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DDS Overview

e Part 1 - Introduction
— DDS Design Challenges
— Language Architecture & Overview

 Part 2 — Worked Example
— DCPS
— DLRL
— Application Targets
— MDA, PIM = PSM

« Part 3 - Conclusion
— Other Applications
— Concluding Remarks
— Discussion
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DDS Introduction

A UML Profile designed for the analysis and
design of object-oriented systems using Data
Distribution Service technology.

* Provides DDS designers, architects and
practitioners with a standard, domain-specific
modeling language to design DDS-based
distributed information systems in a manner not
specific to the underlying implementation of that
design.
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DDS Introduction

* Beta Specification: mars/2008-06-18

e Joint Submission by:
— PrismTech
— Real Time Innovations Inc
— Sparx Systems

 Request For Proposal: mars/2006-09-40
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7« Overcoming the Challenges of DDS

DDS -
. DDS Middleware Specification Qe%'%ﬁt‘y of Service (Qo0S)

— Provides loosely-coupled data- — Diverse Quality of Service
centric publish/subscribe (QOS) requirements
communications in real-time — Publishers, Subscribers,
systems Readers, Writers, Topics,

— Information producers Participants
(publishers) — Balance predictable real-time

— Information consumers behavior with implementation
(subscribers) efficiency and performance
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7« Overcoming the Challenges of DDS
EBDD,S Design
. SisaPIM

— Provides a platform independent model of entities, roles and QoS Policies
— PIM is mapped to specific implementations, or platform specific models
(PSM)
» Variety of software languages
» Variety of runtime platforms
» Variety of vendors
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- 4 QOvercoming the Challenges of DDS

4 Design
« Manage Complexity

— Complex information models with QoS data

 Heterogeneous Design
— Different implementations, same information model

 Reuse
— Repository, Patterns

 Change Management
— One change in model = 00’s changes in code
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79 _ _
DDS Model - Driven Architecture
“_

 Domain-Specific Modeling
— Taxonomy of constructs, relationships,
constraints
— Notation, presentation, diagrams

— MOF or UML mappings (UML Profiles)

e PIM - PSM Transformation

— Platform Independent Model transformed to
Platform specific model automatically

— One domain-specific model to another
SIr2ARX QUG
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DDS Timeline
— RFP Issued September, 2006
— First LOI November, 2006
— First Initial Submission March, 2007
— First Revised Submission  September, 2007
— Second LOI October, 2007
— Second Initial Sub December, 2007
— Second Revised Sub February, 2008
— BoD Adoption June, 2008
— FTF Charter June, 2008
— FTF Charter 2 July, 2009
— FTF Report Due June 2010
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7N
DDS Vendor Support

e Sparx Systems — MDG Technology for DDS
— Language Addin for Enterprise Architect
— DDS-specific Toolboxes, Constructs, Diagrams

— Automatically generates PSM code for
OpenSplice & RTI DDS
» Other DDS platform targets coming soon!

r
@ ENTERPRISE | ,_:|5LMDG technology”
I;i forDs ™
UML Modeling Platform DDS Application Design
* Traceabillity « Documentation « Domains, Participants  « Applications

« Topics, Topic Types * Code Generation

= Code Engineering » Team Discussion B cebiatlie
« CloS Policies = Validation

« MDA Transformations = XM| ImportyExport
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7 N _
DDS  Language Architecture

 Partl-UML Profile
» Defines a collection of constructs that represent:

— Data Centric Publish Subscribe Entites (+ Qo0S)
— Data Local Reconstruction Layer

 Defined a collection of common constructs to define:
— PSM Application Targets
— Topic Data Types (IDL)

Common

Core

Application

DCPS

DCPS

DLRL

Domain

DLRL

Topics

Types

QoS

Mapping

(from Topics)

b

_“F"_

Enumerations

(from QoS)
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7 N _
DDS  Language Architecture

e Part 2 — Metamodel
e Defines meta-level artifacts for XMI serialization

DLRL

DLRL

Mapping

Common
Cor Application
Topics
Types
(from Topics)
1— e S —

DCPS
DCPS Domain
QoS
numerations
(from QoS)




Worked Example - NetChat

Stage 1 — DCPS-only Application
Stage 2 — DLRL-Enabled
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.

ggs NetChat Overview

* Hypothetical, peer-to-peer network chat application

« Two Components:
— “ChatRoom” DDS Dataspace containing conversation threads amongst users
— “Directory Server” Application to maintain a collection of active NetChat users

. CI?ea_l-world application of DDS DCPS and DLRL in distributed application
esigns

sre QIAlc

5'!‘"5 TEMS QRIECT MAHAGEMENT GROUP




7N\ _ _
DDS DCPS — QoS Policy Library

» qosPolicyLibrary N —

P aC kag e +-- | 5| DDS Example Models ~

+- (2] psm
. =) |B| «gosPolicyLibrary» QoS Polides
— Top-Level Classifiers ~E esrdes
defining ‘default’ QoS
Policies

