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ESE and complex inter-organizational
interactions
• “The term enterprise has been defined as follows:

1. One or more organizations sharing a definite mission, goals, and objectives
to offer an output such as a product or service. (ISO 2000);

2. An organization (or cross organizational entity) supporting a defined
business scope and mission that includes interdependent resources
(people, organizations and technologies) that must coordinate their
functions and share information in support of a common mission (or set 
of related missions). (CIO Council 1999);

3. […]”
http://www.sebokwiki.org/wiki/Enterprise_Systems_Engineering

http://www.sebokwiki.org/wiki/Enterprise_Systems_Engineering


System architecture and system requirements

• SEBoK: “The solution architecture has features, properties, and 
characteristics satisfying, as far as possible, the problem or opportunity
expressed by a set of system requirements (traceable to mission/business
and stakeholder requirements) and life cycle concepts (e.g., operational, 
support) and are implementable through technologies (e.g., mechanics, 
electronics, hydraulics, software, services, procedures, human activity). ”

• System requirements are all of the requirements at the system level that
describe the functions which the system as a whole should fulfill to satisfy
the stakeholder needs and requirements, and is expressed in an
appropriate combination of textual statements, views, and non-functional
requirements; the latter expressing the levels of safety, security, reliability, 
etc., that will be necessary. 





Objectives

• Understand ES architecture concerns for complex scenarios:
• Data Lakes
• Internet of Things (IoT) or Industry 4.0 (i.e. Industrial IoT)
• Blockchain/distributed ledger applications

• Relate them to concrete pieces of (current) technology.







Example: TOGAF

• Jason Bloomberg argues that "for
many organizations, TOGAF has 
gained traction simply because it’s
better than doing nothing”

• "Enterprise Architecture: Don't Be a Fool with a Tool", Jason
Bloomberg, visited 19 May 2016

https://www.forbes.com/sites/jasonbloomberg/2014/08/07/enterprise-architecture-dont-be-a-fool-with-a-tool/


Architecture and traceability





Time for agile?

• https://www.slideshare.net/dannygreefhorst/agile-togaf-and-enterprise-architecture-will-they-blend



Systems architecture



Enterprise data categories

• Master data: main data entities.
• Transaction data.
• Analytic data.



What is Master Data Management (MDM)?

“MDM delivers business value
straight to your bottom line by
providing a trusted, relevant and 
accurate view of your business-
critical master data across your
applications and analytics. “



Requirements for data 

• Data governance and traceability
• Applying ML, analytics, BI
• Information traceability and consistency
• Centralized management for quicker adaptation



Logical view of a Data Lake



Physical architecture (Hortonworks)



Lambda architecture (processing part of a 
Data Lake)



Principles of lambda architecture

• Fault-tolerance
• Immutable data.
• Recomputation from raw data.

• Usually availability is chosen
against consistency.



Physical versus logical



Kappa architecture



The extended view of IoT





IoT and protocol stacks





Specific IoT patterns

• http://www.iaas.uni-stuttgart.de/RUS-data/INPROC-2016-46%20-%20Internet%20of%20Things%20Patterns.pdf
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Introducing new requirements



Understanding consensus: RAFT

• http://thesecretlivesofdata.com/raft/



Business 
networks with
limited trust




