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IDENTIFICATION DIVISION.

• Vadim Zaytsev aka @grammarware (  )

• research (   ,   ,     )

• teaching (  )

• industry (        ,              )


• Interests:

• language engineering

• legacy systems

• reliable grammarware
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• We teach:

• from scratch development

• projects up to 10kLOC

• clear problems

• choice among good options

• delivery === retirement


• They get:

• maintenance

• support in production

• uncomfortable requests

• legacy code & documentation
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The World Runs on Legacy

• 43% of banking systems built on COBOL [R]

• 15% of new applications built in COBOL [G]

• 75% of business data processed by COBOL [G]

• 80% of in-person transactions run COBOL [R]

• 95% ATM swipes rely on COBOL code [R]

• 180–200[G], 220[R] billion LOC in use

• one codebase up to 250 MLOC [Bankia]


• Reminder: PL/I, HLASM, 4GLs, ...
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BabyCobol

• One language

• to condense SLE’s worst fears


• Small enough to be implementable

• within one paper

• or one course


• Each language feature represents

• one actual problem

• from a 2GL/3GL/4GL

• a lot of interplay


• ≠ BF, ≠ INTERCAL, ⊄ COBOL
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BabyCobol in a Nutshell

• ADD/SUBTRACT/MULTIPLY/DIVIDE + EVALUATE


• ACCEPT/DISPLAY + PICTURE


• MOVE (CORRESPONDING)


• GO TO + ALTER + PERFORM


• Divisions, paragraphs, sentences, statements


• Expressions can be contracted


• Qualification needs to be sufficient
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Lexical Analysis
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Lexical Analysis

• Indentation is punchcard-driven

• parsing starts at X column

• line continuation markers


• Whitespace is insignificant

• but used for disambiguation


• Keywords ≠ reserved

• can be used as field names


• Lexical imports 

• COPY A REPLACING ===B=== WITH ===C===
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Syntactic Analysis

• IF X > 100 OR Y < 10 THEN STOP.

• IF X > 100 OR < 10 THEN STOP.

• IF X = 100 OR 10 THEN STOP.

• IF X > 100 OR < 10 AND NOT 0 THEN STOP.

• IF X NOT = 10 OR 100 THEN STOP.

• IF (X < 10 OR > 100) AND 0 THEN STOP.

• IF X NOT = 42 AND (Y < 10 OR > 100) AND 0 THEN STOP.

• …
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GO TO Considered Harmful?
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A Case against the GO TO [EWD215]
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Dynamic Semantics

• GO TO 

• considered harmful


• ALTER?

• not considered

13

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


Static GO TO

______ PROCEDURE DIVISION.


          . . .


       EXIT-ON-ERROR.

          GO TO EXIT-UPDATE-RECORD.

       EXIT-UPDATE-RECORD.

          . . .

       EXIT-ROLLBACK-RECORD.

          . . .
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Alterable GO TO

______ PROCEDURE DIVISION.

          . . .

       ALTER EXIT-ON-ERROR TO PROCEED TO EXIT-ROLLBACK-RECORD.

          . . .

       EXIT-ON-ERROR.

          GO TO EXIT-UPDATE-RECORD.

       EXIT-UPDATE-RECORD.

          . . .

       EXIT-ROLLBACK-RECORD.

          . . .
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Computable GO TO

______ PROCEDURE DIVISION.

          . . .

       MOVE "EXIT-ROLLBACK-RECORD" TO HANDLER.

          . . .

       EXIT-ON-ERROR.

          GO TO HANDLER.

       EXIT-UPDATE-RECORD.

          . . .

       EXIT-ROLLBACK-RECORD.

          . . .
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Summary of BabyCobol

• Hard to parse

• indentation, whitespace, keywords, contractions, …


• Hard to analyse

• name-based assignment, sufficient qualification, …


• Hard to execute

• control flow self-modification


• Still easier to handle than legacy
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Software Evolution: Retrospective

• As an idea, it works

• minor detail can be polished


• Narrative != Complexity

• plot thickens differently than challenges


• Gamification led to a product line

• focus: data types vs control structures


• Series of small tools

• instead of one compiler/interpreter

18

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


Conclusion

• Legacy is a scary world

• that runs/supports your life


• Legacy management is teachable

• Are you BabyCOBOL-proof?

• Is your toolset BabyCOBOL-proof?

• Follow @grammarware!