«fdeadlineQosPolicy» ddsDeadlineQosFPolicy
sgoQosPolicys ddsDestinationOrderQosPolicy
sgurabilityQosPolicy = ddsDurabilityQosPolicy
sdsQosPolicy+ ddsDurabilityServiceQosPolicy
«=fQosPolicy» ddsEntityFactoryQosPalicy
«gdQosPolicys ddsGroupDataQosPolicy
«hiztoryQosPolicy s ddsHistoryQosPalicy
«“bQosPolicy» ddsLatencyBudgetQosPolicy
difespanQoSPolicy» ddsLifespanQosPolicy
aivelinessQosPolicy» ddsLivelinessQosPolicy
spwnershipQosPolicy» ddsCOwnershipQosPolicy
«psCJosPolicy» ddsOwnershipStrengthQosPalicy

— Define sets of
gosPolicyLibraries for

1 _ 1F1 spartitionQosPolicy= ddsPartitionJosPalicy
d O m al n S p e C Ifl C spresentationQosPolicy: ddsPresentationQosPolicy
- - srdlQosPolicy s ddsReaderDatalifecydeQosPolicy
ap p I I Catl O n S sreliabilityQoSPolicy = ddsReliabilityQosPolicy

srlQosPolicy» ddsResourcelimitsQosPolicy
«tbfQosPolicy » ddsTimeBasedFilterQosPalicy
«tdQo5Policys ddsTopicDataQosPolicy

stpQosPolicys ddsTransportPriorityQosPalicy
sudQosPolicy» ddsUserDataQosPolicy

syvdlQosPolicy s ddsWriterDatalifecydeQosPolicy "

Eﬁprnje... I:QME-':IEI... WigReso... | [BiPrope... QF‘an Bu.. @Hc-tes
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— Template of reusable QoS
assets for multiple projects
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DDS DCPS — QoS Policy Library

® DDS Example - EA EE|X
File Edit ¥iew Project Diagram FElement Tools Add-Ins  Setfings  Window Help
P E e Q0@ 18 i - @ e EEE R i
& &
@ 41 DDS QoS Policies Diagram: "QoS Policies" created: 15/08/2006 2:41:04 PM modfied: 11;03;2005121?13% % 783x 1126 acd [EEPICELErDMSE 2|
o - B £ 0 =
edesdiineCosPolicys adoQosPolicys atiE rabnlry‘ibo:Pnll*ya T adsQosPolicys L lﬂ - Y‘_-“ ﬁ Eaa ’ @ N‘r } @ |
ddsDeadlineGosPolicy ddsDestinationOrderQosFolicy ddsDurabilityGocPolicy < ddsDurability ServiceQasPalicy # 5| DDS Example Models el |
o [E] psm
tags tags tags tags _J +«qosPolicylibrarys QoS Polides
period = -1 kind = BY _RECEPTION_TIMESTAMP kind = VOLATILE " history: depth = § - #P QoS Policies
5 EEF . B «deadineQosPolicys ddsDeadlineQosPolicy
«doQosPolicy » ddsDestinationOrderQaosPalicy
=
g sdurabilityQosPolicys ddsDurabilityQosPolicy
= «dsQosPolicys ddsDurabilityServiceQosPolicy
= «afCosPolicys ddsEntityFactoryQosPolicy
a2t CozPolicys apiosFolicys chistaryCosPalicys «IbQosPolicys "gqumpdiq‘"_ddSGr°“pDataQ°sp°“_cY ]
i v icy pDataly y ddsHistoryQosPolicy ddsLatencyBudgetGosPaolicy shistoryQosPolicy = ddsHistoryQosPalicy
«bQosPolicy » ddsLatencyBudgetQosPalicy
tage tags tags tage «fifespanQoSPolicy» ddsLifespanQosPolicy
sutoenable created entities = true datavalue = depth =1 duration = 0 divelinessQosPolicy» ddsLivelinessQosPalicy
s~ KEEELLAST «pwnershipQosPolicy » ddsOwnershipQosPolicy

«ososPolicy» ddsOwnershipStrengthQosPalicy
«partitionQosPolicy » ddsPartiionQosPalicy

‘f IR T O A T T ST T S T T T L

N - S N N «presentationQosPolicy» ddsPresentationQosPalicy
lifespanQoSPaolicys livefinessQosPolicys sownershiplosPolicys «0sQosPolicys dl Ji dd d iFocyd Ji
ddsLifespanosPolicy ddsLivelinessQosPolicy ddsOwnership@osPolicy ddsOwnershipStrengthQosPolicy =rdiQasPolicy» ddsReaderDatalifecyceQosPalcy

