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SECURE SCALABLE INTEROPERABLE
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Standards-based Publish/Subscribe Solution

Data Distribution Service TM

OpenDDS is an open source and widely adopted 
standards-based real-time publish/subscribe solution 
for distributed systems.

• opendds.org 

• https://github.com/objectcomputing/OpenDDS

www.omg.org/spec/category/data-distribution-service
dds-foundation.org 

http://opendds.org/
https://github.com/objectcomputing/OpenDDS
http://www.omg.org/spec/category/data-distribution-service
https://dds-foundation.org
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DDS Terms and Concepts 

● Sender of data: DataWriter
● Receiver of data: DataReader
● Coordination point: Topic

DataWriters and DataReaders each act as 
caches. Their contents are synced over the 
network according to QoS policies.
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OpenDDS Key Features 
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Why XTypes, Extensible Topic Types in OpenDDS?
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Why XTypes, Extensible Topic Types in OpenDDS?
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Data Type Evolution Example 
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Original data type
  

@topic
struct VehicleHealth {
  @key string vin;

        short oil_level;
        sequence<double, 4> tire_pressure;
      };

Possible new data type (works for ICE, HEV or EV)

@topic
struct VehicleHealth {
  @key string vin;

        short oil_level;
        sequence<double, 4> tire_pressure;
        double battery_soc;
        sequence<double> cell_voltages;
      };

Data Type Evolution Example (cont.)
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●  @topic 
 

●  @key 

@topic
struct VehicleHealth {
  @key string vin;

        short oil_level;
        sequence<double, 4> tire_pressure;
        double battery_soc;
        sequence<double> cell_voltages;
      };

●  @final, @appendable, @mutable,  @try_construct

Mechanism of Annotations 
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Appendable

@appendable

IDL in older ICE vehicles
  

@topic
@appendable
struct VehicleHealth {
  @key string vin;

        short oil_level;
        sequence<double, 4> tire_pressure;
      };

IDL in EVs and newer ICE vehicles

@topic
@appendable
struct VehicleHealth {
  @key string vin;

        short oil_level;
        sequence<double, 4> tire_pressure;
        double battery_soc;
        sequence<double> cell_voltages;
      };
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Mutable

@autoid(HASH)

VehicleHealth

@topic
@mutable
@autoid(HASH)
struct VehicleHealth {
  @key string vin;
  short oil_level;
  sequence<double, 4> tire_pressure;

}; 
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@topic
@mutable
@autoid(HASH)
struct VehicleHealth {
  @key string vin;
  short oil_level;
  sequence<double, 4> tire_pressure;
  double battery_soc;

        sequence<double> cell_voltages;
};

Mutable
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@topic
@mutable
@autoid(HASH)
struct VehicleHealth {
  @key string vin;
  sequence<double, 4> tire_pressure;
  double battery_soc;

        sequence<double> cell_voltages;
};

oil_level

Mutable
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Unions

typedef float Location[3];
enum DetailType {OdometerDetail, LocationDetail};

@appendable
union Detail switch (DetailType) {
case OdometerDetail:
  unsigned long miles;
case LocationDetail:
  Location location;
};
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typedef float Location[3];
enum DetailType {OdometerDetail, LocationDetail, ChargingDetail};

@appendable
union Detail switch (DetailType) {
case OdometerDetail:
  unsigned long miles;
case LocationDetail:
  Location location;
case ChargingDetail:
  float watts;
};

Unions
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Extensibility

●

○ @appendable

■

■

○ @mutable

■

○ @final

■
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Try-Construct Overview

● @try_construct

●

○ DISCARD

○ USE_DEFAULT

○ TRIM

●

● Try-Construct DISCARD 

●

● Try-Construct

● Try-Construct



Ⓒ

Discard

FuelType

electric

@mutable enum FuelType {Diesel, Premium, 
Standard, Electric};

// New Vehicle Writer
@topic
@mutable
struct Vehicle {
 FuelType ft;
};

