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Inspiration
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Information Modeling
“Information modeling is concerned with the 
construction of computer-based symbol structures 
which capture the meaning of information and 
organize it in ways that make it understandable and 
useful to people.”  Mylopoulos, 1998

Revolution
In this case, the information revolution.



Information Modeling for Continuous Revolution – 
Modeling Knowledge and Coordination in Large-Scale 
Agile Development

Information Model – Same

Revolution – Agile revolution and fall (de-(re)volution?)

Continuous – Does the revolution ever stop?



Research Context
Chalmers Software Center Project #27 Engineering Knowledge Flows in 
Large-Scale Agile System Development

• Formerly: RE for Large-Scale Agile System Development
• Current members: Eric Knauss, Jennifer Horkoff, Hans-Martin Heyn
• Past members/collaborators:  Rebekka Wohlrab, Rashidah Kasauli, Salome Maro, 

Jan-Philipp Steghöfer, Jörg Holtmann, Grischa Liebel, Francisco Gomes
• Many master’s and bachelor’s students

FAMER - FAMER - Facilitating Multi-Party Engineering of Requirements
• September 2023 - August 2026, Vinnova, https://www.vinnova.se/en/p/famer---

facilitating-multi-party-engineering-of-requirements/
• University of Gothenburg, Kognic, RISE, Volvo Cars, and Zenseact

https://www.vinnova.se/en/p/famer---facilitating-multi-party-engineering-of-requirements/
https://www.vinnova.se/en/p/famer---facilitating-multi-party-engineering-of-requirements/


Software Center Project Background (Kasauli)
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Fig. 4. Challenging Areas of RE for Large-Scale Agile System 
Development.

All of our case companies have agile software development teams that 
operate within the context of a larger system engineering process, …
“It feels like agile islands in a waterfall.” — FG 2



Software Center Project Background (Wohlrab)
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BOMI (Boundary Object and Methodological 
Islands)  First Steps 
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BOMI (Boundary Object and Methodological 
Islands)  First Steps 
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BOMI (Boundary Object and Methodological 
Islands)  First Steps 
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BOMI Modeling
- Metamodel
- Smells
- Guidelines

- Tooling
- Views
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Research Methodology (Exemplar)
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Research Methodology (Exemplar)
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BOMI Metamodel
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Example Instance Models from Workshop (1/2)
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Example Instance Models from Workshop (2/2)
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Elicitation Guide
Overview

• Which BO would you like to focus on
• Pick one that’s problematic in some 

way
• What roles interact with the BO?
• Which islands do the roles belong in?
• Is the BO governed, by whom?

About the BO
• What type is it?  Sub-type?
• What is the:  level of detail, frequency 

of change, modularity, etc..  
About the Roles

• Do the roles CRUD with the BO?
• How about Accessibility, stability, 

criticality, etc. for that role
About the Islands

• What type are they?
• What is the distance, driver between 

each island
About Governance

• Which roles are part of the 
governance team?

• What frequency of governance, 
formality of governance
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BOMI Smells (early examples)
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Smell Type Description OCL
Within BO Low Modularity context BoundaryObject inv LowModularity:

self.Modularity = “Low"

High level of detail, frequent 
change

context BoundaryObject inv DetailedHighChange: 
self.LevelofDetail = “High" and self.FrequencyofChange = 
“High"

Within Usage Not fit for purpose context Usage inv NotFit: self.FitForPurpose = “Low"

High criticality, low stability context Usage inv CriticalUnstable: self.Criticality = “High" 
and self.Stability = “Low"

Presence of… No governance team context BoundaryObject inv Governed: self.Governed-
>size > 0

No one responsible for BO context BoundaryObject inv Responsible: 
self.Responsible-> size > 0

Across Elements Governing roles should use BO context BoundaryObject inv GovernsUses: self.Governs -
> forAll(g | g.PartOf-> select(r | r.uses = self)->size > 0)



BOMI Guidelines
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BOMI Tool
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BOMI Views
• Five views

• BOMI details
• Overview
• Methodological island (MI)
• Boundary object (BO) 
• Governance
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Governance View Example



Back to Information Models
Many instance BOMI Models capturing coordination between teams
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<<Interface>>

System Requirement 

SuperType: Task
SubType: Customer Requirement
Level of Detail:  Medium
Frequency of Change: Low
Modularity:  must not talk about lower
Maintainability:  
Prescriptive (reality)
Lifecycle stage: operation
Representation format:  text
Current:  up-to-date
Internal Consistency

Connectedness (between MIs)
External Consitency (to other BO)

Versioning

Hardware

Type: <MIType>

Software Team 1

Type: <MIType>

Software Team 2

Type: <MIType>

Different 
business unit

System Teams

Type: <MIType>

Governance Team

Name

1*

1

*

Part of

They are the 
team

Supplier (external)

Type: <MIType>

Governs (association class)

Frequency of coordination:  weekly 
meetings

Coordination mechanism: meetings, 
change requests

Ocean (association class)

Distance: organizational
Driver: also process
DriverSubType: "Text"

Ocean (association class)

Distance: organizational
Driver:
DriverSubType: "Text"

Ocean (association class)

Distance: technological
Driver:
DriverSubType: "Text"

Usage (association class)

Accessibility: high
Stability: high
Criticality
Usage (who, how often)
Fit for purpose

Usage (association class)

Accessibility: high
Stability: doesn't fit? they govern, 
produce, use
Criticality
Usage (who, how often)
Fit for purpose

Usage (association class)

Accessibility: high
Stability: some are stable, some are 
changing
Criticality
Usage (who, how often)
Fit for purpose

Usage (association class)

