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About me
• Senior researcher CWI SWAT 

• Software Analysis & Transformation 

• Ad interim group leader (replacing Jurgen Vinju) 

• Professor software engineering RUG 

• Topics: language design & engineering, language 
workbenches, DSLs



Today: blockchain activity at 
CWI SWAT

• EIT digital project: IdentityChain (completed) 

• EIT Digital DIMS: extend IdentityChain with standards 
(EIDAS) and payment services (PSD2) 

• EIT Digital Dillas/Gravity: configurable logistics 
processes on the blockchain 

• Secure scalable policy-enforced distributed data 
processing (SSPDDP) 

• General interest: “smart” “contract” languages



IdentityChain
• Innovation and Research Activity 

• Segment 2.5 FIN (Digital Finance)



IdentityChain

“To provide a domain-agnostic, blockchain-
based identity management platform for the 
distributed and immutable storage, authority-
based attestation and provision of trusted and 
self-sovereign digital identities in order to 
reduce the costs and to speed up today's 
know-your-customer (KYC) processes” 
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Schema language for claims 
definitions

• Issuers define 

• which attribute(s) are part of a claim 

• derived attributes (by computation) 

• type checking + modularity 



IdentityChain API

Ledger + Schemas

Verify/ 
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Secure scalable policy-enforced 
distributed data processing 

• Data sharing in logistics 

• Multi-party 

• Objectives for CWI 

• future proof cryptography 

• contracts and policies

Marc Stevens



CWI SWAT

• Policy languages  

• Smart contracts for enforcing data sharing policies



Domain-Specific Smart 
Contract Languages: 

Why and How
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https://www.coindesk.com/hacks-scams-attacks-blockchains-biggest-2017-disasters/











Features of Solidity
• Javascript - objects + “stuff” 

• functional abstraction 

• conditionals 

• recursion 

• loops 

• execution handling 

• side-effects
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S M A R T  C O N T R A C T S  A R E  N E I T H E R  
S M A R T  N O R  C O N T R A C T S  

F R I T Z  H E N G L E I N   
U N I V E R S I T Y  O F  C O P E N H A G E N

Cyber Security, Privacy and Blockchain 
High Tech Summit, DTU 

2017-09-21

http://hjemmesider.diku.dk/~henglein/smart-contracts-are-neither.pdf



S U M M A R Y

• Smart contracts = self-executing contracts (programs) 
in complex Turing-complete  programming language 

• Rules and actions intermixed:  
Not contracts 

• Hard to analyze, low-level programs:  
Not smart



Programming
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What is high-level?
• Language employs concepts and terms in its 

notation from problem domain instead of solution 
domain (= computers ;)



Domain-specific languages



APT



Hard labour CodeDomain 
Knowledge



Hard labour CodeDomain 
Knowledge

Change/verify/etc.



Modeling the domain



CodeDomain-specific 
Language

“What” 
formalized 

requirements

“How” 
formalized design 
and architecture

Automation



Automation CodeDomain-specific 
Language

Change/verify etc.
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CWI SWAT
• SWAT: Software Analysis & Transformation 

• Tools for understanding existing software better 
(reverse engineering) 

• Designing better languages to improve software 
construction (forward engineering) 

• Key tech: Rascal (www.rascal-mpl.org) 

• Meta programming language and language 
workbench

http://www.rascal-mpl.org
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https://nakamotoinstitute.org/contract-language/
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Other domains
• Financial contracts 

• Supply chain 

• Logistics 

• Identity management 

• Printing? ;) 

• etc.



Domain-specific smart contract 
languages
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