sreliabilityQoSPalicy» ddsReliabilityQosPolicy
s A s == «r|QosPalicy» ddsResourcelimitsQosPalicy
duration = -1 " Kind = SHARED valse=10 «tbfQosPolicy» ddsTimeBasedFilterQosPolicy
«tdQoSPolicy» ddsTopicDataQosPolicy
«tpQosPolicys ddsTransportPriorityQosPolicy
«udQosPolicy» ddsUserDataGosPolicy
spartitionQosPolicys epresentationCosPolicys wrdiosPolicys arslishility DoSPalicys «ndiQosPalicy» dds\WriterDatalifecydeQosPolicy A
ddsPartitionosPolicy ddsF 'olicy Datal if leG olicy olicy — =
tage tage tags tage =
name = INSTANCE BUTOpUTFE_nOWriter_samples_delay =-1 kind = BEST_EFFORT Exe
. e Bi ot = .
max_blooking_tim. A B X |G g
2 ddsDurabilityQosPolicy {DurabilityGosPolicy)
VOLATILE I
TRANSIENT
artosPolicys atbfQosPaolicys «tFQoSPolicys atpQosPolicys TRAMNSIENT LOCAL
ddsResourcel imitsQosPolicy ddsTimeBasedFiltarQosPolicy ddsTopicDataGosPolicy ddsTransportPriorityQosPolicy
PERSISTENT
1ags tags 1ags tags
mas_instances = -1 minimum_separstion = 0 vals =

ma_ssmples = -
max_samples_per_instance = -1

evdosFalicyn ewdiGosPolicys
ddsliserDataQosPolicy ddeliriterDatal ifecyeleQosPolicy
tags tags
value = autpdispose unregistered, instances = true .kirxl
+| | Values: TRANSIENT, TRANSIENT_LOCAL VOLATILE PERSISTENT
4 . StartPage . \idcome. | Domain. | . Types.| . épplcaton. |, LocalReconstruction. |, “Mappings. | . leiChatl, QoS Policies Tl (A VO

ﬂ gii‘Dsémg_-‘S:.ac'r Workbench| / Test
HEEBABE @ o

DurabilityQosPolicy: ddsDurabilityQosPalicy
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DDS DCPS — QOS Policy Library

© DDS Example - EA E
File Edt View Project Diagram FElement Tools Add-Ins  Settings Window Help

hEE B QO 5B defui - @ e HEE G

@ 41 DDS QoS Policies Diagram: "QoS Policies"  created: Jsxuaz‘zmszr-m e -uuxzoii-iwuiu % 783x 1126 acd [EEPICELErDMSE 2|
* : A BEawE % B-E- 143 8

EI

a5,

L

L]

edesdiineCosPolicys adoQosPolicys atiE rabnlry‘ibo:Pnll*ya adsQosPolicys = £ Ehaz
ddsDeadlineGozsPolicy r}dsl)eshnatlnnOrderQnsPDlic‘y. ddeDurability@ocPolicy g ddsDurability ServiceQocPolicy - [E] DDS Example Models Al
| B2 By [E] psm
tags tags o tags | | tags _J «nosPolicyLibrary = QoS Polides
period = -1 kind = BY_RECEFTION_TIMESTAMP |1 kind = VOLATILE history_depth = ;_:p i A QoS Policies

«deadineCosPolicy: ddsDeadlineQosPolicy
«doQosPolicy » ddsDestinationOrderQaosPalicy
sdurabilityQosPolicys ddsDurabilityQosPolicy
«dsQosPolicys ddsDurabilityServiceQosPolicy
«afQosPolicys ddsEntityFactoryQosPalicy
«gdQosPolicy» ddsGroupDataQosPalicy |
shistoryQosPolicy = ddsHistoryQosPalicy

«bQosPolicy » ddsLatencyBudgetQosPalicy
difespanQoSPalicy» ddsLifespanQosPolicy
divelinessQosPolicy» ddsLivelinessQosPalicy
sownershipQosPolicy » ddsOwnershipQosPolicy
«ososPolicy» ddsOwnershipStrengthQosPalicy
«partitionQosPolicy » ddsPartiionQosPalicy
«presentationQosPolicy» ddsPresentationQosPalicy 1

—
o
=5
=

sefCosFolicys «gdQosFolicys ehistaryCosFolicys «IbCosPoicys
i ¥ oy pDatat: ¥ ddsHistoryGosPolicy ddsLatencyBudgetQosPolicy

tags tags tags tags
sutoensble_crested_entities = true datavalve = depth = 1 duration = 0
kind = KEEF_LAST

MMM@]@]@]@]@]MMMMMMMMMMMMMM

sifespanQaSPalicys dlivelinessQasPaiicys ounershipesPolicys wosCosFoinys : : :
ddsLifespanosPolicy ddsLiveliness@osPolicy ddsOwnership@osPolicy ddsCwnershipStrength@osPolicy «diQosPolicy» ddsReaderDatalifecycleQosPolicy
sreliabilityQoSPalicy» ddsReliabilityQosPolicy
s A s == «r|QosPalicy» ddsResourcelimitsQosPalicy
duration = -1 Kind = SHARED walbe =0 «thfQosPolicy» ddsTimeBasedFilterQosPolicy
«tdQoSPolicy» ddsTopicDataQosPolicy
«tpQosPolicys ddsTransportPriorityQosPolicy
«udQosPolicy» ddsUserDataGosPolicy
spartitionQosPolicys epresentationCosPolicys wrdiosPolicys arslishility DoSPalicys «ndiQosPalicy = dds\"irlberDataLlfecydersPDhcy A
ddsPartitionosPolicy ddsF 'olicy Datal if leG olicy olicy

o = .L'STZNCE iiopinge: oot Sl tetay =11 || 6= BEST. EFFORT I
g max_blogking, time = - 8 e X G i

