
Lecture 27 — History of PL’s;
wrap-up

• Selected history of programming languages, by example

• Review of “big themes” of CS 421

• Next steps: follow-up courses and what they cover
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Fortran I
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Fortran IV
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Lisp
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COBOL
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APL
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Algol
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Simula67
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Smalltalk
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Objective C
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Prolog
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Haskell
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Scala
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Big themes of CS 421 — # 1

Processing structured data

• Lexing

• Parsing

• Constructing the abstract syntax tree, giving the “deep
structure” of the input
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Big themes of CS 421 — # 2

Recursive traversal of abstract syntax tree

• Traverse AST to check types

• Traverse AST to evaluate expressions

• Traverse AST to compile code
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Big themes of CS 421 — # 3

Defining languages precisely

• “SOS”-style rules for evaluation

• “SOS”-style rules for compilation

• “SOS”-style rules for type-checking/inference

• “SOS”-style rules for program verification

• Rewrite rules used to define machine instruction set
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Big themes of CS 421 — # 4

Dynamically-typed vs. statically-typed languages

• Dynamically-typed languages

• More flexible; less safe

• Less efficient (tag-checking; boxing)

• Usually implemented by interpretation (easy)

• Statically-typed languages

• More efficient (no tag-checking)

• Usually implemented by compilation (more efficient, but
hard)
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Big themes of CS 421 — # 5

Traditional vs. functional programming

• Traditional (imperative, object-oriented)

• Program by side-effect, i.e. assignment

• Better matches machine architecture

• Minimize data movement; don’t (necessarily) require
garbage collection; more efficient

• Functional

• Program by calculating values

• Recursion over lists and trees

• Functions as values

• More concise; may be less efficient
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Next steps
• Theory — CS 422

• Type systems for more languages (e.g. functional languages
with class hierarchies)

• Proofs of correctness of type systems and compilers (relative
to SOS semantics)

• Semantics of concurrent/parallel languages

• Implementation — CS 426

• More on parsing: building LR parsers; error-correction

• Static analysis for optimization — e.g. given call e.f(. . .),
determine which f this is (if possible)

• Code generation for real machines

• Program verification — CS 476, 477
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