Vadim Zaytsev aka @grammarware, February 2021

Dr.

|

20

Methods

& To

ols

Forn

I'm

. 10

UNIVERSITY
OF TWENTE


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

INTRODUCTION

- ] Outcnestme
e j g Crpyktypa u 98m Comparative
WHTepnperauus Dk Docme, P L es
: . . K X p rogramming Language:
fe | Engineering Modeling ekl ABTOMATHHECKMIA - =
fobani | " -
npofare Languages CHHTAKCUHECKUI

An Infrogycy
ion fo Progye ming Domain Knowledge into Tor
P O518MING and Computng Turning Domain Knowledge into Tools

; Softwar
David Gries _ , & Languages P L e

AHAAM3 P MPOrPAMMWPOBAHUSA

PA3PABOTKA 1 PEATIM3ALMA
4-E U3AAHUE

Flat Krishnamurhi

T

Syntax, Semantics,
and Metaprogramming

@ springer pennen

vz

BBeneHue -

Henri E. Bal
Dick Grune

[ —
= Bruce J. MacLennan -
OBECTEYEHME

MONOGRAPHS IN COMPUTER SCIENCE

B TEOPUIO PR G OCHOBHBIE Principles ?rig VCCTBO
" IKEQOPH YABMAN PA A.Onnonrpen KOHLEENUMW Programmi
gg:?l?galiTﬁBébI‘{MCHeHﬂﬂ RGeS IEELETEHiE : A3bIKOB AL e P rogrammmg ﬂH3AEEEMﬁIIHPI]Bl\IIHﬂ COM PH_ER
B A Practical Guide A bosAHlis [POrPAMMUPOBAHNS Language -
Dick Grune WHTEPNPETUPYHOLLLUMM
e (T PATOE WIAANME ESS entlal s SR
N

» A
w AVAYA
AL A

BTOPOE M3AAHHE )

e ; . - E P & Johan Lewi-Jan Paredaens
M. BeH-Apu { . . o

f' 3bIKM © osmens ‘ 1 e oy Datd Struchusd -

IKax
nporpamMMupoBanns | FOR LITTLE LANCUAGES | / of Pascal,

MpaKkTHYeCcKui i i p Algol 68 PVI UNOBaHUA
cpauuﬁrnhuuu aHaAM3 4 \ Desigin plemeniing and Om | : 0 und Adu

Ao o st
581608 NPOTPAWAPORIEA

Ocofoe smmmane yaeAsercs: g
oot e i

Pasy Cery
Axepdpu 1. Ynmar

1 . L L Tav
POCCHATPHEOTCA KOHUETLUH NAPIMEABHOD, 3 3
BYHIIOHBAOTO W AOTHIECKOTO
AporpauNDORaHA

OBy RABIOTCA HOACAS K30k Java ' Markus Voelter

* cdieaty Benjamin C. Pierce

Vsparenscrso «Mup»

| TEXTS AND NONOGRAPHS IN COMPUTER SCIENCE

( Tplers The ik G et v e A& COMPILER

Comphiers oy Mot The Art s et CONSTRUCTION

L ke eR begyq, o) o Langedoe 2 Wl wete T
& a0y Compilerf! Modern Compiler ] ford cooe

Steven S, Muchmi Design Design

THEORY AND PRACTIC

Second Edition

@ Springer

KOMIW/IATOPOB

—
|

OcCHOBHble KOHLenuumn

N UHFEPMAH


https://www.utwente.nl/

Language Processors [1/2]

« Compiler
« ysually text-to-code
« Interpreter
 directly text-to-result
 Parser
« text-to-model
« Formatter/Pretty-printer
 model-to-text

R.Lammel, Software Languages, Springer, 2018.
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Language Processors [2/2]

* Preprocessor
« text-to-text interpreter
« Translator/transformer
 model-to-model
« Analyser
« nodel-to-property
 Generator
« text-to-artefact

R.Lammel, Software Languages, Springer, 2018.
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Compilation Pipeline

Parser Type checking
Front end Semantic analysis
Grammar Static checking
Syntax analysis Desugaring

Source
code

Code generator
Optimisation
Back end

>

Machine
code
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Top Choices for This Course [1/3]

« FULL compiler
« text—model—code

« Challenging

« Architecture 1s known

« Good frameworks are availlable
« LLVM, Rascal, Spoofax, ..

« ALL features are open

https://en.wikipedia.org/wiki/Compiler



https://www.utwente.nl/
https://llvm.org/
https://www.rascal-mpl.org/
http://www.metaborg.org/en/latest/
https://en.wikipedia.org/wiki/Compiler

Top Choices for This Course [2/3]

« Interpreter
« text—model—execution

« Comparable 1n difficulty

« A Lot of support
 Lanquage workbenches: Rascal, Spoofax, ..
« Parser generators: ANTLR, ..

« Some features are easier

« Some features are harder

https://en.wikipedia.org/wiki/Interpreter (computing)
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Top Choices for This Course [3/3]

 REPL
 read—eval—print
« Comparable 1n difficulty
« Architecture 1s known
« Largely the same as any interpreter
* More interactive/live fun
« Some features are easier
- Some features are impossible (?)

https://en.wikipedia.org/wiki/Read-eval-print loop
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Conclusion

_anguage processors aka grammarware
Pipeline: parser, analyser, generator
_earn compller construction for real

Hone your skills aiming for legacy

« Compiler? Interpreter? REPL?
« Q&A Sessions (@ Canvas

« = V.zaytsev@dutwente.nl
« = https://discord.gg/n7VQAPNBPD
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