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• Exhibits: 
• Napier (1617) 
• Pascal (1642) 
• de Colmar (1820) 
• Felt (1887)
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• Exhibits: 
• Jacquard (1805) 
• Votey (1896)
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• Exhibits: 
• Turing 1936 
• Zuse 1936 
• ENIAC/SSEC/ARC2 1948 
• Brooks 1964
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• Exhibits: 
• Goldstine & von Neumann 1947
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• Exhibits: 
• assembler (1950s+)
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• Exhibits: 
• HLASM
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• Exhibits: 
• Rutishauser 1951 
• Hopper 1952 
• Backus 1957 

• CODASYL 1959 
• McCarthy 1958+ 
• Hamilton 1969
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• Exhibits: 
• PL/I 1964
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• Exhibits: 
• Moore 1970 
• Ritchie 1972+ 
• Hoare 2006
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• Exhibits: 
• 4GLs
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S C

On the Phenomenon of Fourth Generation Languages

BAL/HLASM (since 1964) — Section 2.1;
COBOL (since 1959) — Section 2.2;
ABAP (since 1983) — Section 3.1;
IMS ADF (1980s–2003) — Section 3.2;
ADRS II (?) — Section 3.3;
IDMS ADS/O (since 1980s) — Section 3.4;
APL (since 1966) — Section 3.5;
AppBuilder (since 1992) — Section 3.6;
AS (1990–1997) — Section 3.7;
BUILDER (1972–1994) — Section 3.8;
CICS (since 1968) — Section 3.9;
IBM SAA CSP (1980s–2001) — Section 3.10;
DATATRIEVE (1978–2017) — Section 3.11;
DMS (1980s–2005) — Section 3.12;
FOCUS (1975) — Section 3.13;
GIS (1966–?) — Section 3.14;
IDEAL (since 1980s) — Section 3.15;
INTELLECT (1960s?) — Section 3.16;
MANTIS (since 1978) — Section 3.17;
MIMER (1975/1981–?) — Section 3.18;
NATURAL (1970s–2050) — Section 3.19;
NOMAD (since 1970s) — Section 3.20;
PACBASE (1970s–2015) — Section 3.21;
IBM db2 QMF (?) — Section 3.22;
RAMIS (1960s) — Section 3.23;
SYSTEM W (?) — Section 3.24;
USE-IT (1976–?) — Section 3.25.
We claim these pieces of knowledge to be useful for software language engineers,

motivated by the combination of how vastly overlooked 4GLs are inmodern literature,
and how most of them are still either in active use today or deployed in production
without any support nor active maintenance. We hope to both instill conceptual inspi-
ration into modern day designers of low-code systems and domain-specific languages,
as well as to provide basic technical ground for migration engineers to stand on when
they face one of these languages for the first time. We also think that the classifica-
tion from Figure 3 will allow to speed up development of analysis and migration tools,
since approaches and tools that used to work on one language from the same cell in
the table, the chances are high that it will be applicable to others within the same
box as well.
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• Exhibits: 
• reliable compilers

12

HCSD

https://www.utwente.nl/
http://grammarware.net
https://www.utwente.nl/en/eemcs/fmt/


C

• Exhibits: 
• Dybvig 1984+ 
• Adve & Lattner 2003+
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• Exhibits: 

•            ==>
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• Exhibits: 
• MDE
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• Exhibits: 
• m2m
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• Exhibits: 
• Karpathy 2025 
• Kruger 1999
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• Exhibits: 
• Meyer 1986 
• Diehl 2000 
• Leroy & Blazy 2005+ 
• Kumar et al 2012+
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• Future exhibits: 
• ???
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