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Remaining Issues (Safety Relevant)

Technical Error

Communication Error

HMI Related Error

Relay Error

Alarm

...

Complaints by Release

15th of September 2025
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• Too many complaints from the field
• Company reputation jeopardised
• Product in danger of losing its licence

Total: 1428
Safety Relevant: 511

Customer REQs Review
Architecture Review
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Marco Di MaioSystematic REQs Elicitation Some Definitions

• Requirements Elicitation is the practice of researching and discovering the 
Requirements of a System from users, customers, and other stakeholders.

[Ramos and Kurts, 1997]

• Requirement Elicitation goes beyond simply collecting information - it involves 
collaboration, communication, and critical thinking. Techniques such as interviews, 
workshops, surveys, and observation are used to extract both explicit and implicit 
requirements. [theknowledgeacademy, 2025]

• Effective REQs Elicitation employs Systems Thinking (Systematic and Systemic ) to aid 
perspective analysis and to define a logical process and structure in which to record and 
maintain the information and relationships elicited.
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Marco Di MaioProduct Development Realising a simple product ...
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Marco Di MaioProduct vs System ... and if it’s not that simple?
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Key Points
1. There is a fundamental 

difference between the 
hammer (simple product) 
and an IV Pump (system)!

2. The challenge developing 
safe, reliable and sustainable 
IV Pumps requires Systems 
Engineering & Architecting

3. The challenge’s  complexity 
must not penetrate the SOI 
boundary to allow for an 
elegant solution.

4. This requires a systematic 
and effective Requirements 
Elicitation process!
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Marco Di MaioSystem Development Applying Systems Thinking

Needs & 

Preferences

Operations

Activities

Control 

Flows

Systems

Sub-

Systems
Functions

Object 

Flows

SYSTEM

Product

Outline

Design 

Rules

Preparation

Allowed 

Materials

Set 

Parts

xCAD 

Parts

MECHANICAL DESIGN

REALISATION

Parts

Catalogue
(C)OTS

Assets

Prototypes

Virtual

INTEGRATION

Real

xCAD

Models

Physical 

Interfaces

Validation

Ideal vs Real System
• Strict Separation of Ideal and 

physical System Perspectives

Customer Requirements
• Provide the Input for both, the 

Ideal and the Real System
• Dynamic Model supporting 

active Change Management!
• Are developed in a Systematic 

and Structured way as to not 
overlook or forget salient REQs
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Ideal vs Real System
• Strict Separation of Ideal and 

physical System Perspectives
• All Modelled as Architectures

Ideal vs Real System
• Strict Separation of Ideal and 

physical System Perspectives
• All Modelled as Architectures
• Requires Structured Input!
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Marco Di MaioElicitation Model

Boxes are Registers 
The information within are Data Items



Effective Requirements Elicitation © 2025 Marco Di Maio 10

Marco Di MaioSOI Context Data Model Approach: Semantic Graph

Key Features 
• Nodes and Edges represent Items 

and Relationships, respectively.

• The semantics of all items/artefacts 
(including their bi-directional 
Relationships) are strictly defined

• Model is by definition consistent 
and allows for high levels of reuse

• Full & immediate traceability along 
multi-dimensional Relationships 
fostering trust in impact analysis 

• Aids modelling & communication 
thus improving efficiency and 
reducing human errors

• Robust and reliable basis for high 
levels of automation, e.g. for rule-
based document generation
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Marco Di MaioModelling Tool: LIME

Key Points
• 1 : 1 Representation of the data 

model where an Item “owns” 
Attributes (data that only exists 
because the item does) and so-
called “outbound” Relationship to 
other, pre-existing items, that are 
also Properties of this Item (e.g. an 
Item of City as part of an Address)

• Secondary information (e.g. a 
grand-parent or age of a person) is 
calculated in real-time (as the 
parent of a parent or the current 
date minus their date-of-birth), to 
avoid duplication, manual up-keep 
and wrong/out-dated information)

• Meta-Data (Title and Description) 
are calculated to avoid redundancy

• Ad-hoc reporting on user level

• Spreadsheet-like (bulk) editing 
even of complex information
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Marco Di MaioCapabilities: Needs & Response Matrix
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Marco Di MaioScenario Elicitation: Factor Analysis
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Marco Di MaioInterface Elicitation: Flow Analysis Visualisation Only
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Marco Di MaioUser Requirements Document Semi-Auto-Generated
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Marco Di MaioCONCLUSIONS
• It has been shown how to systematically derive a User Requirements Document

from the information captured in the Context Diagrams’ registers. 

• The actual SOI is covering the whole of the next generation ACME Infusion System, 
aka “PUMP”, only 2 of the ALARM SYSTEM related Alarm Features have been used to 
show the process of the Structured Context Analysis

• The approach using a Semantic Graph & Fractal Information Tool results in zero-
redundancy and low error levels (which are typically quickly recognised & corrected).

• User can Export all Information from each of the Registers, including “hidden”, i.e. 
related secondary information, to an RE tool or spreadsheet software of choice.

• A Generic Data Model was used for Context Analysis & Diagram Development

• The Full Traceability from Context Analysis to URD has been demonstrated

• The User can semi-automatically Generate all Required Documentation, e.g. the 
URD, from each of the registers including “hidden”, i.e. related secondary information
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