroupID O, 1
2 4 DR(1,200), DW(1,200) - GroupID O, 2
3 2 DR(800), DW(800) - GroupID O, 3

EXIS HHEQI “GroupID” 2ol 091 A%, = n &
Lo} DDS fAAHZE asljofsty| ol Z2F =&
= £ 3600719 tFE 1to] 9)= EndpointE Ah-
“GroupID” gto] 191 =E9] Qo= “GrouplD’ %IOI 0
ol 37j9] wEoF EAGop dlEE =T 1,200719
EndpointE A7] 9J5ll4] DDS tAAH2|E 483ttt
“GrouplD” o] 291 k=t9] Qo= FUst BAITE
AEE 717 o2 3709] =50 “GrouplD” ol 081 374
O] e} EAlgljol stz ©% 2400719 EndpointES
271 YJsial DDS tiarwe]s fs§gict o2
“GroupID” Zfo] 3¢ wE9] Feol= FUF FAOE
JEZ 7P o2 1709] =9} “GrouplD” o] 091 37}
9] =9} EAlgfof st2g2 W% 1,600719] EndpointE
A7] YJsliAl DDS A7 w2} g 4o83tct.
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DDS 1:,]/\713-]3]5 /\]/\Eﬂq 2= QQ.EQEHO] DDS
A= $l5llA] Aotot sh= EndpointE 25 A2 7490
AR R ¢hart B, DDS YA S AR Al
Z19E| g8l AlZDIAIZ} DDS TiA7iEe] ARZto] gtk
S gema o] Aojof 5= Al ~ 24 7)9] Endpoint
oA let= A et ugAt dert B, &
&%|A] 2T Endpoint #AH ClojEl= Ao S5
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