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Crib Sheet 1
This document summarizes the overall coverage of Quiz 1.  It’s actually more of a study guide than crib
sheet, since the test will be open-paper-anything anyway.

Chapter 1: Introduction
Or, the big picture.  Make sure you know…

• The context in which programming languages have evolved; how we moved from machine code
to assembly language, and what role those representations still play in today’s programming
languages.

• Motivations for programming language design.  What makes us create them?  For what are they
used?  Why is there a huge diversity in these languages?

• General categories of programming languages: declarative vs. imperative, functional, dataflow,
logic, von Neumann, and object-oriented.

• Various workflows for compilation, interpretation, and execution of code written in
programming languages.  Virtual machines, linking, preprocessors, intermediate code.

• The overview of compilation in general: scanning, parsing, semantic analysis, code generation,
optimizations (in various places).

• Be familiar with the GCD and Roman sample code that were distributed; how they vary in
different languages, how they are the same.

Chapter 2: Syntax
Syntax is how a programming language “looks.”  This chapter talks about how we formally specify that
look.  Make sure you know…

• The two levels of syntax: microsyntax and macrosyntax.  Be familiar with the chains of terms
that flow from these types of syntax.

• Microsyntax specification: characters, tokens, and regular expressions.  The process of scanning
and a general idea of how scanning is implemented.

• Macrosyntax specification: syntax trees, context-free grammars, BNF, EBNF.  The different
types of context-free grammars and their implications with regard to parsing algorithms.  A
general idea of how parsing is implemented, in its various forms, including any concepts
necessary to understand those algorithms, such as first/follow/predict sets, look-ahead, and
different forms of error recovery.

• Be comfortable with both reading and writing regular expressions and context-free grammars:
given either one, you should be able to infer what strings may or may not be accepted by either
one.  Conversely, given a natural language description of a language or token set, you should be
able to construct the appropriate specification for that description.

• Have a passing knowledge of how syntax maps to theoretical constructs.  By “passing
knowledge,” at least have a notion about the terminology.  You aren’t obligated to understand
the concepts deeply.

• Design issues that come up at syntax definition time: possible ambiguities, possible parsing or
semantic difficulties, and how to solve them.



Chapter 3: The Name Game
One of the most fundamental constructs in any programming language is how it names things.  This
chapter explores that.  Make sure you know…

• The binding lifecycle; the difference between object creation and object binding.
• The different types of object allocation: static, stack, heap.  Know what they mean and what they

imply in terms of semantics and behavior.
• Understand scoping and its variants: static/lexical scope, dynamic scope.  Be familiar with how

our core languages (C, C++, Java, Perl) handle scope.
• Know modules: what they are, what they’re for, and how our core languages implement them.

Be familiar with the two module paradigms — module-as-manager and module-as-type — and
how either one is implemented.

• Have some knowledge of the key implementation mechanisms for naming and scoping: symbol
tables and association lists.  When they’re used, what they look like.

• We haven’t really gone into Section 3.4 onward in class, though the distributed Name Game
programs do touch on these concepts.  Have at least some notion of what’s in Section 3.4
onward; I won’t hinge a huge question on that material, but I will want you to at least not draw
an absolute blank if I talk about concepts from there.

• Be familiar with the Name Game code across languages; note the different approaches taken by
each language in terms of overall structure, scoping, naming, and modules.  Know what is
semantically the same (even though they may look very different) and know what is semantically
different.

That about does it!  Good luck, have fun, come away feeling that you know more than you did at the
beginning of September…


