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Who am I?

● Member/Committer, Apache 
Software Foundation

● ~10 years at IBM
● CTO and Co-Founder, WSO2 

○ Since 2005
● Open Source
● Integration, APIs, Identity
● PhD in IoT security and 

privacy 







http://2011.igem.org/Team:UNIPV-Pavia/Project/Modelling 

http://2011.igem.org/Team:UNIPV-Pavia/Project/Modelling


Biology is 
fundamentally the 

study of 
complex systems



https://www.flickr.com/photos/thewhaleclass

https://www.flickr.com/photos/thewhaleclass




APIs are the 
products of the 21st 

Century



https://www.flickr.com/photos/sk8geek

https://www.flickr.com/photos/sk8geek




Reproducible,
Fungible,
Reliable







Today, most 
APIs are direct 
from producer 
to consumer



But not all APIs are direct from 
producer to consumer



IdeaBiz

In the first 18 months, 2500 developers created 3300 apps
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API Marketplaces





BNY Mellon

$33,000,000,000,000
assets in custody



“We want to blur the lines 
between our technology and 
our customers”

Jonathan Pearl, 
Director and Global Head, 

NEXEN Platform Management, 
BNY Mellon



APIs are important 
internally as well as 

externally

https://www.flickr.com/photos/wentuq

https://www.flickr.com/photos/wentuq


The best architectures, requirements, and designs emerge from 
self-organizing teams.

The Agile Manifesto

Agile processes promote sustainable development. The sponsors, 
developers, and users should be able to maintain a constant pace 
indefinitely.

Deliver working software frequently with a preference to the shorter 
timescale.

“

“

“



https://www.instagram.com/insects_and_flowers_uk/



Uber in 2016 
“Several hundred microservices”



Uber in
2019





Conway’s Law

Organizations which design systems are 
constrained to produce designs which are copies of 
the communication structures of these 
organizations.

— M. Conway, 1967
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“If you have four groups working on a compiler, you'll end 
up with a four-pass compiler.” Eric Raymond



Self-organizing 
teams need 
boundaries

https://www.flickr.com/photos/24931020@N02

https://www.flickr.com/photos/24931020@N02




The cell is the basic 
structural, functional, 
and biological unit of 

all known living 
organisms



Bounded Context and Aggregates
from Domain Driven Design / Eric Evans



https://github.com/wso2/reference-architecture 

https://github.com/wso2/reference-architecture


Cell boundaries 
Transmembrane receptors and signalling



https://github.com/wso2/product-microgateway
https://wso2.com/api-management/api-microgateway/

https://github.com/wso2/product-microgateway
https://wso2.com/api-management/api-microgateway/


Self-contained

Deployable as a unit

API Centric

Data plane and control plane

Cells are the building blocks of a composable 
enterprise







API Product Management 





The interface to a cell needs 
to be treated as a 

product



5 patterns for API federation



#1. Internal API Marketplace





#2. “Partner” Marketplace





#3. Closed Group API Marketplace





#4. Shared Revenue API Marketplace





#5. Aggregator API Marketplace





https://github.com/wso2/product-apim

https://github.com/wso2/product-apim


API Federation specification group
https://github.com/api-federation 

https://github.com/api-federation


A number of studies in the last decade have 
shown that ecosystems that have a high 

biodiversity - meaning they are rich in variety 
of species - are also highly productive.

“ “



A federated, cellular 
architecture with 

API-based products 
creates a

Composable Enterprise
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