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Law of Leaky Abstractions - G. Kiczales 
Noticeable between Cyber to Physical
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Law of Leaky Abstractions - J. Spolsky examples 
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Abstractions of sensors, 

actuators, states, and comms 

are particularly Leaky! 

Law of Leaky Abstractions 
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Simulation in Robotics  

Simulator

Simulation in Robotics

Physics Engine

Rendering Engine

World Model Robot Model

APIPlugins 
Worlds

Plugins 
Robots

●
○
○
○
○

●
○
○

Sensor data generator
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SW Architectural and Design Differences
● Asynchronous 
● Loosely coupled
● Abstracted
● Close-loop

SW Architectural and Design Differences
● Asynchronous, event-driven -- world operates that way
● Loosely coupled -- parallelization, reuse
● Abstraction -- manage complexity
● Close loop -- need to assess/respond to changes
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Register()

Publish()

SW Differences: Publish/Subscribe

Publisher Broker
Subscriber

Register()

Publish()

Subscribe()

Unsubscribe()

Subscriber

Callback

Callback
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SW Differences: Publish/Subscribe

Register()

Publish()

Subscribe()

Unsubscribe()

Time decoupling

SW Differences: Publish/Subscribe

Time decoupling

 Publish/Subscribe vs. Client-Server

Broker
Manages initial 

connections



SW Differences: Publish/Subscribe Functionality 
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channels

Bool
Byte
ByteMultiArray
Char
ColorRGBA
Duration
Empty
Float32
Float32MultiArray
Int32
Int32MultiArray
Int64
Int64MultiArray
Int8
Int8MultiArray
MultiArrayDimension
MultiArrayLayout
String
Time
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* Accel
* AccelStamped
* AccelWithCovariance
* AccelWithCovarianceStamped
* Inertia
* InertiaStamped
* Point
* Point32
* PointStamped
* Polygon
* PolygonStamped
* Pose
* Pose2D
* PoseArray
* PoseStamped
* PoseWithCovariance
* PoseWithCovarianceStamped
* Quaternion
* QuaternionStamped
* Transform
* TransformStamped
* Twist
* TwistStamped
* TwistWithCovariance
* TwistWithCovarianceStamped
* Vector3
* Vector3Stamped
* Wrench
* WrenchStamped
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ColorRGBA
Duration
Empty
Float32
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GridCells
MapMetaData
OccupancyGrid
Odometry
Path

● BatteryState
● CameraInfo
● ChannelFloat32
● CompressedImage
● FluidPressure
● Illuminance
● Image
● Imu
● JointState
● Joy
● JoyFeedback
● JoyFeedbackArray
● LaserEcho
● LaserScan
● MagneticField
● MultiDOFJointState
● MultiEchoLaserScan
● NavSatFix
● NavSatStatus
● PointCloud
● PointCloud2
● PointField
● Range
● RegionOfInterest
● RelativeHumidity
● Temperature
● TimeReference

SW Design Differences: Publish/Subscribe ROS
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Law of Leaky Abstractions - ROS Pub/Sub
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