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Background

Å Object Management Group (OMG)

ï International software open standards 

organization

ï DDS, CCM, CORBA, UML, SysML, MDA, IDL, 

D&C, MARTE, MOF, UPDM, XMI, many othersé

Å Data Distribution Service (DDS)

ï Popular real-time middleware open standard

ï Publish-Subscribe information exchange

ï Inherent support for data-oriented Event Driven 

Architecture (EDA)

Å CORBA Component Model (CCM)

ï Component model extension of the classic 

CORBA 2 real-time middleware open standard

ï Also known as CORBA 3

ï Request-Response information exchange

ï Inherent support for Service Oriented Architecture 

(SOA) and Component Based Architecture (CBA)
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Layered Architecture
View 1       

Until very recently, the CCM & 

DDS complementary middleware 

standards were not integrated



DDS for Lightweight CCM (DDS4CCM)
Component-Based DDS (CBDDS)

Å New OMG open standard that integrates the CCM and                    DDS 
real-time middleware standards

ï CCM+DDS real-time component framework

ï All components and interface ports are well defined and                                                            
specified in OMG Interface Definition Language (IDL)

Å Initial Adopted Specification in December 2008

ï At July OMG Real-Time Workshop, aided by RTI per an ongoing                                 
RTI Architecture Study for Teton that was targeting CCM+DDS

ï Primary/lead author was Thales, with co-sponsors RTI, PrismTech & Mercury

ï Entered two FTF (Finalization Task Force) phases, which NGC participated in

Å Influence over spec evolution primarily through NGC subcontractors

ï NGC funded the definitive & most advanced reference implementation of the DDS4CCM 
spec during FTF phase via RTI, Remedy IT and Vanderbilt ISIS

ï Three working drafts during this time ïcurrent (final content) is the ñBeta 3ò spec (v1.0)

Å Final Available Specification (v1.0) unofficially released

ï Still in final technical editing at OMG, per 1 year backlog

ï A draft v1.1 specification is already available on the OMG site
3
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The Five Architectural Tenets of the Northrop 

Grumman Electronic Systemsô Teton Project

Å The 5 key architectural tenets driving the Teton framework are:

ï OAïOpen Architecture

ÅMore specifically, the DoDôs MOSA (Modular Open Systems Approach) 
initiative

ï EDAïEvent Driven Architecture

ÅOften associated with DOA (Data Oriented Architecture) as a complement to 
SOA, EDA primarily defines the programming model

ï CBAïComponent Based Architecture

ÅAssociated industry terms include CBD (Component Based Development) 
and CBSE (Component Based Software Engineering)

ï SOAïService Oriented Architecture

ï MDAïModel Driven Architecture

Å CBA is an intrinsic element of SOA, MOSA/OA and MDA

MDA

SOAExtensibleLocation
Independent

Reusable

Plug and Play

Distributed

Net -Centric

EDA

Dynamic Performant

Scalable

Interoperable

Secure

Component
Based (CBA)

Portable
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OA ïOpen Architecture & MOSA

Å Charter tenet for The Teton Project

Å OA is the foundation of a number of current key contracts at NGES

Å OA or MOSA in particular mandated in most new DoD RFPs

ï DoD directives mandate its use in acquisitions 

ÅDoD 5001.2: ñA modular, open systems approach shall be employed, where 
feasibleò

ï DoD program managers (our customers) expect it

ÅMOSA is now a generally accepted standard approach

ÅMakes government PMs job easier if contractor can assure MOSA compliance

ï Good for business

ÅReduces program execution risk

ÅOur competitors are using and marketing it
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Å All CSS APIs based upon open standards

Å The CSS Services & APIs provide the basic programming environment & foundation 
for all application component designs, offering universal software services

ï Including General Purpose (GP) and Signal Processing (SP) applications

Å Core services support mission independent needs of new NGES programs

ï DDS a key contributor, but many more OA standards needed to address requirements

ï Component-Based DDS via DDS4CCM addresses even more, but still others are required

SNA Core Software Services (CSS) APIs for High 

Performance Computing (HPC) Applications

Pub/Sub 

Messaging

Data

Record / 

Playback

System 
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(App Container)

Service/Client 

Messaging
Logging

Config 

Parameter 
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Time
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Math
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Services

Pub/Sub 
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Transfer (PSAT)

OS

Abstraction

Mission Independent Core Services & APIs for the Teton Scalable Node Architecture (SNA)

Both DDS and DDS4CCM Satisfy the Teton OA Architectural Tenet



SNA APIs ïOA Standards & Governance

# API Description Open Standard Governance

1 Application 

Container 

(System 

Management)

Encapsulation of message event handler for service calls, service responses, subscriptions, 

timers & other events.  Encapsulates business logic/algorithm event callback registration and 

common component-based functionality such as security, startup, init & shutdown.  

