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Programming
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“A programming 
language is low level 
when its programs 

require attention to the 
irrelevant.” 

Perlis, A. J. "Epigrams on programming". ACM SIGPLAN Notices. September 1982. 

Alan J. Perlis



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

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



 private void fillMatrix(X s1, X s2) { 
  X prev_i = DUMMY; 
  X prev_j = DUMMY; 
  for (X i: s1) { 
   for (X j: s2) { 
    if (i.match(j)) { 
     matrix.get(i).put(j,  
                  matrix.get(prev_i) 
                   .get(prev_j) + 1); 
    } 
    else { 
     matrix.get(i).put(j, Math.max( 
       matrix.get(i).get(prev_j), 
       matrix.get(prev_i).get(j))); 
    } 
    prev_j = j; 
   } 
   prev_j = DUMMY; 
   prev_i = i; 
  } 
 } 

• private 
• void 
• fillMatrix 
• prev_i 
• prev_j 
• DUMMY 
• for 
• if 
• match 
• matrix 
• get 
• put 
• Math.max 
• else



product LOAN 

declaration 
  contract data 
    PAMOUNT : amount               
    STARTDATE : date              
    MATURDATE : date             
    INTRATE : int-rate             
    RDMLIST := [] : cashflow-list  

  information 
    PAF : cashflow-list           
    IAF : cashflow-list          

  registration 
    %% Register one redemption. 
    RDM(AMOUNT : amount, DATE : date)       

• product 
• LOAN 
• declaration 
• contract 
• data 
• PAMOUNT, etc. 
• amount 
• date 
• int-rate 
• cashflow-list 
• information 
• registration 
• RDM

Risla



Domain-specific languages





APT



A domain



Hard labour CodeDomain 
Knowledge



Hard labour CodeDomain 
Knowledge

Change



Modeling the domain



CodeDomain-specific 
Language

“What” 
formalized 

requirements

“How” 
formalized design 
and architecture

Automation



Automation CodeDomain-specific 
Language

Change



Case 1: digital forensics

Recovery AnalysisAcquisition



File carving tools

• Carving: recovering files without using file system 

• What we’re looking for: files of a certain type 

• How we’re looking: carving algorithms 

• But both concerns are mixed up in the same code!



Derric
• Separate file format 

description from carving 
algorithms 

• File formats can be 
understood by forensic 
experts 

• Generate high 
performance code.

format jpeg
extension jpeg jpg jfif

unit byte
size 1
sign false
type integer
endian big
strings ascii

sequence
  SOI
  ([APP0JFIF APP0JFXX?] [APP1 APP2?])
  !(SOI APP0JFIF APP0JFXX EOI)*
  EOI

structures



Case 2: tax administration

1147 page 
PDF 

document

Versie 3.0 
Definitief 
17/8/2015 

 
 
 
 
 
 

Gegevensspecificatie 
 
 
 
 
 

Behorende bij de specificatie 

van de berichtstructuur 

DA-2015 
 

Versie 3.0 van 17/8/2015 
 



The running program



Consequences
• Enormous amount of work: programmers manually 

implement ±1500 data items + interaction logic 

• Gargantuan testing effort: lot of data, lot of choices 
in the UI, — no automated support. 

• Validation: how to know if the code is correctly 
implementing the spec?  

• Every year, everything changes again, but unit of 
change != unit of code.



Using a DSL

Versie 2.3
Definitief
29/9/2011

Gegevensspecificatie

Behorende bij de specificatie
van de berichtstructuur

DA-2011

Versie 2.3 van 29/9/2011

extract

generate



gegeven periode samenwonen in belastingjaar [117315]: DDMMEEJJ {
  alias EPerSamenwonen
  minimaal voorkomen 0
  maximaal voorkomen 1
  gebruikt in
    117308
  pagina 73
  definitie {
    De periode in het belastingjaar waarin de
    aangever en de partner onafgebroken een 
    gezamenlijke huishouding hebben gevoerd 
    en op hetzelfde woonadres stonden ingeschreven.
  }
  bron {
    Wet IB2001, art 1.2
  }
  conditie
    [117315.B]<periode samenwonen in belastingjaar.Begindatum> 
       <= [117315.E]<periode samenwonen in belastingjaar.Einddatum>
}
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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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http://www.rascal-mpl.org


DSLs @ SWAT
• Derric: digital forensics 

• QL: questionnaires 

• Machino: router software 

• Halide*: image processing 

• AlleAlle: relational modeling 

• MicroMachinations: game economies
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