I = ddsDurabilityQosPolicy (DurabilityQosPolicy)
EX I oL:TILE |

TRANSIENT
artosPolicys atbfQosPaolicys «tFQoSPolicys atpQosPolicys I TRAMNSIENT LOCAL
ddsResourcel imitsQosPolicy ddsTimeBasedFilterQosPolicy ddsTopicDataGosPolicy ddsTransportPriorityQosPolicy ;
PERSISTENT
fags a0y 1ags N ) - s s e s s s s full

max_instances
ma_ssmples = -
max_samples_per_instance = -1

1 minimum_separation = 0 valva =

cudGosPalicys awdiosPalicys

_ e Defines QoS policy data
as tagged values

valye = sutodispose unregistered_NStances = true

Kna
| | Values: TRANSIENT, TRANSIENT_LOCAL VOLATILE PERSISTENT
4 .. StartPage | Welcome | . Domain. |  Types | . Applcation. |  LocalReconstruction. | “Mappings |  MNetChatd, — *QoS Policies Tl (A VO

ﬂ gii‘Dsémg_-‘S:.ac'r Workbench| / Test
HEEBABE @ o

DurabilityQosPolicy: ddsDurabilityQosPalicy
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73 DCPS Topics & Data
N Types

 Data Types g ¢ _
- M::glj;:%:;e {j’ widlStructs
— Describes the data a,

payloads for DCPS ::.—::iJndEx: long [ —. ;f—:;i;s-gsrﬂ: long
tOpICS fl:’l—'li-s»;;lgs: string i“:rl_slljnzm string

— IDL-based library ot long |+ s ong
— structs, unions, arrays
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7 3 DCPS Topics & Data

DDS
./

 Data Types

— Describes the data
payloads for DCPS
topics

— IDL-based library

— structs, unions, arrays

Attributes can be
nominated as
DCPS Key fields

SIZ>ANRX

SYSTEASS

E aiclEislde

Types

4 3 "
ﬁif wid| Structs
MessageType

W EEY B
% 0 index: lang [

+ message: string

wid| Structs
UserType

«foreignKeays

+  mes=agelD: lang

xzidIField=

+ nams; string

By 0

+ usarlD: lang

= message (Attribute)

ST
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Types

« DDS Topics

— Describes the DCPS characteristics of the

published/subscribe data type,
constrained to QoS Policy

wtopice wid|Structs wid|Structs
MessageTopic MessageType UserType
ulEyn «foreignkeys
tags + index: long + messagelD: lang

expression =
kind = STANDARD
type = MessageType

widIFigld=

+ name: string

widIFields
+ message: string
«foreignkeys

qos + wsarlD: long

akeyn
+ userlD: leng

wtopice

UserTopic

tags
expression =
kind = STANDARD
type = UserType

deadline
destination_order
durability
durability_service
history
latency_budget
lifespan

liveliness
ownership
relisbility
resource_limits
topic_data
transport_pricrity

SI>ANy

qos
deadline
destination_order
durability
durability_service
history
latency_budget
lifespan

liveliness
ownership
reliability
respurce_limits
topic _data
transport_pricrity

——
CERIECT M

DCPS Topics & Data
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7~ 9
DDS
» /S

DCPS Topics & Data
Types

« DDS Topics
— Describes the DCPS characteristics of the

constrained to QoS Policy

SI>ANy

SYSTEASS

published/subscribe data type,

atopice

MessageTopic

tags
expression =
kind = STANDARD

type = MessageType

T

deadline
destination_order
durability
durability_service
history
latency_budget
lifespan

liveliness
ownership
relisbility
resource_limits
topic_data
transport_pricrity

widIFields

«foreignkeys
+ wuserlD: long

+ message: string

widl Structs wid|Structs
MessageType UserType
ulEyn «foreignkeys
+ index: long + messagelD: lang

widIFigld=

name: string

wlEyn

userlD: long

Tagged Values

B8] & B X | @

= Message Topic (Topic)

expression
kind STAMDARD
I bype aid| Struct» Message Type

wtopice

UserTopic

tags
expression =
kind = STANDARD
type = UserType

qos
deadline
destination_order
durabilitv

| LI SR L LY

DRG]
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.. DCPS Topics & Data

DDS
st Types

« DDS Topics

— Describes the DCPS characteristics of the
published/subscribe data type,
constrained to QoS Policy

wtopice wid|Structs wid|Structs wtopice
MessageTopic MessageType UserType UserTopic
'y foreignkey
tags + index: long + messagelD: lang tags
expression = sidIFields sidIFields sxpression =
kind = STANDARD + message: string + name: string kind = STANDARD
type = MessageType . ) type = UserType
«foreignkeys a2y
-T- - UE’E'ID: |=|-|.g - UE’E'ID: |=|-|.g qDE
deadline deadline
destination_order destination_order
durability durability

durability_service

o B2 B X G H
ContentFilteredTopic, = MessageTopic (Topic)
EHpression

MultiTopic denoted by kind STANDARD
klnd’ eXpreSS|On tags I type widl Structs Message Type

Lot

| LU I L

Sreesg’

