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Three Key Take-Aways

- Digitalization drives the adoption of Ops, i.e. DevOps, DataOps, MLOps,
putting unique, new challenges on software platforms

« Superset software platforms are a necessity for DevOps

- Commodity variability becomes technical debt that needs to be
resolved
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* Three layer product model
* Implications for variability
* Conclusion
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Digitalization: the reason for DevOps

Replace
mechanics

Value
>
Value

upgrade
electronics

continuous software
deployment incl. Al models

Y 4

)

Differentiation through mechanics and electronics is increasingly difficult
To avoid commoditization, new solutions and services are required

Digitalization of products, data from the field and changed business
models can provide differentiation

—— Time

Time

Hypothesis: growing revenue through new, continuous business models based on a digitalized product portfolio is

the most promising strategy to increase differentiation and avoid commaoditization
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How do we deliver value to customers?

Product generations

Annual software updates
DevOps, DataOps and Al/MLOps
A/B testing

Reinforcement learning

shortening of value delivery cycles
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From Traditional to Digital: The evolution path along four dimensions

Al/ML/DL
dimension
Data for human Static ML models trained Al integrated into DevOps Mass customization with ML Autonomous system experimentation
interpretation on fixed data sets models adjusting to products and
users
Data for
secondary
customer
Data for base
primary
customer
Data ftrom base
one customer ..
is used for Multi-sided
that
Data for customer ecosystem
product Customer KPI’s- model
performance .
based business
Data Data for QA Complementary model
exploitation _and .
dimension diagnostics services around
Product-as-a- products
service sales
, Product sales
Business (| ited . Bosch, Jan, and Helena H. Olsson. "Digital for real:
model Imited service A multicase study on the digital transformation of
dimension revenue) companies in the embedded systems domain.”
Journal of Software: Evolution and Process 33, no. 5 (2021): e2333.
Product
upgrade
dimension Focus is on the product as a Focus is on the product Focus is on expanding service  Focus shifts to customer outcomes and data Product updates and changes

but with a few services in
areas such as e.g. support
Reactive SW updates

mechanical and physical item
Product sold "as-is”

updates

offerings around the product
Proactive and continuous SW

because of the potential to
monetize the secondary customer
base

Full digitalized offering

is monetized with the primary customer
base

Continuous upgrade of SW and periodic
upgrade of electronics and HW




Stairway to Heaven: Speed

R&D as an
Innovation
System

Continuous
Continuous Deployment
R&D Organization Integration
Traditional All Agile

Development
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Technica

Debt

CAUSES

generation

Debt Interest
A _ A
Y )
CLASSES OF ATD PHENOMENA (EFFECTS) EXTRA-ACTIVITIES
/ “Double” effort Duplicated activities
Duplication - reuse Repeated wrapping New code
0 D Adaptation of
existing code
Dependencies
Unawareness Big deliveries involving I
Testing
many developers )
Non identified non- . / .
functional Quality issues Bug Fixing
requirements
Hidden ATD Finding hidden
problems

Causes

Temporal properties -
behavior

Non uniformity
- Policies

\

refactoring

Wrong

estimation of

effort

Confusion

Understanding
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Martini, A., Bosch, J., Chaudron, M., 2014. “Architecture Technical Debt: Understanding Causes and a Qualitative Model”,

Best Paper Award at 40th Euromicro Conference on Software Engineering and Advanced Applications.
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Why Platforms?

 Traditional: share commodity functionality between products

Current: support DevOps for a portfolio of products

« Upcoming: provide common API for rapid prototyping, 3" party
developers, partners and customers (your business ecosystem)
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Typical Architectural Evolution Path
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Continuous Delivery Model

requests for new

functionality l . @
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DevOps

A/B test, performance, user, Al ... processing, analytics,

labeling, ...

requests for new
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“Featuritis”

Features / Functions Used in a Typical System

Often / Always Rarely / Never
Used: 20% Used: 64%

Sometimes Rarely 19%

16%
Often 13%

Always 7%

Never 45%
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Three Layer Product Model

Innovation and Ecosgnstem
experimentation layer LR
(optimize for maximum
number of experiments)

Qa % New-product transition interface
e 3
g\ [~
s Differentiating functionality layer
"3 (optimize for maximum customer value)
g
£ g
g ‘é Commoditizing transition interface
g
-

Commoditized functionality layer
(optimize for minimizing total cost of ownership)

Challenges

« Over time, products
lose competitiveness

- Platform becomes
competitive
disadvantage

Characteristics

- Each layer releases
independently

- Each layer optimizes
different metrics

« R&D efforts focus on
highly differentiating
functionality

Bosch, J. (2013). Achieving Simplicity with the Three-Layer
Software Genier [lm] Product Model, IEEE Computer, Vol. 46 (11), pp. 34-39.
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What % of R&D
for Commodity?
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Implications for variability

 Cost of variability is much higher in DevOps and superset
platforms

* Variability in commodity layer is often technical debt as the
business rationale for offering variability has disappeared

« Aggressive identification of obsolete variation points and
removal of these has high Rol

» Failure to do so brings rapidly increasing “interest” with it
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Conclusion

- Digitalization drives the adoption of Ops, i.e. DevOps, DataOps, MLOps,
putting unique, new challenges on software platforms

« Superset software platforms are a necessity for DevOps

- Commodity variability becomes technical debt that needs to be
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