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Harmony aMBSE Process
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Handoff Prerequisites
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How is this Architectural Model Organized?



© 2019 IBM Corporation
4

Hand off Workflow

Hand off elements 

common to 

multiple 

subsystems to the 

shared model

Hand off 

specification 

elements to 

individual 

subsystems

Allocate 

requirements to 

engineering 

disciplines

The Systems Engineer leads an 

Interdisciplinary Product Team (IPT) 

in the hand off effort. 
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Creation of Shared and Subsystem Models

▪ Either with the SE-Toolkit automation or manually, 

create

− A singular Shared model for the  physical 

interfaces and types they need

− A separate model for each subsystem, which 

contains

• (Copied) subsystem specification from the 

system engineering model

• Reference to the requirements in the SE 

Model

• Reference to the Shared Model
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Canonical Model Organization
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Shared Model Organization

REF from SE Model

Derived here in the shared model

• Purpose: To hold information relevant to more than one subsystem

• Physical interfaces and physical data/flow schema

• Intent

• Create the physical interfaces and trace them back to the logical interfaces

• Create the physical data/flow schema and trace them back to the logical 

data/flows
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Subsystem Model Organization

REF from SE Model

Copied from SE Model

REF from Shared Model

Discipline-specific allocations
Discipline-specific requirements

• Purpose: To hold information relevant to a single subsystem

• Physical interfaces and physical data/flow schema

• Intent

• Identify deployment facets, allocate requirements to them, and define their 

interfaces
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Modeling Physical Interfaces with Protocols 

▪ Many interfaces will be implemented over a bus protocol:

− Example

• Logical: Navigation Subsystem → Radar Subsystem uses event 

herezaRadarTrack(t: RadarTrack)

• Physical: 1553 Bus Message with bit-level mapping to the message content

▪ Such interfaces are typically done as follows

− Identify the protocol

• If a standard – add a reference to the standard

• If custom – define the protocol

− Specify the application-level protocol 

• For every message in the logical interface, define a corresponding bus message

• For every type in the logical interface, define the details of the corresponding bus 

message

− Add «represents» dependency from the physical element to its corresponding logical 

element

− Construct a table view

− Review to ensure completeness, adequacy, correctness, and coverage
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Useful Stereotypes for Physical Interfaces and Types

Used in deployment 

architecture to characterize 

engineering discipline-specific 

aspects (known as deployment 

facets)

}
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Example use of stereotypes in physical interface definition
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Defining Physical Interfaces: The Application Protocol



© 2019 IBM Corporation
13

Control Bus Protocol (CBP) Msgs Spec
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Showing the physical messaging details for an ICD*

▪ Rhapsody provides custom table 

layout tools using context 

patterns to show contents and 

metadata of the various 

messages. Here we see 

columns:

− Message name

− Message content field

− Content field metadata

− Content field metadata value

* Interface Control Document
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Adding traceability between logical and physical interfaces

▪ Harmony SE has a «represents» stereotype to traces 

elements across different abstraction levels

▪ This can be done diagrammatically or using the Harmony 

SE Modeling Toolkit 

▪ For every physical interface service

− Create a «represents» dependency back to the 

logical interface element it represents
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Adding traceability between logical and physical interfaces

Create a table to view the relations
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Subsystem models

▪ There is a separate package created for each subsystem model

▪ We will

Identify the engineering disciplines involved

Allocate requirements to those engineering disciplines

Specify the interfaces between those engineering disciplines
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Deployment Architecture

▪ The Harmony Process defines the deployment architecture:

− The Deployment Architecture is the

• Identification of Deployment Facets (architectural elements from different 

engineering disciplines)

• The assignment of functional and other responsibilities to those deployment facets

• The definition of interfaces between deployment facets from different engineering 

disciplines

▪ Deployment architecture specifically does not identify discipline-specific architecture within 

the deployment facets

− The internal structuring of deployment facets is the responsibility of the related 

engineering discipline

▪ Deployment architecture is shown on block (class) diagrams with 

− Stereotyped deployment elements indicating their pedigree 

− Interfaces between the deployment elements

▪ Harmony uses 

− Ports and connectors for dynamic connections; e.g. those that carry information, 

energy, materiel or fluids

− Associations and links for static connections; e.g. those such as mechanical fastenings 

and cable management
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Deployment Architecture Facets for Control Air Surfaces Subsystem

software

electronics

mechanical

Electro-hydraulicInter-disciplinary Interfaces
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Define the Interdisciplinary Interfaces
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Show the Interdisciplinary Interface Details in a table

▪ For each interface: 

− Operation

• Metadata attributes

− Attribute / value property

• Metadata attributes
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Derivation for Deployment Facets Requirements 

▪ While some requirements may be directly allocated to a deployment facet, many must be 

decomposed into derived requirements before allocation. 

electronics

electrohydraulics

software
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Allocations of Requirements to Deployment Facets
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Allocations of Requirements to Deployment Facets
Requirement Subsystem Derived Requirement
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Hand off from Systems to Software

▪ At this point, the hand off is complete, and the down stream engineering (software, 

electronics, mechanical, …) can begin

▪ So you are … 

Any Questions?
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