SYSTEASS
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7N
93/5 DCPS Domain & Entities

 Domain Entity

— Logical ‘grouping’ of e
DCPS Topics, & 22
DomainParticipants

SrEamEX QI



7N
935 DCPS Domain & Entities

« DomainParticipant Entity
— DDS Publish/Subscribe entity
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QD/S DCPS Domain & Entities

« DomainParticipant Entity
— Participate in domain nominated by tagged value
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QP/S DCPS Domain & Entities

Project Browser w 0 X

E%‘é % 2-E- + 3
 DomainParticipant = o3

B Welcome
. Ij Hello World
Entlt = [ Met Chat
y = [ DcPs
a3 Domain
. &5 Types
- QOS applled aS gl 2] dnmainDartininant Chaiirecto
i
[=] =qosPropertys entity_factory
properties, typed by ———
. =] =subscribers sub
h S P | 5] =gosProperty= user_data
t e QO O ICy types ns] stopics MessageTopic
- - - «idIStruct= MessageType
In the gqosPolicyLibrary = <o et
e «topic: UserTopic
sdiStructs UserType
[ bLRL
Ij Application Targets
[E] Psm
[5] «gosPolicyLibrarys QoS Policies

|Eﬁpru:|ject... EQMDI:IEI Wi... @Resources (& Properties QPan &z.. Bl‘-lates
B ——

B4 o X | G

entity_factory (QoSProperty)

= from ddsEntityFactoryQosPolicy
autoenable_created_entities

S5~ RE—
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7N
pJJ/S DCPS Domain & Entities

 Added Publisher, Subscriber Entities

E wdomaine E
wdomainParticipants HetChat xdomainParticipants
ChatRoom ChatDirectory

qos qos
entity_factony entity_factony
user_data user_data
asubsoribers
sub ssubscribers
sub
qos
ity ; apublishers
Entltg.-_fdslz::-r:.- e -
group_dsts puby entity_factony
partiticn
] group_data
presentation L
partition
) i presentation
entity_factory
group_data
partiticn
presentation

T g, W Y L= [

BIECT MANAGEMENT SROUP



7N
pJJ/S DCPS Domain & Entities

e Added DataReaders, DataWriters Entities

E wdomain E
xdomainParticipants NetChat «domainParticipants
ChatRoom ChatDirectory
qos qos
entity_factony entity_factony
user_dsats user_dsats
i adataReaders
asubscribers H] A ar
sub . - xsubscribers
reader [:l sub
qos
entity_factony apublishers a0
group_data Pk entity_factory
partiticn =
] group_dats
presentaticon iy
qos !
wdataReaders entity_factory presentation
msgReader group_data
partition
presentation
1
L dataWriters
writer




Lw IS

>

E wdomain
«domainParticipants HetChat adomainParticipants
ChatRoom ChatDirectory
qos qos
entity  factony entity_factony
user_dats atopics user_dats
. adataReaders UserTopic
asubsoribers RS
sub i e wsubsoriben:
qos sub
reader
desdline [:l
) s : destination_ crder
entity_factony apublishers durability qos
group_o ata pub dursbility_service entity_factony
PEELLTCH : histony group data
presenialion o latency budget partition
lifezpan essntation
wiataReaders entity_fachory TRt s i
msgReader group data swnership
partition ! reliability
E{E'E"tmﬂ—m;' resource_limits
L latanriters topic dsts
wiiter transport priority
atopice

MessageTopic

deadlins
durability
history
lifespan
livelinsss
ownership

reliability

topic data

gos
destination_order
durahbility_service

latency budget

resourcelimits

transport pricrity

DDS Topics connected to

DataReaders &

DataWriters



N/
e ddsAppTarget p——

— Binds one or more I
DomainParticipants to —
a PSM configuration .

ddsAppT $:| $:|

=l
ddsApp T E
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DDS Application Targets

e ddsAppTarget

OCP 5::ChatRoom

5]

— Binds one or more
DomainParticipants to ==

a PSM configuration .

HNetChat1

‘usage’ Dependency binds the
DomainParticipant to the
Target

SIZ>ANRX

5]

wdomainParticipants
OCP5::ChatDirectory

— |
wddsAppTargets
HetChat2

tags
language = C++
platform = iB8Win32




.

DDS Application Targets

e ddsAppTarget —— 1

OCP 5::ChatRoom

— Binds one or more
DomainParticipants to —
a PSM configuration .

2 7]

wdomainParticipants

e OCP5::ChatDirectory

Tagged values specify o= —
the desired PSM output s =

B2 B X i =]

= NetChat1 (DD5App Tamget) wddsAppTargets
oo : s
platform ig6J0K13

tags
language = C++
platform = iB8Win32

SrEATX QI
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7N :
DDS Code (PSM) Generation

Add-Ins | Settings Window Help

DDS Technology 3
1 SysML Technology r
TcSE 3

Manage Add-Ins...
ErCrorman T T artreTIaT e ST T
ine each of the implementati

largets define an implement:
icipant for the defined softwa
ation Targets also define a u
des Local Reconstruction sg
pant.