@mutable enum FuelType {Diesel, Premium, 
Standard};

// Old Vehicle Writer + Old Gas Pump Reader
@topic
@mutable
struct Vehicle {
  @try_construct(DISCARD) FuelType ft;
};
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FuelType Electric

Electric
FuelType

DISCARD

●

●

@mutable enum FuelType {Diesel, Premium, 
Standard, Electric};

// New Vehicle Writer
@topic
@mutable
struct Vehicle {
 FuelType ft;
};

@mutable enum FuelType {Diesel, Premium, 
Standard};

// Old Vehicle Writer + Old Gas Pump Reader
@topic
@mutable
struct Vehicle {
  @try_construct(DISCARD) FuelType ft;
};

Discard
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Use Default

Default

@mutable enum FuelType {Default, Diesel, 
Premium, Standard, Electric};

// New Vehicle Writer
@topic
@mutable
struct Vehicle {
 FuelType ft;
};

@mutable enum FuelType {Default, Diesel, 
Premium, Standard};

// Old Vehicle Writer + Old Gas Pump Reader
@topic
@mutable
struct Vehicle {
  @try_construct(USE_DEFAULT) FuelType ft;
};
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FuelType: Electric

Electric

Default

USE_DEFAULT

●

@mutable enum FuelType {Default, Diesel, 
Premium, Standard, Electric};

// New Vehicle Writer
@topic
@mutable
struct Vehicle {
 FuelType ft;
};

@mutable enum FuelType {Default, Diesel, 
Premium, Standard};

// Old Vehicle Writer + Old Gas Pump Reader
@topic
@mutable
struct Vehicle {
  @try_construct(USE_DEFAULT) FuelType ft;
};

Use Default
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Trim

typedef string<5> model5;

// Vehicle Writer
@topic
@mutable
struct CarInfo {
 @key string vin;
  string make;
  string model_name;
};

// Database Reader
@topic
@mutable
struct CarInfo {
  @key string vin;
  string make;
  @try_construct(TRIM) model5 model_name;
};
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model_name

model5

Trim

TRIM

●

●

typedef string<5> model5;

// Vehicle Writer
@topic
@mutable
struct CarInfo {
 @key string vin;
  string make;
  string model_name;
};

// Database Reader
@topic
@mutable
struct CarInfo {
  @key string vin;
  string make;
  @try_construct(TRIM) model5 model_name;
};

Trim
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Try-Construct Advanced Overview

● Try-Construct

○
○
○
○

● Discard trim use_default

● discard
use_default trim 
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Renaming Fields

● @id @hashid
●

         

Older data type

@topic
@appendable
struct VehicleHealth {
  @id(1) @key string vin;
  @id(2) short oil_level;
  @id(3) sequence<double, 4> tire_pressure;
};

Newer data type

@topic
@appendable
struct VehicleHealth {
  @id(1) @key string identity;
  @id(2) short oil_level;
  @id(3) sequence<double, 4> tire_pressure;
  @id(4) double battery_soc;
  @id(5) sequence<double> cell_voltages;
};
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Compatibility With Non-XTypes

●

○

●

Non-XTypes system

@topic
struct VehicleHealth {
  @key string vin;
  short oil_level;
  sequence<double, 4> tire_pressure;
};

XTypes system

@topic
@final
struct VehicleHealth {
  @key string vin;
  short oil_level;
  sequence<double, 4> tire_pressure;
};
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Under The Hood of XTypes

●

○
○

●

○
○

○

●

○



Ⓒ



Ⓒ

What Else Is in XTypes?

●

●
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Next Steps 

●

●
-

●

●
-

https://github.com/objectcomputing/OpenDDS
https://opendds.org/
https://opendds.org/documents/
https://objectcomputing.com/services/training/catalog/middleware/opendds-programming-cpp-and-java
https://objectcomputing.com/products/opendds/opendds-consulting-and-support
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