Accessibility: low, pulished differently
Stability: high
Criticality
Usage (who, how often)
Fit for purpose

Usage (association class)

Accessibility: high
Stability: some are stable, some are 
changing
Criticality
Usage (who, how often)
Fit for purpose

1

1

1 *

Governs

1

*1* Uses

1

*

1

*
Uses

1

*

1 *
Creates/Governs/Uses

1

*

1 *

Uses

1

*

1 *

Uses

Ocean (association class)

Distance: ?
Driver:
DriverSubType: "Text"

<<Interface>>

System Requirement 

SuperType: Task
SubType: Customer Requirement
Level of Detail:  Medium
Frequency of Change: Low
Modularity:  must not talk about lower
Maintainability:  
Prescriptive (reality)
Lifecycle stage: operation
Representation format:  text
Current:  up-to-date
Internal Consistency

Connectedness (between MIs)
External Consitency (to other BO)

Versioning

Hardware

Type: <MIType>

Software Team 1

Type: <MIType>

Software Team 2

Type: <MIType>

Different 
business unit

System Teams

Type: <MIType>

Governance Team

Name

1*

1

*

Part of

They are the 
team

Supplier (external)

Type: <MIType>

Governs (association class)

Frequency of coordination:  weekly 
meetings

Coordination mechanism: meetings, 
change requests

Ocean (association class)

Distance: organizational
Driver: also process
DriverSubType: "Text"

Ocean (association class)

Distance: organizational
Driver:
DriverSubType: "Text"

Ocean (association class)

Distance: technological
Driver:
DriverSubType: "Text"

Usage (association class)

Accessibility: high
Stability: high
Criticality
Usage (who, how often)
Fit for purpose

Usage (association class)

Accessibility: high
Stability: doesn't fit? they govern, 
produce, use
Criticality
Usage (who, how often)
Fit for purpose

Usage (association class)

Accessibility: high
Stability: some are stable, some are 
changing
Criticality
Usage (who, how often)
Fit for purpose

Usage (association class)

Accessibility: low, pulished differently
Stability: high
Criticality
Usage (who, how often)
Fit for purpose

Usage (association class)

Accessibility: high
Stability: some are stable, some are 
changing
Criticality
Usage (who, how often)
Fit for purpose

1

1

1 *

Governs

1

*1* Uses

1

*

1

*
Uses

1

*

1 *
Creates/Governs/Uses

1

*

1 *

Uses

1

*

1 *

Uses

Ocean (association class)

Distance: ?
Driver:
DriverSubType: "Text"

Overview?
Coordination between objects?
Coordination in Islands?  
Drivers?



Back to Information Models
Need further information models for wider coordination
To link important things together
Scattered BOs are not enough?

Missing big picture -> focus on wider Information Models
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Information Model Example: TIM
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Information Model Example: RIM
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Information Models
• Capture important objects (boundary objects) and their interrelationships
• Could capture also technical elements like architecture/hardware
• Or process/human aspects like teams or methodological islands

• Depends on what the organization needs to coordination over
• We can’t design *IMs for organizations, it depends on what they need
• But perhaps we can provide guidance in IM design and use
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Information Model Propositions
To be submitted!
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Information Model Propositions
Some necessary background:
Cynefin (1999 Dave Snowden)
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This file is licensed under the Creative 
Commons Attribution-Share Alike 4.0 
International license.

https://commons.wikimedia.org/wiki/File:Cynefin_f
ramework_2022.jpg

https://en.wikipedia.org/wiki/en:Creative_Commons
https://en.wikipedia.org/wiki/en:Creative_Commons
https://creativecommons.org/licenses/by-sa/4.0/deed.en
https://creativecommons.org/licenses/by-sa/4.0/deed.en


Information Model Propositions
• Proposition 1: Complex / Complicated (as per Cynefin) situations lead to different usage of 

information models

• Proposition 2: Information models must be collaboratively designed across systems engineering 
disciplines

• Proposition 3: An information model is best represented as an Ontology

• Proposition 4a: In complex situations, Information models are best designed bottom-up

• Proposition 4b: In complicated situations, Information models are best designed top-down

• Proposition 5: Generic modeling best practices are sufficient for information modeling

• Proposition 6: An extension of our BOMI guidelines will help with information modeling

MoDRE'24 Keynote - Horkoff 29



MoDRE'24 Keynote - Horkoff 30



FAMER
FAMER will establish 
concepts, models, and 
techniques of effectively 
building requirements 
knowledge for safe 
perception systems.
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Overview – Work in Progress
Observations in FAMER working with a hypothetical perception system 
use case

Proposition Insights

P2: IM designed collaboratively 
across disciplines

Collaborations thus far via Miro and PowerPoint, disciplinary differences can make the process 
challenging

P3: Differ between complex 
and complicated

Perception systems are complex, but can be narrowed down to be complicated

P4a: Define IM bottom-up in 
complex situations

Did a mix a top-down and bottom-up, hard to meet in the middle

P3: Represent IM as an 
ontology

Yes, but a simple one, depends definition of “ontology”

P5: Modeling practices are 
insufficient

What is available would likely not help us so much

P6: BOMI Guidelines would 
help

Have followed some implicitly, but have kept BOMI out for simplicity



Conclusions
• Information Modeling for the continuous revolution – if it’s not agile, it will be 

whatever’s next
• Balance between methodological autonomy and coordination
• BOMI modeling
• Information Modeling
• Propositions and Applications

• Modeling as a form of coordination and knowledge management
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Future Work
• Working on applying BOMI to model standards
• Support via git-based tools (TReqs) ongoing
• Further IM examples and guidance

• Publish more     (Challenging)
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Discussion 
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