Mew Application Diagram F g
Mew Domain Diagram

Mew Qos Policy Library
Mew Type Diagram

Mew DLRL Diagram

Mew DLRL Mapping Diagram

Generate Code. ..

Open DDS Example | coperate Code

Options...
Help
About

3l

Tool Specific:

. il

Enterprise

Architect prompts the user to

designate the

application

targets to a specific DDS
output platform

SIZ>ANRX

SYSTEASS

Generate Executable Class

Target Package | PSM || o
Applications RTIDDS Applications
HelloWorldapp 1 MetChatl
HelloWorldapp2 =
HelloWorldApp3
OSPLDDS Applications
MetChat2
Generate Code
Ready to run code generation.
Options. .. ] [ Generate ] [ Close ] [ Help ]

QlAlG]
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DDS Example - EA ==X

: File Edit Wew Project Disgram Element Tools Add-Ins  Seitings  Window Help

= - 1 = T ru
hEEE e RDE E R e 1 @, e BEE ot e B
| T Logical Disgram: "NetChat1” created: 10/07/2009 12:37:58 PM modfied: 10/07/2009 12:38:09 PM 100% 780x 1134 ===
= % F-8-4+3 @
£ L Hello World Al
5: MetChat! Factory i Met Chat
‘E‘J - _dstaDictionary: MetChat1DataDictionary =) PSM - OSPLODS
§ = instence: MetChatiFactory = null i #f PSM - OSPLODS |
i __j MetChati
- HNetChat1Factomn) L‘J
| R Gatinstance() - NetChatiFaciory NetChat2
o + woeste_ topiciparticipant :DomainParticipant, topichame |String, listener : Topiclistener, statushask :int) : Topic PSM - RTIDDS
éﬁ + oeste_resderparticipant :DomainPerticipant, subscoriber :Subsoriber, topic :Topic, resderMeme :String, listensr :DatsResdearl istenar, statushask [int) ; DataReader o Lﬂ;l PSM - RTIDDS
2 + oreate writerfparicipant :DomainParticipant, publisher -Publisher, topic ‘Topic, writerMame :String, listenar DataWriterListenar, statushiazk (int} | DataWriter - L:j MetChati
+ oreate publisher{participant :DomainParticipant, publisherame :String, listener :PublisherListener, statushask :int) : Publisher NetChati
+ geste_subsoiber{participant :DomainPsrticipant, subsziberMame :String, listener :Subsoriberlistener, statushask :int) | Subsoriber : ?_S = X 2 :
.-i- oeate participantidemainid :int, participant_index :int, particpantName :Suinﬁ, listener -DomainFarticipentListenar, statushiask intj . DomainParticipant o E3 I__j EntityInformation
= - [] QosDictionary
- [ QosEntityDictionary
NetChattDataDictionary f- ] QosEntityPair
#- [§ ChatRoom
+ MUM_TOPICS: int=2 freadOnly] g G ReaderListe
+ HNUM_READERS: int= 2 JresdOnly} [ COROF A CAGOT S EEHCT.
+ NUM_WRITERS: int=1 {readOnly} 5] Common\WriterListener
+ NUM_PUBLISHERS: int=1 {readOnly} ez} MessageTypeReaderlistener
+ HNUM SLIEIS._.F{IEIEEE‘»: |!1t=1 readOnly] H MessageType\riterListener -
+  MUM_FARTICIFANTS: int =1 [readCnly] NetChati
+ topiclistt Topicinformation {II} = new Topicinform.. G- Bl Me 4 s
+ resdedist: DatsReaderdnformation ([} = new DatsReadsd.. =] MetChatiDatalictionary
+ writerlist: DataWriterlnformation | ew DatsWriter] [+ MetChatiFactory
+ publisherlist: Publishesinformation = naw Fublisharin.. = UserTypeReaderlistener
+ subscriberlist:  Subscriberinformation {{J} = new Subsoiberl. . E * 3
= o : S T 4 i UserTypeWriterListener
+ participantlist; DomainParticipantinformation {{J) = new DomainParti .
[} MetChat2
+ MatChatiDatsDictionan()
+ finalize{) : void e —
+ getTopicZosAndType(nams :Sting) | QosTypePair B B Nt |
+ petDataResderQos(name :String) ; QosDataReaderPair = & = ==
+ getDataWriterQos(name. 'Stiing) : GosDataWriterPair x J;l X
+ getPublisherCosiname :String) : QosPublisherPair - W oy B3 @
+ getSubsoriberQosiname (String) ; QosSubsoriberPsir == A0 - @ o
+ getDomainParticipentQos{iname String) : QosDomainParticipantPair # MNetChat 1Factory (Class)
- Greatelists{} : void |
DataReaderlistener
CommonReaderListener
+ on_reguested_deadline_missed(reader DataResder, stetus ‘RequestedDeadlinelissedStatus) © void
+ on_requested_incompsatible_gosiresder :DatsReader, status ‘ReguestedincompstibleCosStatus) | void
+ on_zample_rejected{reader :DataFsader, status |SampleRejectedStatus) | void
+ on_liveliness_changed|reader :DstaReader, status :LivelinessChanged Status) © void
+ on_dsts_svsilsble{resder :DateResdear) | void
+ on_sample_lostireader :DataReader, status :SamplelostStatus) © void
+ on_subsgiption_msatched(reader :DataReader, status :SubsoriptionhMatchedStatus) | void
DistsWiiterl izfener
CommonliriterListensar
| + on_offered_desdline_missed{writer :DataWriter, status :OfferedDeadlineMissedStatus) | void )
(L : S ' £
|4 "o StartPage | Welcome  *NetChatl | b
E#Debugé Stad| Workbench| | +* Testingi
A B A i (Eh I
B . a. @ - 5h i T
Class:NetChatiFactory =tChatIFacto =ftr 20w Top: - th: 786 x Heightz 17 Of)J—— @lr N