• Questions?
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Software Language Engineers’ Worst Nightmare
Vadim Zaytsev
Universiteit TwenteEnschede, The Netherlandsvadim@grammarware.netAbstract

Many techniques in software language engineering get their�rst validation by being prototyped to work on one particu-lar language such as Java, Scala, Scheme, or ML, or a subsetof such a language. Claims of their generalisability, as well asdiscussion on potential threats to their external validity, areoften based on authors’ ad hoc understanding of the worldoutside their usual comfort zone. To facilitate and simplifysuch discussions by providing a solid measurable ground,we propose a language called BabyCobol, which was speci�-cally designed to contain features that turn processing legacyprogramming languages such as COBOL, FORTRAN, PL/I,REXX, CLIST, and 4GLs (fourth generation languages), intosuch a challenge. The language is minimal by design so thatit can help to quickly �nd weaknesses in frameworks makingthem inapplicable to dealing with legacy software. However,applying new techniques of software language engineeringand reverse engineering to such a small language will notbe too tedious and overwhelming. BabyCobol was designedin collaboration with industrial compiler developers by sys-tematically traversing features of several second, third andfourth generation languages to identify the core culpritsin making development of compiler for legacy languagesdi�cult.

CCS Concepts: • Software and its engineering ! Spe-cialized application languages;Compilers; • Social andprofessional topics! Software maintenance.Keywords: domain-speci�c languages, legacy software, lan-guage engineering, software migration, teaching SLEACM Reference Format:Vadim Zaytsev. 2020. Software Language Engineers’ Worst Night-
mare. In Proceedings of the 13th ACM SIGPLAN International Con-
ference on Software Language Engineering (SLE ’20), November 16–
17, 2020, Virtual, USA. ACM, New York, NY, USA, 14 pages. h�ps:
//doi.org/10.1145/3426425.3426933

SLE ’20, November 16–17, 2020, Virtual, USA© 2020 Copyright held by the owner/author(s). Publication rights licensed
to ACM.
This is the author’s version of the work. It is posted here for your personal
use. Not for redistribution. The de�nitive Version of Record was published in
Proceedings of the 13th ACM SIGPLAN International Conference on Software
Language Engineering (SLE ’20), November 16–17, 2020, Virtual, USA, h�ps:
//doi.org/10.1145/3426425.3426933.

1 Introduction
Legacy languages designed in the second half of the lastcentury, are still dominating some domains like the �nan-cial sector, and have ample presence in other highly criticaldomains such as insurance, logistics, manufacturing andmili-tary. Even in the programming community index TIOBE [68]languages like COBOL (#27), FORTRAN (#30) and RPG (#38)are constantly looming next to modern freshly designed andregularly updated languages like Dart (#26), Scala (#29) andKotlin (#35). Only a small fraction of the users of such lan-guages are happy customers deliberately making this tech-nological choice for its actual bene�ts, the rest are forcedby circumstances into maintaining business-critical systemsthat are too large and complicated to replace, rewrite oreven re-engineer. Many owners of such legacy codebasesinvest substantially into their renovation, be it replatforming,rearchitecting, reverse engineering, language migration oranything else that is still a viable option for them.Developers of compilers, debuggers, development environ-ments, program restructuring tools, fact extractors, testingautomation frameworks, etc, need to be ready to tackle allkinds of challenges posed by legacy languages. Yet, suchchallenges often remain some sort of sacred knowledge fordevelopers with intimate familiarity with said legacy lan-guages. Many new techniques are being proposed and pub-lished, targeting languages for which it is much easier to �ndenough open source code for experimenting, enough docu-mentation for comprehension, and enough freely availablebase compilers to extend or compare to. With this project,we would like to bridge the gap by providing a descriptionfor a lab-made language that exempli�es an entire collec-tion of issues that make it so challenging to tackle legacylanguages. Inspired by languages like MiniJava [5] and Feath-erweight Java [33], that are extremely useful for academicresearchers to apply their knowledge and techniques on (see§ 2 for a more detailed treatment of related work), we areproposing a new language called BabyCobol. Unlike theinfamous INTERCAL, standing for Compiler Language WithNo Pronounceable Acronym, which was speci�cally designedto have “nothing at all in common with any other majorlanguage” [76] and hence falls into the category of uselesslyesoteric languages, BabyCobol was designed to exhibit mostof the actual real life problems encountered in compiling andmigrating legacy languages.We present the language design across the next few sec-tions, and then return to the real legacy languages driving
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_______ THE END.


            STOP.


       * FOLLOW @GRAMMARWARE
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