Embodiment of component ICD & lifecycle management.

CCM (CORBA 

Component Model), 

D&C (Deployment & 

Configuration)

OMG (Object 

Management 

Group)

2 Service/Client 

Messaging

Request/response, synchronous/asynchronous, RPC/RMI-based messaging supporting SOA 

services and clients.  Service interfaces defined in OMG IDL.

CCM, AMI4CCM OMG

3 Pub/Sub 

Messaging

Publish/subscribe messaging API supporting streaming data and event streams per EDA 

architectural patterns.  Topic data types defined in OMG IDL.  

DDS, DDS4CCM OMG

4 Pub/Sub 

Attachment 

Transfer (PSAT)

Wideband, high-throughput transport encapsulation extension of DDS for ñlarge data.ò  

Combination of DDS for signaling and OFED-based wideband fabric transport (SHMEM, 

RDMA, etc.) integrated into a DDS4CCM standard ñconnectorò in the CCM container.

DDS4CCM OMG

5 Logging Text-based logging system for debug, development, I&T log4cxx Apache

6 Config Parameter 

Access

Generic access to static [read at startup] user-defined configuration files of hierarchical key-

value pairs.  API lookup of a value string by passing a sequence of key strings.

libConfig SourceForge 

.net

7 Data 

Record/Playback

Generic data record/playback service built on the pub/sub messaging system capabilities & 

generic data type definition utilities.

RTSP (Real Time 

Streaming Protocol)

IETF RFC 2326

8 Discovery 

Services

Data & Service directory services supporting dynamic system behavior.  Metadata catalog 

access to available topic and data set descriptor names/attributes (metacards) for data, access 

to active service specifications to lookup service endpoints & descriptors for services.

DDS Topics, 

DDS4CCM

OMG

9 Time 

Management

Access to current, multi-node synchronized system time.  Timer event management 

encapsulation.

POSIX & ACE 

Timers

IEEE/ISO/IEC & 

DOC Group

10 Math Libraries Mission independent math libraries supporting common signal & image processing functions 

per a co-processor off-load model.

VSIPL++ HPEC-SI

11 OS Abstraction Access to basic resources managed by the OS, for intra-process component design (vs. the 10 

CSS APIs, which are primarily inter-process) and driver level access by Adapter components 

for handling external I/O.  Prefer use of ACE OS abstraction layer in System Management API 

instead for future portability (Linux, Windows, VxWorks, etc.).

ACE, POSIX DOC Group, 

IEEE/ISO/IEC
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MOSA APIs used directly by apps with no intermediate proprietary abstraction/shim layer in between



SNA Platform v1.0 HW/SW Stack
DDS4CCM Content in Red 
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Operating System, Device Drivers, Network Stack (Linux - Fedora 12)

HW & Boot Loader Firmware (Intel x86-64, GPU, IBM Cell, PPC440)

Security Services (SELinux, IPSec)

Processing Application Component Layer

Visualization Application Component Layer

DDS RTPS Message

Protocol (RTI)

CORBA IIOP Message 

Protocol (TAO)

DDS Libs & Threads (RTI)
CORBA 2.x Libs/ORB 

(TAO)

Wideband 

(OFED)

Appenders

(DDS, Others)

Logging Lib 

(log4cxx)

Logging

Protocol 
Aggregator

(to log4j 

XML)

DDS4CCM 

PSAT

(CIAO)

AMI4CCM 

(CIAO)

DDS4CCM 

DDS 

(CIAO)

OS Abstraction Layer 

(ACE)
TCPInfiniband

CCM+DDS Container (CIAO)

PTTI & 

Time-

Keeper

Time 
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EDA ïEvent Driven Architecture

Å Architecture pattern supporting real-time system design
ï Hardware analogy: Interrupt-driven vs. Poll-driven design

Å Primarily defined by the event-driven programming model
ï Leverage reactor pattern to dispatch incoming ñeventsò to user-registered event 
handlers, a.k.a. ñcallbackò routines

ï Most business logic embodied in callbacks, or code called from callbacks

Å Business logic invoked by real-time events, including:
ï Incoming subscribed messages (pub-sub events)

ï Incoming service invocation messages (request-response events)

ï Asynchronous responses to service invocations by a client (AMI)

ï Timer events

ï Exceptions

ï Other registered activity on file descriptors (FDs) or equivalent (interrupts, AIO, file 
system activity, socket/pipe activity, etc.)

Å Typically associated with data-driven design patterns
ï Pub-sub, streaming data, message passing
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Both DDS and DDS4CCM (CCM) Satisfy the Teton EDA Architectural Tenet

EDA



SNA Supports EDA, SOA, Pub-Sub and Request-

Response Architecture & Information Exchange Patterns
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Advanced real-time distributed processing systems utilize all of these patterns to some 
extent, and greatly benefit from combining and using them where appropriate


