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Maturity in software development

• What does maturity mean in context of software 
development?
• Possible meanings: replicability, optimization, ability to reflection, 

evaluation and improvement

• What are directions of maturity?
• Process-oriented: self-improving process leads to the better team 

performance
• Product-focused: make only improvements that directly help your 

product
• Engineering: search for better tools, frameworks, infrastructure

• Why do we need models of maturity?
• To capture the current state
• To define a roadmap for improvement
• To make a performance evaluation
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Overview of existing maturity models

• Maturity in software development is usually defined in terms 
of the Capability Maturity Model Integration for 
development – CMMI-DEV or the international standard 
ISO/IEC 15504 (now revised by ISO/IEC 33002) [1]

• Mettler and Rohner [2] identified a list of 135 different 
maturity models related to the discipline of information
systems

• In the field of software engineering, von Wangenheim et 
al.[3] identified 52 software process capability/maturity 
models (SPCMM)

• Fontana et al. [4] found and analyzed 14 models combining
CMMI-DEV with agile methods
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Generic vs. custom maturity model

• Generic maturity models – for a „typical” organization
• Mandate the recognition and implementation of certain activities defines

by the model
• Example: CMMI, TMM, ISO/IEC 15504 (SPICE) are commonly used in 

practice

• Custom maturity models – for organizations with specific needs, 
constraints, environments
• Usually they refer to common values or principles (e.g. agility)
• Example: Progressive Outcomes [5]

• Observation: maturity is a balance between optimal performance 
and the ability to adapt. Some adjustments can be made within a 
generic framework, but more extensive changes require defining a 
new model (based on existing models)
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Our case: GEANT

• GEANT is a research and innovation organization, built upon 
of federation of NRENs

• There are around 30 software project in the GEANT portfolio, 
with ~300 individuals from GEANT, who contribute to the 
software development.

• Features specific to GEANT:
• Geographical dispersion and distribution of teams
• Mostly small teams (2-5 members), preferring iterative software 

development
• Emphasis on innovation and exploration of concepts
• Freedom of teams in choosing tools, methodology, practices etc.

• Is GEANT so unique that it needs a custom maturity model?
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Software Maturity Model for GEANT (revised)

Requirements Engineering Design and Implementation

Quality Assurance Software Maintainance

Team Organization

Identification and 
management of 
stakeholders

Eliciting needs of 
stakeholders

Analysis of requirements 
and their dependencies

Traceability of 
requirements

Validation of 
requirements

Target Area

Specific goal

...

Target Area

Specific goal

...

Target Area

Specific goal

...

Target Area

Specific goal

...

Based on 
CMMI Level 2

GEANT specific
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Process of defining the model

Q3 2018 Q4 2019
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Observations concerning the process of defining the model

1. Identify and involve relevant stakeholders

2. Identify and clearly present the objectives

3. Capture contextual factors

4. Early and frequently validate the model with 
stakeholders

5. Refine the model iteratively
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Identify and involve relevant stakeholders

1. Project has different stakeholders with diverse
perspectives and needs

2. Stakoholders should be identified and involved, to 
avoid tensions

3. Actively look for new relevant stakeholders

4. Initial groups of stakoholders: subject teams, senior 
management, process-quality teams
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Identify and clearly present the objectives

1. The objectives for the MM should be transparently
communicated to all stakeholders

2. Every objective has to be justified

3. Discrepancies should be negotiated and reconciled

4. Partition the objectives into primary and secondary; 
focus on the primary, not forgetting about the 
secondary. Get the approval for this partition from 
stakeholders
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Capture contextual factors

1. Identify factors that make your organization unique
or may change in time

2. Propose adequate methods for addressing the 
identified factors
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Early and frequently validate the model with stakeholders

1. Stakeholders will contribute to the model, if it would
not be contradictory with their objectives

2. A communication strategy should include early and 
frequent consultations with stakeholders
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Refine model iteratively

1. Add new elements/objectives in increments

2. Balance the size of an increment (too large to 
accomodate vs. too frequent to manage)

3. Get approval from stakeholders
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Summary

• GN-SMM delivers a framework for improving the 
processes in organization (more emphasis on supporting
the teams, much less – on their evaluation)

• Maturity Models need to embrace the needs and 
constraints of various stakeholders

• The identified guidelines for the process are compliant
with SPI Manifesto

• Next steps: 
• evaluate and revise the SMM, based on interviews with 

software teams
• deploy the model in GEANT and monitor its performance
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Any questions?
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