& DDS Example - EA

File Edit View Project Diagram Element Tools Add-Ins  Settings Window Help
Ly L T <defalt> @ B EE Re
m = ——
= =@ [E chatRoom 47 -~
ga i MessageType_handle 43 ¥
E i# MessageType_instance a4
0 &
2 i NUM_READERS 45 4 private int CreateParticipant(){
! # NUM_TOPICS i
'f_‘:nl ; V o 46 ff Create the participant
mal (S & NLM WRITERS 47 participant = m Factdry.create participant (m domainId, m participantIndex, "ChatRoom", nulll, Statu
= i i UserType_handle L S T 2 - - -
—i > if (participant — n@ll} {
o i UserType_instance i e
% b LogExrror ("create participant error™):
g w m_Factory = =
= 1 g 540 retorn -1;
= @ M_MessageTypemsgReaderlist | S
i m_MessageTypewriter Sf ¥
i m_MessageTypewriterListener 52
i m_UserTypeuserReaderlistene 53 return 07 il
i m_domainId EN H
i m_participantindex 55
i@ participant private int CreatePublisher(){
i@ publisher if (participant != noll) {
i readers 8 // Create the publisfey
i subscriber 50 publisher = m Factory. create publisher (participant, "pub", null, FtatusKind.S5STATUS_ MASK NCNE);
i topics &0 if (publisher = nul -
i writers 61 LogError {"create publisher\n");
@ ChatRoom() az retorn -1:
4 CreateParticdpant() &3 - ¥
4 CreatePublisher() ga I '
i CreateReaders() - 5
4 CreateSubscriber()
i 66 retorn 0O;
& CreateTopics() =l
4 CreateWriters() 6_ t
& GetDomainParticipant() 53
¢ GetPublisher() ] g private int CreateSubscriber () {|
¢ GetSubscriber() 70 B if (participant != null) {
@ LogError(String) Ti /4 Create the subscriber
@ finalize) Tz subscriber = m Factory.create subscriber (participant, "sub", null, StatusKind.S5TATUS MLSK NCNE
& init{int, int) T3 E if (subscriber = npull) {
& runfint, int, int) T4 LogError ("create subscriber error”);
4 shutdown() return -1;
& writeData{String) - ¥
I ¥
return O;

private int CreateTopics{){
String type name noll;

if(participant != nmll) {

/¥ Register types before creating topic
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& DLRL - Class & Type
Nt Mapping

wdlrlClasse xid| Struct=

® d I rICIaSS MessageClass DCPS:MessageTypel

wd IrlAttributes akEyn

-_— DLRL CIaSS + Index: long + jndex: long
+  Message: string widIFiglds

+ meassage: string

representing a togs

mappedTopic= Message Topid + uszerlD: lang

subscribed DCPS e
Topic Type

AIrlCIass «id|Structs
" e kol
OCP5:UserT
UserClass Seriype
foreignkiey
adirlAttributes - ﬂ':ml ;rnl =
+ Mame: string . _.— g=ilt long
+ UserlD: long aidIField=
+ name: string
tags wlblEyn
mapped Topic= UsarTopic + userlD: long
mapped Type =




