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Realities of Working with Legacy

• Source code may be “lost”

• Documentation unavailable

• Old tech extended ad hoc

• Why does it work?

• Language cocktail

• Interoperability

• No choice, no design

• Painful details are painful
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A.A.Terekhov, C.Verhoef, The Realities of Language Conversions, IEEE Software, 2000

https://www.utwente.nl/
https://doi.org/10.1109/52.895180


Path 1: Rewrite

• “Why don’t we just rewrite it?!”

• Crucial question:


• if it took 30 years to build, how much time will it take to rebuild?

• Pro


• software engineering is more efficient now than 30 years ago

• Con


• development is still tech-biased

• reverse engineer before reimplementation

• verification of equivalence


• Thus

• possible if flexibility is tolerable

• good for project parts (e.g., exotic languages)
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V.Zaytsev, The Secret Evolution of Bad Languages, keynote @ SATToSE 2018.

https://www.utwente.nl/


Path 1 Example:

• Raincode proof of concept with

• 10k+ files

• 50M+ LOC

• names like “WMGCLP9M”

• no extensions


• Customer says “only COBOL”

• Language (+ library!) identification


• file, grep, …

• vocabulary

• parsing/resolution attempts

• machine learning
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Kennedy van Dam, Zaytsev. Software Language Identification…, SANER 2016.

https://www.utwente.nl/
http://grammarware.net/writes/#Identification2016


Path 2: Refactor

• Tech is bad but code doesn’t have to

• Massive refactoring is possible


• GO TO elimination

• objectification

• wrapping


• Pro

• possible to automate

• can use transformation languages


• Con

• stay with the same tech (best case: upgrade)


• Thus

• often feasible, sometimes satisfactory
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V.Zaytsev, The Secret Evolution of Bad Languages, keynote @ SATToSE 2018.

https://www.utwente.nl/


Path 2 Example: mBank

• Raincode project with a Polish bank

• 37405 GO TOs

• 99% removed

• 203 GO TOs left

• quality code as output


• Focus on quality up front

• devs happy

• analysts happy

• owners happy
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Włodarski, Pereira, Povazan, Fabry, Zaytsev. Quality First!, SANER 2019.

https://www.utwente.nl/
http://grammarware.net/writes/#Migration2019


Path 3: Dethrone

• Run the generator for the last time

• Transform generated code

• Pro

• full automation

• language retirement

• represents semantics perfectly


• Con

• must have a powerful refactoring facility

• badly generalisable across 4GL


• Thus

• kills one 4GL at a time

7

V.Zaytsev, The Secret Evolution of Bad Languages, keynote @ SATToSE 2018.
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Path 3 Example: PACBASE
8Deknop, Fabry, Mens, Zaytsev. Improving Software Modernisation!!... PROFES 2020.

https://www.utwente.nl/
http://grammarware.net/writes/#LogDiff2020


Consequent 
paragraphs
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Path 3 Example: PACBASE
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Input arguments
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Path 3 Example: PACBASE
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Actions 
performed
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Path 3 Example: PACBASE
Deknop, Fabry, Mens, Zaytsev. Improving Software Modernisation!!... PROFES 2020.
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http://grammarware.net/writes/#LogDiff2020


3 levels of nesting

No visual structure

Visually indented

Single level


Logic preserved
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Path 3 Example: PACBASE
Deknop, Fabry, Mens, Zaytsev. Improving Software Modernisation!!... PROFES 2020.
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Harmful 
constructs

Maintainable 
alternatives
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Duplication

14

Path 3 Example: PACBASE
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Boilerplate
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Path 3 Example: PACBASE
Deknop, Fabry, Mens, Zaytsev. Improving Software Modernisation!!... PROFES 2020.
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Names ☹

Names ☺
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Path 3 Example: PACBASE
Deknop, Fabry, Mens, Zaytsev. Improving Software Modernisation!!... PROFES 2020.
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Path 4: Migrate

• Change the language

• Keep the logic

• Pro

• sounds perfect


• Con

• must restructure the original

• must restructure the target

• syntax swap must be feasible

• native constructs map to simulated ones


• Thus

• feasible under specific circumstances

17

syntax 
swap

restructure

V.Zaytsev, The Secret Evolution of Bad Languages, keynote @ SATToSE 2018.

restructure

Original 
program

Target 
program

https://www.utwente.nl/


• Raincode project with a Polish bank

• 37405 GO TOs

• 99% removed

• 203 GO TOs left

• 499 due to translation

• quality C# code as output


• Focus on quality up front

• devs happy

• analysts happy

• owners happy

18

Włodarski, Pereira, Povazan, Fabry, Zaytsev. Quality First!, SANER 2019.

Path 24 Example: mBank

https://www.utwente.nl/
http://grammarware.net/writes/#Migration2019


Path 5: Upgrade

• Change the platform

• Keep all the rest

• Pro


• no change to code

• executes in new env

• empowers later change


• Con

• tech dependencies remain

• hard to develop solutions


• Thus

• can build a business

19

V.Zaytsev, The Secret Evolution of Bad Languages, keynote @ SATToSE 2018.

https://www.utwente.nl/


Path 5 Example: HLASM

• 2GL as a showstopper

• Pretend HLASM is a HLPL


• 1568 pages of documentation

• ~950 instructions

• self-modifying code

• powerful macro language

• non-orthogonal design

• model-driven (re)engineering

• performance analysis


• Top Performer 2016 — MS

20

Blagodarov, Jaradin, Zaytsev. Raincode Assembler Compiler. SLE 2016.

Zaytsev, The Case of the Assembler Compiler. ECMFA 2020.

https://www.utwente.nl/
http://grammarware.net/writes/#HLASM2016
http://grammarware.net/writes/#HLASM2020
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Path 6: Reinvent

• Redevelop a compiler

• Cover language subset


• base on customer’s code

• Pro


• code mostly stays

• modern dev & exec envs

• full control over target env


• Con

• documentation may not exist

• substantial effort


• Thus

• perfect for rich client + expert migrator
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Path 6 Example: TIALAA
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Conclusion

• Renovation is not easy

• There are ways

• rewrite, refactor, dethrone, migrate, upgrade, retire


• Each way has pros and cons

• best decision depends on the context


• Q&A Sessions @ Canvas

• #=> v.zaytsev@utwente.nl 

• #=> https:#//discord.gg/n7VQAPNBPD 
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