e dlrlClass

— DLRL Class

representing a
subscribed DCPS

Topic Type

Tagged Values
5|21 & £y F¥
= Message(lass (DLRLClass)
mapped Topic
mapped Type

wtopicy Message Topic

SIZ>ANRX

Mapping

DLRL — Class & Type

adlrlClasss
MessagelClass

wd IrlAttributes
+ Index: long
+ Message: string

P 5:MessageType|

xid| Struct=

tags
mapped T opic= Message Topid

mapped Type =

akbsyn

zidIFigld=

wforeignkeys

index: long

message: string

user|lD: long

IrlClazsa
UserClass

’
adlrlAttributes

+ Mame: string
+ UserlD: long

tags
mapped Topic= UsarTopic
mapped Type =

wid|Structs
OCP5:UserType

i

wforeignkeys

aEY D

meassagelD: long
diField=

namse: string

user|lD: long

QIAIG

OBIECT MANAGEMENT SROUP



e dirlAttribute

— DLRL Attribute
representing mapped
DCPS Type fields

Tagged Values

8]
= Index (Attribute)
mappedField

3 B @

index

SIZ>ANRX

DLRL — Class & Type
Mapping

adlrlClasss
MessagelClass

xid| Struct=
P 5:MessageType|

adrlAttributes

+ Index: long

= Nlessage: string

tags

mappedTopic= MessageT :-p/

mapped Type =

akbsyn

+ index: long
Mﬁel:n
+ meassage: string

wforeignkeys

+ userlD: long

wdIrlClasss
UserClass

adlrlAttributes
+ Mame: string
+ UserlD: long

tags

mapped Type =

mapped Topic= UsarTopic

wid|Structs
OCP5:UserType

wforeignkeys

+ messagelD: long
zidIFields

+ name: sting
aEY D

+ userlD: long

QIAIG

OBIECT MANAGEMENT GROUP



. DLRL — Class & Type

DDS
./

e relation

— Association used to
aggregate multiple
classes using DLRL
foreign keys

Mapping

SIZ>ANRX

SYSTEASS

ma p-ﬁ j y ﬁ—
+message
«relations
Classe
UserClass
n
i

mapped Topic= UssrTopic
mapped Type =

QI



D/I:E DLRL — Local

“ st Reconstruction

e Cache

— Describes a DLRL cache entity used to provide dirl
class access to the user

edomainParticipants ccaches
DCP 5::ChatRoom NetChatCache
adIrlClasss
Flser UserClass
wrelat wdlrlAttributes
+ Mame: string
+ UselD: long
+message
tags
sEI;ETupl'E arelations mappedTopic= UserTop
mappedType =

SIEAmX (1]

SYSTEASS AGE



A DLRL — Local
"t Reconstruction

e Cache

— Describes a DLRL cache entity used to provide dirl
class access to the user

sdomainParticipants E
DCPS:ChatRoom DCPS ChatRoom
qo= <€4— DomainParticipant
entity_factory
user data
wpublishers asubsoribers
e ub <datsRediers DLRL Classes
user I
: v
entity_factory

roup data group_data [:l

padrtition partition adatal b T ey

resentation x i presentation msgH Mmd|T|u|EI:E-n ]t e

essagellass isar UserClass
(from DCPS) (from DCPS) T T R
+ |ndex: long + Mame: string
= IMsassage: string + UselD: long
+message
tags tags

mapped Topic= Message Topig wrelations mappedTopic= UserTopig
mappedTyps = mappedType =

3 | B 'ﬁ
A Yool é 4 1alk
CEIECT MARAGEMENT GROUP



A DLRL — Local
"t Reconstruction

* objectHome, topicManager

— Binds the cache to DataReaders to access the
specific DCPS Topic, Types

wdomainParticipants
DCPS:ChatRoom ==

wdlrlCl
sar UserClass

0 dirtattributes
| lang Mams: stri

| ge: string U=erlD: long

message
tag I s tag
meappsd Topic = Message Topid wrzl ppedTopic= UserTop

s mapped Type = pedType




e ddsAppTarget
— Binds one or more

DomainParticipants to
a PSM configuration

— Binds at most one
DLRL cache to the
PSM configuration

SIZ>ANRX

DDS Application Targets

wdomainParicipants
OCP 5::ChatRoom

5]

wcaches
ODLRL::NetChatCache

2]

tags

sooess = ReadWrite

wddsAppTargets

Iz
P

ngu
latfor

7
i
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Conclusion & Wrap Up

SIrEAETX QIR
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DDS Other Applications

e Not just a DDS architecture description
 Not just a PIM

DDS PIM PSM

SI=AEX QiG]
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DDS Other Applications

* Model Driven Architecture
— UML based DSL
— Interoperable with SysML, SOAML, UPDM, MARTE, etc...
— Integrated, traceable ‘architectable’
— Part of the ‘big picture’

el gl gl sdeledads

|;|:II_|_I — 1 L[]
L (R (A o
e (o e ey (e ey

Sreeamx QI



.

DDS Other Applications

o XMI Serialization = Direct Deployment

— XMI Document describes the DDS application
configuration with Participants, Topics, QoS, etc

— Configuration loaded by runtime to configure nodes
— No source code

DDS PIM XMI

SIZ>ANRX
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DDS Other Applications

* Visual Deployment Interface

— DDS discovery to create a DDS model which visualizes a
running deployment

— Field Engineers interact with the DDS model to make changes to
the deployment

— Maintenance, re-engineering, documentation applications

Interact
.____ >

DDS Discovery o~ <

DDS Model
Agent

gy =

N

SrEATX QI
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DDS Concluding Remarks
"I

 UML Profile for DDS exemplifies the co-
operation of multiple OMG standards to:

— Overcome the real-world challenges of design
complexity management

— Provide turnkey rapid-development solutions for DDS
applications

e Culmination of OMG’s
— Real-time distributed data middleware technology
— UML extensibility (domain-specific languages)
— Model-Driven Development / Architecture
— XML Metadata Interchange specifications

SI=2aTX QAN

T SROUP



DDS Concluding Remarks

 Next Steps
— Complete the FTF submission
— Final Publication & market adoption
— RTF

e For More information

— Contact us
e sam.mancarella@sparxsystems.com
e http://sparxsystems.com/dds

— Visit the Sparx exhibit for more information & demo

Sreeamx QI



Thank you for your attention!
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